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EXECUTIVE SUMMARY
 

Mali Farming Systems Research/Extension Project
 

This is a 10 year $19 million project which will provide 
institutional support to the farmirg systems research division of 
the national agricultural research institute. With this support 
Mali will be able to intensify its efforts to develop 
agricultural technologies which are relevant to farmer needs and 
circumstances, and to promote the ef{ec:tive transfer of such 
technology in improved extension programs. 

The three main components of the project are the... 

* Extension of Farming Systems Research and Extension work from 
the present single zone to the two other principal food 
production areas of the country. 

** Improvement of Research-Extension-Farmer Linkages, as well as 

those within the agricultural research, training, and policy 
making institutions. 

*** Training and Staf+ Development of 19 personnel with advanced 
degrees, the transfer of field methodology and analysis skills at 
all levels, and the facilitation of fuller professional 
development. 

Sucess+.i implementation of the project will results in the
 
following: 

> Research Results that Lead to Improved Practical Technologies 
which are technically and economically viable for significant 
numbers o+ farmers. 

>> Increased Production, Productivity and Incomes for Rural 
Households. 

>>> Improved Organizational Effectiveness among Agricultural 
Sector Institutions as evidenced by more efficient research 
manageiient, and closer collaboration amongst crops, livestock and 
forestry professionals and between these professionals and 
far ers. 
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I. SUMMARY
 

eroject Goal: To improve the production, productivity and incomes
 
of rural households.
 

r-oectPurpose: The purpose of this project is to provide
 
inttitut.Q.nal. .support to the Institute of Rural Economy (IER) to 
Eand -4nd. increase ..the ef-f-ectise pess of its farming systems 
research program in Mali, in order to develop agricul-tural .. 
technology which is relevant to farmers needs and circumstances 
a id-fb0Iromote the effective transfer of such technology.* 

F There will be three main components in the
 
project.
 

1. Ex ansion of Farminq_gSystems Research and Extension.
 

Under this component farming systems research will expand to two
 
agricultural production zones, that of the Operation Haute Valle
 
in Region II in 1985, and to that of the Operations Mils-Mopti
 
and Riz-Mopti in Region V in 1989. To improve the management of
 
the expanded research program and to improve communication, coor
dination and logistics, the headquarters of the Farming System
 
Research Division (DRSFR) will be shifted to Bamako from its 
present location at Sikasso, 380 kilometers from the capital. 

2. limprovemej! nt of Research--Ex tensi on Linkagles 

This component will strengthen and/or develop four kinds of 
linkages: linkages within the research system; between DRSPR, 
extension agencies and -farmers; between DRSPR and training 
institutions; and between research organizations and those 
charged with agricultural policy and national planning. 

rainiig and Staff Development: 

Under this component the project seeks to strangthen the capacity 
of the national agricultural research and training institutions 
in Mali to conduct farming systems research and extension by 
providing four types of training; long-term graduate training 
overseas, short-term training outside Mali at relevant 
International Agricultural Research Centers (IARCs) , in--country 
workshops and seminars, on-the-job training and introduction of 
FSR/E concepts into the curricula of agricultural training 
i nsti tuti ons. 

* The IER is the principal agricultural crops research 
organization in Mali. It has a Farming Systems Research unit 
known as the Rural Production Systems Research Division (DRSPR) 
which is the main cooperating body for this project. 
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To 
 implement the project the following principal inputs will 
 bo
provided.
 

Technical 
Assistance 
 36 Person Years of Long Term Specialists
 

36 Person 
Months 
 of Short 
 Term
 
Special ists
 

Participant Training 

-.. 64 Person Years 
(or 19 Fellowships) 


Masters and Doctoral Level 
for
 

Study in U.S.

Constr cto -- Headquarters/Regional Office Buildings, and Staff 

Housing 
Commdites .Vehicles, Computers, 
 Library 
 Resources,
Agricultural Inputs, and Research Equipment 

OE Vehicle Running 
 and Maintenance 
Costs,
Field Research Fxpenses, 
Expendable
Supplies, Extension 
Materials, Journal
Publication, Contract Employees, Per 
Diem, etc. 

Three types of project outputs are expected. 
...Researcl__Resul ts and ImpovddTchno iogi Es 
.. Increased rocj-. Lion and Producii at the Farm Level 

.... gani zai nal [pmr oveme~nts includingresearchers, better trainedimproved coordination
extension and farmers, and 

and linkages among research,more efficient research management 

This will be a 
10 year project beginning inin 1994. 1985 and terminating
The project will 
be implemented in phases tailored
the return of 
Malian toresearch personnel from long-term 
overseas
trai ni rig. 

Cost Financia LPian: Total cost of
be $20.87 million of 
the project is estimated to
which USAID will 
contribute $19.1
and the Government of million
Mali will contribute $1.77 million.
US contribution the following allocations will 

Of the 
be made. 

- Technical Assistance 
- $6.040 

- Training 
- $1.836
 

- Construction 

- $1.057
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- Commodities - $1.415
 

- Operating Expenses - $4.413
 

- Contingency at 10% - $1,476
 

- Inflation at 5% - $4.629
 

The financial plan calls for USAID to provide the full cost of
 
technical 
assistance, training, commodities, and construction.
 
LSAID will also pay 82% of the recurrent costs (that is, all
 
except salaries of research personnel and some support personnel)
 
during years I through 7. During years 8 through 10 USAID will
 
pay approximately 63% of the recurrent costs and GRM will 
pay 37%
 
as detailed in the USAID-GRM cost sharing plan. The GRM's share
 
of recurrent costs or the 10 year project life is 26%.
 

Benef ici ari es
 

Immediate beneficiaries of this project will be the GRM research
 
and extension institutions and personnel, and the farmers
 
participating in on-farm trials. 
 The ultimate beneficiaries will
 
be a broader number of rural households which will enjoy enhanced
 
produc.tion, productivity, and income resulting from better
 
technology.
 

Ijplementation Arrangements
 

The grantee will be the Government of Republic of Mali (GRM).
 
Overall responsibility for the implementation of this project
 
will rest with the Institute of Rural Economy (IER) of the
 
Ministry of Agriculture. The DRSPR will be the division of IER
 
responsible for day to day project implementation.
 

USAID will provide a long term technical assistance team on
 
direct contract to work with DRSPR in project implementation,
 
including responsibility for procurement. USAID will also provide
 
a project manager to plan, oversee, and monitor project
 
implementation.
 

Waivers
 

The following waivers will be required.
 

1. A source/origin waiver for the procurement of passenger
 
vehicles, pickup trucks, motorcycles, mobylettes and spare parts
 
from AID geographic code 899 (approximate amount $604,000).
 

!79nt!r:A. tin g Preferences 

A technicla] assistance contractor will be solicited through open 
competition, including a particular effort to involve U.S. 
universities. The selection criteria will contain an approriate 
weighting for those firms and universities who collaborate to 
provide the best team. This contracting mode was chosen in 
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recognition of 
the genuine difficulties which 
American society
and institutions have 
in 
supplying French speaking specialists to
the Sahel on a timely basis and 
our real 
concern that traditional
U.S. reserach organizations have technical 
difficulties in dealing with farm level research programs in West Africa.
hnical assistance contractor will 
The tec

be responsible for most procurement and training under the project.
 

All construction contracts will 
be competed to secure local host
 
country contractors.
 

Conditions ecedenttand Covenant 

In addition 
to the standard provisions of 
the project agreement
between the Governments of 
Mali and United States, the Malian
Government 
 will be asked to furnish, 
 in a form and substance
which satisfies USAID regulations and before any disbursements of
funds 
 or the issuance of 
any committment 
 documents, 
evidence
 
that:
 

a) a qualified project, director has been 
 officially named
and her/his responsibility and authority defined;
 

b) other civil 
 service personnel as identified 
 in the
project description have been officially assigned to the
 
project;
 

c) special bank 
accounts to be used exclusively for 
 IJSAID
provided funds have been established.
 

In addition, the Government of Mali will 
be asked to covenant the
 
following:
 

a) a financial management 
 and accounting system which

satisfies USAID regulations will 
be established;
 

b) an inventory control 
and a use/maintenance system

be established for all 

will
 
USAID-financed project equipment;
 

c) a private 
sector 4irm(s) 
 will execute 
all project
construction 
 unless otherwise jointly agreed by the GRM
and USAID;
 

d) 
 assure proper maintenance of 
all facilities financed 
 by
 
project funds.
 

e) to establish an adequate system of 
personnel evaluation
to serve 
as a basis for 
a system of 
 allowances 
and
 
incentives.
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II. PROJECT DESCRIPTION
 

A. 
PROJECT CONTEXT AND RATIONALE
 

Food production in Mali has not 
kept pace with population growth
and food requirements for the ten
last years. Currently
population is estimated to be growing at 
a rate of 2.6 percent
per year while food production has been 
increasing at 
 somewhat
less than two percent annually. This latter rate of increase isclose to the rate of growth in the agricult:ural labor force, andrefl cts the continued dependence of 
the 

many Malian farmers on humanlabor as major input into crop production. Urban populationand urban food demand have been growing in excess of 4.5 percentsince the early 1970's, de in part to repeated years of drought
the inand crop failure on farm, part due to the prospects forurban schooling and jobs. Food imports, both commercial andconcessiunal, have thus grown to fill the gap. 

Yet Mali possesses relatively rich agricultural resourcesSahelian standards, byand the Malian government is committed toreversing the recent downward trend in foodgrain production andattaining self-suifficiency in food production. 

To accomplish these broad objectives, it will be necessary forthe Government of the Republic of Mali (GRM) to foster a numberof efforts: the development and application of more productiveagricultural technologies through Eesearch and extension,establishment of Q pol icy environment 
the 

which will ensureindividia] Malian farmers the eonom.ic irncernt*ves to increasetheir production, and the c.hanneling of its own and externalinvestment resources provide anto adequate physical andinstitutional infrastruCture (roads, irrigation systems, andschools as well as financial and marketing institutions), 

This is talla order. There are more than 500,005 farminghouseholds in the country, many themof presently only tenuouslylinked with the national marketing system for foodgrains.Household labor availability constrains their ability to expand
acreage cultivated without making 
 expensive investments in animaltraction equip .nt. Low and uneven rainfall mal::es the undertakingof suc:h investments a signif i cant f i nanc:i al risk. Lack oftechnologies to improve the production and/or productivity oftraditional production systems to control pests, diseases andweeds poses furlher threaLs to increased crop production and
farmer incomes. 

Nevertheless, the Government of Mali has started to make someprogress toward its objectives: 

1. by beginning a process of policy reform -- particularlywith r-egard to foodgrain and cotton pricing/marketing and theparticipation of the private sector in economic growth;2. by focussing its investment priorities in agriculturethrough the development 
of a food sector strategy; and
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3. by attempting to put essential public functions on a
 

sound and sustainable financial footing.
 

Much remains to be done, however. Farmers in Mali still need 
better technological advice to enable them to respond to the 
higher farmgate prices resulting from the policy reforms. Their 
physical access to markets needs improvement -- i*- all the 
potential price gains are not to be consumed with higher 
transport costs. Both external advice and external financial
 
resources are likely to be necessary to permit farmers to take 
better advantage of rainfall, surface and groundwater resources.
 
Farmers use of other purchased agricultural inputs (fertilizers, 
traction equipment, and improved seeds) also needs to be
 
expanded, but such expansion must take place in the face of 
decreased subsidies and tight credit being imposed under the
 
strict IMF agreements on financial management.
 

Malian farmers now get most of their advice, inputs, and infras
tructure through an O jeration -- a regional development organiza
tion (RDO) set up by the Fovernment to administer the 
agricultural and rural development programs in a given area. 
There are 29 such Operations (or smaller ones, called Actions) in 
the country. All are managed as more or less semi-autonomous 
agencies. Many receive project support from one or more donors 
to enable them to function. 

The regional development organization which has been the most 
"successful" to date is also the largest. Tihe CMDT (Compagnie 

Ma]ienne pour le Developpement des Textiles) focuses primarily Cn 
increasing the production of cotton although it also promotes 
increased productiOn of foodgrains (sorghum, millet, maize and 
rice) among the 100,000)farming households in the zone. Part of 
CMDT's success has been attributed to having viable technical 
pa caqes: or cotton and maize production; this appears to have 
been the result of many year's of experimentation by the French 
cotton research institute (IRCT). Other reasons for the success 
have been noted to be: good extension staff, well-trained and 
welI---motivated; the relatively good biophysical characteristics 
of the region (rainfall, soils, etc.); and adequate financing for 
support services -- credit for animal traction, fertilizer, and 
pest ici des. 

Once al.tained, however, such success is not sustained without 
effort. In Seeptember, 1983, a loan for the Second Mali- Sud 
Devel opmeit project (CMDT Regi- n) was negotiated by the 
Government of Mali and the International Development Association
 
(World Bank) for $25.9 million, other donor contributions to the 
project accounted for the remaining external -inancing of the 
$.60.7 million package. The Government of Mali and the National 
Agriculttural Development Bank (BNDA) are expected to contribute 
an aldti.1al :11.7 miIi ion. This project will be largely 
implemented by the CMDr ii i collaboration with the BNDA. 

Further, such SuCCess is not easy to attain. Operati on Haute 

Vallee (OHV) is another such regional development organization, 
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charged 
 with promoting the production of cotton and tobacco aswell as foodgrains -- sorghum, millet, rice, and maize. OHV has
received $12 
million in external assistance from USAID over

last five years, in addition to assistance from other 

the
 
sources


and from the Government of 
Mali. While OHV is generally thought

to be less "successful" than CMDT, the 30,000 farming households

in this zone do receive extension advice, inputs on credit, 
some marketing 

and
services from the Operation. Because the OHVregion surrounds Bamako, farmers' access to private marketing

services is probably somewhat better than 
 it is among farmers in
the CMDT zone, but use of traction equipment and overall farmincomes appear to be, on average, somewhat lower in the OHV thanin the CMDT area. Because the rainfall in the OHV zone is also,

on average, somewhat 
 lower and less reliable, production per
hectare is reportedly lower than in Mali-Sud, and the 
 technical

packages being promoted 
 at the farm level are not commonly
thought to "work" as well as those in 
CMDT area.
 

These observations illustrate the comp].exity of the agriculturalsector in Mali and underline the importance of establishing aresearch and extension system which can 
deal with this complexity. Not all farmers have samethe soil and water conditions, the same market access, the same financial capacity for undertakinginvestments, or the same managerial know-how. Technological
advice must,therefore, be tailored to specific conditions or thetechnical information must be presented to farmers in such a way
that they themse]ves can adjust and 
 adapt it to their particular

situations.
 

The research system in Mali has only just begun to develop thiskind of capacity*. The national agricultural researchorganization (the Institut d'Economie Rurale -- IER) is just over
20 years old and has only been fully in charge of crop researchactivities since 1972. 
 Under the Ministry of Agriculture, IER is
charged with managing the national ::rop research program and with

coordinating and supervising all research conducted in Mali by
international institutions such as ICRISAT and I ITA. IER has a
 
professional staff of 225, organized into six divisions:mic Research (DRA); Farming Agrono-Systems Research (DRSPR); TechnicalStudies (DET); Planning and Evaluation (DPE); Documentation andInformation (DDI); and a Division of Administration and Finance.IER operates a c:entral research sLation at SotLuba, just outsideof Bamako, and three regional stations. Sub-stations (or PARs --Points d'Appui de Recherche) are located in six other locations. 
The majority of the senior--level scientists and many of 
those at
junior levels are stationed in Sotuba. Only the Farming Systems

Research 
 Division (DRSPR) is headquartered outside 
 of Bamako.

The 13 professionals in DRSFR live in and work around Sikasso,380 km from Bamakc, in the heart of the CMDT or Mali-Sud area. It
is only in this area that DRSPR has, to date, undertaken the task 

* See Annex A, Section I for a more detailed discussion of
 
agricultural research in Mali.
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of ensuring that technologies generated by the Agronomic Research

Division 
(DRA) are adapted to farmers' varying conditions.
 

Researchers working in 
IER have made important progress in under
standing plant types and characteristics essential for the 
 deve
lopment of improved foodgrain varieties, particularly of sorghum
and millet. Considerable 
 testing of fertilizer application

rates, seeding densities, spacing, and planting dates has been

carried on 
 for a number of years. Methods of improving water
 
infiltration and moisture conservation are being 
designed and
 
tested. While the information base relating to the 
 interaction
 
of bio-physical 
 factors has been improving, there has been
 
limited on-farm validation of research
these results. Even

technologies currently thought to be "on the shelf" require
further testing and adaptation to specific micro-climates and 
farmers' circumstances, 
 as has been amply demonstrated in recent
DRSPR work in seven villages in the CMDT region. Here, for exam
ple, it has been shown that poor health and high mortality of 
draft animals limits the capacity of farmers to apply the recom
mendations developed for crops which assume animal oftraction 

maNimum productivity. Further, it has been demonstrated that
farmers with insufficient capital labor have aor resources 

difficult time with technologies requiring high inputs of 
 ferti
lizers or timely weeding.
 

This situation, 
 repeated in villages across Mali, indicates the
 
need to 
 structure and expand on-farm testing and validation of
 
improved production technologies developed in the national
 
research program. It also indicates the need to seek ways to
 
ensure that the technologies which do out
prove under
 
experimental conditions at farm are
the level transferred
 
effectivaly to those farmers who are potential 
users.
 

B. PROJECT PURPOSE
 

In this project, USAID/Mali proposes to address 
these ieeds.

Unless new agricultural technologies adapted to farmer conditions
 
are identified and 
 proposed to them, it is unlikely that will be
 
able to provide the increased food supplies so urgently 
needed.
 
The improved policy environment for agricultural growth and 
 the
 
effectiveness of 
the regional developm:ient organizations in 
 sus
taining the inputs willsupply of be important factors in stimu
lating more food production, 
 but they will not in themselves be
 
sufficient 
 to cause or sustain the significant increases re
qui red. 

The purpose of the project is 

1. to develop agricultural technology which is relevant to
 
farmers' needs and circumstances; and
 

2. to promote the effective transfer of such technology.
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C. SECTORAL GOAL
 
This project's 
success will
Mission's overall 

contribute to achievement
assistance objective in Mali 
of the


Productin productivitY -- impopving thestrategy presented 
and incomes of rural households.in the Thebeing carried CDSS to accomplish this goalout today. USAID/Mali is that 

in crops, livestock, and forestry 
is concentrating investments 

research, activities throughand production,
training projects. 
 USAID/Mali
actively in the policy is participatingreform dialogue,
grain price supporting
liberalization significant
steps with
supplements programmed 
short term grain supplyin a Section 206 project.
 

The Farming Systems 
 Researchdescribed and Extensionin this Project (FSR/E) projectPaperproject. is principallyIt will make an important a research
increasing contribution,the numbers however,of trained totechnicianssector and the effectiveness in the agriculturalof crop andprojects. livestockIt is productionthus an integral part of the Mission portfolioin agriculture. 

D. PROJECT STRATEGY 
The project strategy is to provide 10support years ofto the institutionalFarming Researchagricultural Division (DRSPR)institutions. and relatedThis long-termsustained improvement commitment will permit
nal agricultural 

of the overall effectiveness of theresearch natiosystem, and its relationorganizations to extensionand farmer-s*.
 
The project will 
provide threeagricultural key resources toorganization the national(IER), primarily
Farming to the Division forSystems Research (DRSPR):1. fiangi - resoLrcsand extension activities into 

to expand farming systems researchtwo newadministrative regions;headquarters to relocate DRSPR
Sotuba from Sikasso (in(near Bamako); and the CMDT area) toto increasein the effectivedevelopment collaborationand disseminationtechnologies, offirst, new agricultural
mic Research 

beLween c:ommodity researchersDivision (DRA), in the Agronoother research
tions in Mali, and the 

and training institu-
DRSPR; second, between the regional deve
lopment
research organizationssystem; suchbetween as CMDT andfarmers OHV and thebetween and researchers; agriculturalMalian agricultural and, third,researchersother andSahelian and their- colleaguesAfr ic:an countries. in
ject will also provide In this regard, the proresourcesbetween to strengthenon-station research the relationshipbeingagencies such as ICRISAT 

carried out by internationaland Malian farming systems research. 

2- oportuaitie .*trainiqresearch, to develop skillswith special in agriculturalfarming emphasissystems research on skills neededand extension; to carry outand 
*See Annex A, Section II for more detailed discussionand of strategydesign considerations. 
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. technical assistance to strengthen the short-term
 
capability of IER and DRSPR to carry out 
farming systems research
 
and extension, 
 to assist in the development of a long-term FSR/E
 
program, 
 and to provide specific expertise not now available in
 
Mal i.
 

The project 
 strategy is to provide these resources over a ten
year period, building solidly upon the experience of IER and DRSPR
 
to date. The results of this strategy will hopefully be seen in
 
farmers' fields, 
 in the country's markets, and in the
 
agricultural sector's contributions to the economic 
 growth of
 
Mali as well as in the agricultural research and extension
 
institutions themselves.
 

E. PROJECT ACTIVITIES
 

The project activities will 
be organized in three components:l)

the ex2ansion 
 of farming systems research/extension efforts 
 in
 
two new zones; 2) 
 the improvement of research-extension-farmer
 
coordination and linkages; 
 and 3) training and staff
 
development.
 

1.0.0 . Exansion of 
Farming,Sgystems Research/Extension
 

1.1.0. Current FSR Situation
 

Since the creation of the Division of 
Farming Systems Research
 
(DRSPR) in 1979, 
 farming systems research/extension activities
 
have been carried out only in the CMDT zone (also known as Mali-

Sud or Region III). 
 The principal sources of assistance for this
 
work have been the Netherlands 
(IRRT) and Canada (IDRC). USAID
/Mali and the Ford Foundation have also provided some 
 financial
 
support; USAID's contribution was $25(.,000 
over four years.
 

The DRSPR effort in this zone has been carried out by three 
separate 
teams or units in three geographic areas: 1) in the
 
Si kaSsQ-Bougouni 
 area; 2) in the Fonsebougou area; and 3) on
 
the Tier-ouala Research Station.
 

All three programs are under the general 
 management of the
 
Director of the DRSPR. 
 There are seven senior-level Malian
 
researchers, six junior-level Malian researchers, and 51 support

staff. 
 Dutch support provides four expatriate researchers; Cana
dian support, one more. In c
1983, nearly 90 percent o. the annual
 
budget of approximately $500,000 was financed by external 
 sour
ces, primarily the Netherlands.
 

In 1982 and 1983, the two village-oriented DRSPR units (Sikasso-
Bougouni. and Fonsiebougou) worked with farmers in seven villages 
on a variety of on-farm trials, and involved over 15 villages in

extensive surveys of farming practices and farm organization.
They collaborated with CMDT and the National Agricultural Deve
lopment Bank agents (BNDA) in testing possible extension interve
ntions with farming households in two villages. The Tierouala
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Research 
 Station (a regional sub-station or 
PAR in the 
 national
system) is presently managed by DRSPR. Here the Division's
rchers -- reseasome of 
whom also work 
in the village-oriented units
conducted trials on -technologies not 
yet well-enough developed or
understood 
for on-farm testing (See Annex A. 
 Technical Analysis

for details).
 

The relationship between the CMDT 
(which is responsible for
extension all
activities 

maize, rice, and 

in the region mostly relating cotton,
millet), to 

and the DRSPR has been 
one of growing
mutual respect. 
 Initially somewhat skeptical 
of the utility of
farming systems research work, 
 CMDT has now negotiated a
agreement formal
with IER 
 which spells out 
the relationship
research between
(DRSFR) and ex:tension 
(CMDT) efforts in 
the solution 
 of
certain key agricultural development problems in 
the zone.
 

1.2.0. DRSPR_ HeadgLarters Move 

Given 
 this promising 
base of experience, 
 DRSPR
encouraged to expand its efforts in other regions as 
has been
 

are well. There
two obvious, 
 major constraints 
to such expansion:
staff and trained
resources. 
 There is another constraint which
apparent: is less
the location 
 of the DRSPR headquarters
This location, in Sikasso.
-80 kilometers 
from Bamako, has 
 meant that
liaison 
 with the other researchers and 
 IER administration
which are --located 
 in or 
near- Bamako 
-- has taken substantial
amounts of precious DRSFR staff 
time. If DRSPR were to
field activities expand
to other zones 
 as well, coordination
communication from the Sikasso base would be impossible. 
and
 

The Government 
 of Mali 

move 

(GRM) has thus expressed willingness
DRSF'R headquarters from Sikasso to 
to
 

Sotuba,
of the headquarters
IER's crop research activities and

Bamako. Headquarters 

just ten kilometers from
of 

such 

other Malian research organizations,
as the Institute for Forestry, 
Hydrobiology,
(INRZFH), and Livestock
and of 
international research organizations represented
in Mali (ICRISAT) are 
also located in 
the Sotuba/Bamako
The area.
Farming Systems Research and Extension project
the GRM to will assist
implement this 
move by providing financing
construction of for the
a 
DRSPR office complex 
near Sotuba.
 
1.3.0]. E;3ansion 
to Two New~Zones
 

The project will 
assist the DRSPR to
to two new zones--in 1985, 
expand its field activities
 

Vallee and, 
to that covered by the Operation Haute
in 1989, to 
that covered by Operation Mils Mopti
Operation or
Riz Mopti in 
the Fifth Region (See Maps).
Sikasso effort will The DRSPR/
be continued with 
more or less the
financing arrangements. The expansion will 

present
 

research/extension permit farming systems
a'ctivities to 
touch as
the much as 50 percent of
Malian farming population, 
 a 

present level of 

115 percent increase over thcoverage. 
 The schedule for 
expansion
zones into these
is a gradual one, re{]ecting the staffing and
constraints financing
already noted. 
 Keeping in 
view the availability
trained of
Malian staff currently in-country and 
those already in
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training overseas, it is estimated that the field units in 

zones will not be completely staffed by 

the
two qualified Malian
 
researchers 
until the seventh 
 year of the project (1991).

However, technical assistance provided by this project will make

it possible to expand into the two new regions in 
this project's

time frame and Malian staff will 
be able to sustain the effort
 
following project termination.
 

In the initial years of project implementation the Malian field
research staff will be supplemented by the assignment 
 of two

expatriate research advisors to each of 
the two new field units.

As each of 
these field units will be fully staffed by Malians

the last three to four years of 

in
 
the project, adequate overlap (18
months 
to two years) between expatriate technical assistance and


Malian resear-hers returning from training will 
be assured.
 

Each field unit will consist of four senior 
 level researchers

(agronomist, economist, livestock 
 specialist and social
 
scientist), two field supervisors, and eight research assistants.
 
The senior level staff will 
have at least the equivalent of a
master's degree (Doctorat du Troisibme Cycle in the French
system). Field supervisors are expected to have a 
ITA/ISA degree

(approximately B.S. degree 
 equivalent) and the 
 research

assistants will be Moniteurs (three 
years of training

agriculture after 9th grade). 

in
 
In addition, there will be a number


of support personnel (data clerks, accountants, typists,

janitors, 
 guards, and drivers). (See Attachment 4 Project

Staffing Pattern). 

1.3.1. The Second Region 

The area 
covered by the Operation Haute Vallee (OHV) 
has been

selected as 
 the first FSR/E expansion zone. The reasons for
selection of this zone are: 
 1) it is an area of significant

agricultural potential, relatively 
well-endowed with rainfall

(800-1200 mm), surface water resources, and cultivable soils.

Many of the farming households already possess 
animal traction

equipment; 2) 
Operation Haute Vallee is already implementing a
major agricultural production project funded by USAID; and 3) it

is logistically and administratively feasible for both IER and
USAII). The field offices for the DRSPR effort in 
the OHV can be

located in the 
 same complex which will be built 
 with project

financing for the relocation of DRSPR headquarters in Sotuba.
 

The field unit 
for the farming systems research/extension effort
in the OHV area will be established by: 1) assigning 
an

agronomist and an agricultural economist to this new zone fromDRSPR's present CMDT-zone staff based in Sitkasso. These

experienced personnel will be replaced in the DRSPR/Sikasso
effort by two newly-trained researchers returning from France, 2)assigning a sociologist and a livestock specialist returning fromtraining in France by mid-1985 to the DRSPR/OHV, 3) assigning
sociologist and livestock 

a 
specialist currently on theDRSR/Sikassc staff to the OHV area during the interim period

(between project implementation and mid-1985). 
 This is feasible
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as the southern portion of the OHV andare contiguous, the Sikasso-Bougouni
and 4) areasproviding two expatriateto work exclusively long term expertswith the DRSPR in the OHV
team of area. Thisagronomist T.A.and agriculturalsupplemented economist willas needed beby short term consultants in socialsciences and livestock. 

1.3.2. The Fifth Region (hOMM/ORM)
 

The second 
 zone slated for expansion is the Fifth
map). This zone Region (see
includes two crop-based
organizations: regional development
Operation 
 Mils Mopti, 
 which deals with 
farmers
whose major crop is millet, and Operation Riz Mopti,
irrigated charged with
rice developmert 
in
Mopti. the Niger River Basin area 
near
The reasons for selection of 
Region V are:
Mopti zone is already 1) the Southern
 an important
(principally supplier of foodgrains
millet), 
 while 
the northern riverine area
center 
of rice production; is a
2)stations in 
there are already two
the region. research
The IER station PARneed of rehabilitation and 

at Koporo, badly in
-.xpansion, Tocusses on
and cowpeas, millet, sorghum
and the WARDA station in Mopti
rice development; focuses on irrigated5) There 
 is also
organization a regional developmentfor livestock in the region,Dveloppement the Oprationd'Elevage pour leA Mcpti (ODEM). DRSPRhas experienceshow- a strong relationship between 
to date 

problems cropand production and livestockperformance atpresence the farm level.of ODEM The activeopens possibilitiesresearch/extension for effectiveefforts on such problems in the Fifth Region. 
Although 
 a decision has been made to work primarily with rainfed
cropping systems, USAID and the GRM willin the second jointly evaluate resultsregion and de'vide on
project site 

the precise location ofin Region V after the
the third of the project.
 

Irn order 
 t o ensure that adequateinfrastruct-ure experiment stationis in place in this regionfarming systems effort by the time thatis scheduled
will to get underway,support infrastr the project.cture developmentregardless at the Koporoof the outcome stationof the above-mentionedis a major c:enter evaluation. Itfor millet research, aapproximately crop which accounts30 percent foro the total foodgrainin Mali. The supply producedstation currently lacks housing,other research officefacilities. space andTo underpininfrastructure the FSR program, proposeddevelopement underexpanded laboratory this project consists ofoffice space,junior two senior staffstaff quarters,quarters, four a guest houseand 

for visitingresearchers. 

2.0.0 mIrovet of Researuln-Extension Linkages 

The farming systems approach to researchestablish evolved from the needa working linkage between to
the developersof new technolgy. and the usersIt soon became apparent
apply this approach that 

in the first efforts to
it 
made sense 
to include those 
 people
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normally charged with making the connection between technological
advances on 
the research station and technological requirements

at the farm level; that is, the extension agents.
 

In addition to carrying out 
farming systems research with farmers
and extension agents 
 in two new zones, an important set of
activities 
 in this project will be focussed on actually making
the 
 linkages between the agricultural research-extension systems

functional. 
 "hy poject will et to strenthen five kinds of

1inkages.
 

1) Within the research system: between 
 DRSPR, other
Divisions of 
IER, and related agricultural research organizations
outside of IER --
especially the Agricultural Engineering 
 Division (DMA) in the Ministry of Agriculture and 
 the National
Institute 
 for Forestry, Hydrobiology, and Livestock 
Research

(INRZFH) in the Ministry of 
Rural Development;
 

2) Between DRSPR ad the extension aencies in 
 the three
 
zones;
 

3) 
 Between DSPR and the principaL training institutions;

and
 

4) 
 With other organi zations and agencies charged with
agricultural policy and long-term developmental planning.
 

5) With regional and international 
research institutions
 
such as ICRISTH INSH and ILC
 

2.1.0. Lin'aqges Wtbin the Research System
 

The linkages 
 between DRSPR researchers and scientists in 
 other
parts of the national agricultural research 
system will be
strengthened 
 in three ways: 1) Collaboration in the design 
and
conduct of 
on-farm trials; 2) Joint training opportunities; and

3) Publication of a research journal.
 

2.1i.1. Collaboration in 
On-Farm Trials
 

The section of 
the Division for Agronomic Research (DRA) which is
charged with foodgrain improvement (SRCVO) has been collaborating
with DRSF'R in conducting on-+arm 
trials. The Division of
Agricultural Machinery 
 has worked with DRSPR to modify animal
traction equipment and 
 to develop efficient ox-drawn carts.
DRSPR and INRZFH have collaborated 
 on the development of
recommerdations 
for on--farm management of livestock. A joint
effort by DRSPR and the 
 Central Veterinary Laboratory
dc-emonstrated 
 vividly the relationship between animal 
health and
farmers 
 abilities to implement better plowing practices.
 

EUperi.r-c.e 
 has shown that effective collaboration depends on 
the
collaborating agencies having adequate transportation 
facilities
and enough funds 
to pay for initial on-station research 
 and
development costs. 
Given the current state of IER financing (see
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Annex D.), it is 
 clear that DRA in general and SRCVO in
 
particular will need additional 
resources if they are to be

responsive to DRSPR's needs. While there are 
sufficient qualified

and motivated staff 
willing to cooperate with DRSPR, provision

must be made in 
the budget to enable DRSPR to contract with these

units 
 to conduct either on-station or on-farm research on speci
fic problems identified in the village-level surveys and diagnos
tic analyses. 
 This mode follows already established precedents
such as an UDIFPAC contract with SRCVO. Funds will also be pro-
vided by this project for cooperative travel enabling DRSPR to
 
invite researchers fr-om other organizations to participate 
 in

field visits and experimentation. 
 A vehicle and operating expen
ses will also be provided to SRCVO to enable then 
to assist DRSPR
 
in all phases of the on-farm testing program.
 

2.1.2. Training 

Training planned 
 under this project will provide another
 
opportunity to strengthen the 
linkages between DRSPR researchers
 
and those working elsewhere in the national 
agricultural research
 
system. Several 
long-term training positions have been set aside
for non-DRSPR staff. A number of workshops and seminars as 
well
 
as in-country training programs 
on 
farming systems research are
also planned. These wi. 
 involve the agricultural training

institutions 
 as well as the research. Specific training

objectives and plans are discussed further below.
 

The third mechanism for linking agricultural researchers will 
 be
 
financing the pubiic:ation of a research journal. Mali does not
 
yet have a research pub].ication where researchers can 
share the
 
results of 
their efforts with others. The sole mechanism for this

kind of interchange to date is 
the system of Annual Reports

prepared for 
the Spec.ialized Technical Commissions which 
 meet

each year. Publication of a professional journal 
will permit
 
more substantive presentation of findings which now have 
to be
 
summarized in the Annual 
Reports.
 

2.2.0. .esearzh-EIxtensionOrgan i zation Linkages 

The linkages between the 
 DRSPR and the CMDT to 
 date have

demonstrated some of the ways in 
 which research-extension
 
communications 
can be assured. The following formal and

informal methods will be used 
to develop strong linkages with

regional development org, nizations 
(RDOs) in the two expansion
 
zones.
 

2.2.1. 
 The RDO in Region II (Operation Haute Vallee) has a

research coordinator on its regular staff. DRSPR will 
work with
 
the research coordi nator in all 
 phases of farming systems

research in the zone including selection of 
villages, selection
 
of recommendati.on domains, 
 and selection of farmers to 
 conduct
 
on-farm 
 trials. A similar approach will he followed withl the
relevant personnel in the RDO of the secord expansion zone.
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2.2.2. OHV extension agents assigned to villages where on
farm tests will he conducted will be involved in supervising and
 
managing the on-farm trials. The OHV research coordinator will
 
b closely involved with the supervision of such an on-farm
 
trials program. Again, similar involvement is expected in the
 
second zone.
 

2.2.3. To increase information sharing, DRSPR will routinely
 
brief the collaborating RDO on major findings relating to
 
problems and constraints in the zone and will involve RDO person
nel in identifying themes for on-farm experimentation.
 

2.2.4. The project will provide short-term training
 
opportunities outside of Mali for middle and upper level
 
extension personnel, to develop their awareness of and knowledge 
about farming systems research and extension approaches. DRSPR
 
wil also provide in-country training opportunities for lower
level extension personnel. 

2.2.5. Extension-research coordination committees will be 
organized jointly by DRSPR and the RDO involved. The committee 
will consist of the four FSR/E team specialists, the Director of 
DRSPR, the Director of the RDO (such as OHV), the RDO's research 
coordinator, the head of the RDO's Technical Division, 
supervisory extension personnel responsible for the villages 
where DRSPR is working, and a representative of the SAFORAD 
project in Mali. The purpose of this committee will be: 1) to 
ensure that the RDO's research concerns are addressed by DRSPR; 
2) to resolve issues arising out of participation of RDO 
extension personnel in the on-farm trials program; 3) to share 
information and identifying and approve research themes; 4) 
propose ways to increase farmer participation. 

A similar committee will be established in Region V when the 
projecL expands into the region. 

2.2.6. DRSFR will organize an annual workshop for all
 
collaborators to share perspectives on on-farm production
 
problems. Farmers as well as researchers and extension personnel
 
will be included as "collaborators" in this two-day workshop. 
Funds have been provided under the project to cover the costs of 
participants from outside of DRSPR and the national agricultural 
research system. 

The purpose of this workshop will be to prioritize production
 
problems and constraints identified in the field and to develop a 
research agenda which can be used by researchers to formulate 
their research problems. This workshop will be held in January 
each year (before the specialized Technical Commissions meetings 
in March/Apri.) to enable the researchers to include several of 
the prioriLized problems in their research proposals. 

2.2.7. DRSPR will extend support to the Regional Development 
Organi.z'ations for the development and publication of technical 
information (fiches techniques) based on extension themes or 
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technologies tested under- the project.
 

2.2.8. Organizational Protocols. Formal agreements will alsobe used to establish linkages between DRSPR and 
 the extension
organizations. In 1982, an agreement was negotiated with the CMDTregarding the sharing of information and training of exterisionagents in technologies developed or tested by DRSPR. An agreementis already under negotiation wiLh OHV regarding the delineation
of homogenous production systems (recommendation domains) and theidentification of production constraints. The OHV-DRSPRagreement provides for two vehicles and operating funds to beprovided by OHV to DRSPR for a one-year period.
 

Similar formal agreements 
 structuring research-extension linkages
will be negotiated with selected extension agencies 
 in other
 
zones as well. 

2.3.0. avin ng Linkages
 

In the long 
 run, it is vital to the improvement of the quality ofagricultural research and extension in Mali that the localagricultural training institutions introduce farming systemsresearch/extension concepts into their curricula. It is fromthese institutions that future researchers and extensionpersonnel will emerge. An early understanding of the FSRapproaches and methods will provide a useful foundation fordeveloping a prob 1er-oriented approach to agriculturaldevelopment and will emphasiz.e the importance of cost-effective,
farmer-acceptable solutions. 

2.4.0. Research-F'oiicy Linkages 

While this project is not intended to have a major focusmacro-economic issues and 
on 

national agricultural policies, it isclear that such factors as grain prices, input prices, and theinput distributi on system will emerge as production constraintsin most. areas. In such an event, the need for further inves-tigation of these constraints and their effect on production willbe communicated to other entities, such as those in the CerealsMarketing Restructuring Project and the Food Sector StrategyCommission, which are responsi.le for conducting policy researchand making policy recommerdations. The key institutiona] link iswith the Division of Technical Studies of the IER, whose chief(Director' serves as President of the Food Sector Strategy Commission (CESA), an ad hoc: committee charged with coordinatingimplementation of thy officially adopted Food Sector Strategy.The latter strategy, moreover, will be the basis for the agricul-Lural component: of the f ort.hcomni ng f i ve-year- Devel opment Pl an(1985-1989). his channel is the conduit through which researchproduced policy issues will reach higher level decision makers inthe Ministry of Agriculture and thence to the Ministry of Economy
and Plan. 
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2.5.0. Linkages with Regigonal and International Research
 
Institutions
 

ICRISAT and ILCA are implementing bilateral research projects in 
millet, sorghum and cowpeas and forages, respectively, under AID 
funding. These programs will be formally linked to activities 
under the FSR/E project through: 1) joint development of annual 
research plans. 2) jointly-sponsored in-country training 
activities, 3) o-xchange of technical advisors, and 4) jointly 
executed field trials. Moreover, three CRSPs (INTSORMIL, 
TROPSOILS, PEANUT) are active in Mali, providing direct links to 
the broader American University University Research Community. 

3.0.0. Tr-aining andl Staff Devel opment 

The success of this project will depend ultimately on the quality
 
of the research conducted by the Malian staff of DRSPR and
 
cooperating agencies. There are 225 professional staff in IER,
 
but only about ten of these have advanced degrees. Several more
 
are now in training abroad, scheduled to return over the next 
five years. It has generally been accepted that the core 
personnel of a farming systems research team should have at least 
the equivalent of a Master's degree in a professional discipline. 

This project will provide four types of training: 1) long-term 
training overseas; 2) short-term training outside of Mali;3) on
the-job training programs and 4) introduction of farming systems 
research concepts into the curriculums of agricultural training 
institutions in Mali. 

3.l.0 . .Long-Term Training_.Overseas 

To help obtain a critical mass of personnel trained in farming
 
systems research, the project will provide a total of 19 post
graduate fellowships for study in U.S. universities. The majority
 
(13) of these fellowships will be for Master's degrees and will 
be allotted as follows: DRSPR-7; DRA-2; IPR-1; CAo-3*. Six 
f:ellowships will be for Ph.D.- degree training: DRSPR-3; DRA-2; 
and IFR-I. Participants from DRSF'R and DRA will be trained in 
agronomy, livestock, agricultural economics, anthropology, and 
agricultural extension. Trainers/Faculty from the CCA's and IPR 
will receive graduate training in their specialities, Course work 
in farming systems research concepts and methodologies will be 
required for all participants (See Attachment 4: Long-Term 
Training Plan). 

3.2.0. Short-Term Training Abroad 

The project will also provide researchers with short-term 
training opportunities at international agricultural research
 
institutions, L.S. universities, and other research
 

* 	 IPR = B.Sc. Level training institute. 
CAA = Institutes for training village level extension agents 
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organizations. 
 Each course is expected to last 
six months or
less. Training 
 topics might include: FSR methodologies, cropproduction technologies, research design arid evaluation,
extension methods, 
 design and analysis o+ on-farmexperimentation, 
 and other courses suited to needs 
of project

personnel, These training courses will provide a relatively
inexpensive way of upgrading professiona] skills in a short timeperiod. Maximum advantage will be taken of various international programs in this project. Given the orientation of IER towardapplied research and Lhe adaptation of technologies developedoutside of Mali, the greater familiarity of IER researchers
International Agricultural Research 

with 
Center programs will be anadditional useful outcome cf short-term training in these 

institutions. 

Another aspect of 
 short-term training will 
 be third country
observation/study tours. There are presently many other- farmingsystems research programs in Africa experiencing and solving manyof the issues of concern to DRSPR. Project resources will enablesenior researchers and GRM decision-makers to visit such projectsand to develop col egi al relationships with counterparts 
elsewhere.
 

The project will fund up to 96 person-months of short-termtraining (approximately 16 people) and 16 person-months of studytours. This will 
allow two to three people to travel outside of
 
Mali each year.
 

3.3.0. On-the-Job Traininq 

On-the-job training will take place in two ways: first, throughorganized workshops and seminars focussing on immediate jobrelated problems and skills; and, second, through continuousinteraction between experienced Malian and expatriate researchers on the teams and their less-experieniced and/or less-trained
col leagues. Workshops (from one to sever al days in duration) willimprove the prof essi onal skills of research and extensionpersonnel and the coordinators of f ie]d extension activities.Seminars and workshops will draw heavily upon senior reseachers,both Malian and .: patriate, working in projec:-s such as ICRISATand IPM. Possible topics are: FSR methods and concepts, on-farmexperi mentat ion, data processing and analysis techniques,
interview techniques, and extension-research relationships. 

3.4.'. Intr-oduct.i n of FSR (urriculum 

Long-term training opp(irtunities extended to IPR and CAA facultymembers wi ll provide the basis f:or curriculum changes. Inaddition, short--term assistance will be provided for designingcourses in the area of farmi ng systems research-extensi on.Introduction of this FSR curriculum in the CAAs will becoordinated with the USAID-.funded Agricultural Off4-ers Training 
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Project which has been introducing new curriculums at the CAA
 
level since 1982. The FSR/E project will also provide funds for
 
IPR students to work with the FSR field teams in the OHV and
 
Region V areas, backing up the academic introduction of the
 
approach with on-the-ground experience. Moreover, the recently 
completed evaluation of the Agri cultural Officers Training 
Project and independent, analysis carried out by the USAID 
Agricultural Division recommends that a planned follow-on project 
refocus its ef-forts to concentrate on the so-called "third year" 
problem in extension education. The third year activities, now a 
part cf the CAA curriculLum, provide field experience for students 
under the supervision o3f the RDOs. This activity is a natural 
point of entry for the FSR/E project to further its goal of 
introducing field level research methodology into existing 
training programs for extension agents. 

F. PROJECT OUTPUTS 

ihis project's impacts will be evident in three areas: 1) in the 
research results produced by DRSPR working in collaboration with 
farmers, extension agents, and other agricultural researchers; 2) 
in the production performance of the *farmer in the zones 
covered and 3) the orgaiz~ation.l chanqes induced. The later 
changes will be manifest principally in the scope and 
effectiveness of work of the DRSPR, as well as other parts of the 
naLional agricultural research system and in the three regional 
development organizations with which DRSPR will work closely 
during the life of the project. 

The project's effects will be visible within the ten-year life of 
project, especially in terms of research findings and 
organizaticonal change. But the stream of production benefits 
initiated by this project is expected to continue for many years 
into the future. For effective monitoring of the project, 
expected project accomplishments are specified here according to 
the three phases of the project. The first phase (1985-1987) will 
see the beginning of project construction activities, expansion 
of farming systems research in Region II, and participant 
training. The second, (1988-1991), will see the consolidation of 
the HV field effort and initiation of farming systems research 
activity in Region V; and the third, (1992-1994), will see the 
Malian DRSFR staff take over from remaining technical assistance 
personnel and sustain ful l.-scale farming systems research 

activities in the two expansion zones. 

The following chart summarizes project outputs by major component 
and phase. A more detailed listing is to be found in Attachment 
VIII-16.
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A SUMMARY LOOK AT FSR/E PROJECT OUTPUTS, BY COMPONENT AND PHASE OF ACTIVITY
 

EXPANSION OF FARMING SYSTEMS RESEARCH AND EXTENSION
 

PHASE ONE, 1985-1987 


Research-Results 


- Village reconnaissance surveys inOHV zone 
- 3 to5 villages selected for intensive 

collaboration 
Baseline surveys, on-farm trials, thematic 
surveys and other appropriate studies 
conducted for 1-2 years 

- innual reports: haseline data tabulation, 
analysis, planning 

- armers/OHV agents/DRSPR disrussions on 
trials; written feedback 

Pouto-eformance ProutinPerformance 


- Eetter methods of animal traction use and 

animal management and introduction of new 

technologies inon-farm trials inthe 

continuing DRSPR/Sikasso program 


- No effect inOHV unless animal health/

forage findings inSikasso prove readily 

adaptable 


lQrgavicationalPut Iy!5 


- DRSPR HO moved to new office coaplex inSotuba 

- DRSPR/OHV team constituted 

- DRSPR HO fully staffed 
- USAID long-term TA on board inresearch 


management, financial management, data 

processing/statistics, agronomy, and 

agricultural economics 


- Financial management and inventory control 

systems operational 


- Functional data processing system set up; 
one Malian staffer trained and assigned 
full-time 

- Library atDRSPR HO established 

- GRM/USAID joint review process established; 

decision on Fifth Region collaboration ROD 
made 

PHASE TWO, 1988-1991 


Research-Results 


- Full program ofthematic surveys, on-farm 
trials, and other farming systems research 
oaducted inOHV 

- killage reconnaissance surveys inFifth 
Region 

- Baseline surveys, on-farm trials, thematic 
surveys conducted for 2-3 years inFifth 
Region 

- Annual Reports on FSR/E efforts ineach 
region regularly prepared by field units 

- Other reports on particular research problems, 
findings and experiences issued each year 

- In0HV, farmers production performance should 

reflect positive FSR/E findings and effect of 

closer communication on technology issues 

between OHV agents, DRSPR and farmers 


- Fifth region production performance is 
unlikely toreflect FSR/E findings 

OfSiDoap1 § 


PHASE THREE, 1992-1994
 

Research Results
 

- DRSPR field units continued annual reporting on 
results of on-,arm trials, thematic inquiries 
and special surveys, technologies adoption, and 
further research needs.
 

- Inaddition to Annual Reports of research results, 
allteams making regular contributions to [ER 
Research Journal and participating ininterna
tional conferences and seminars to present 
results
 

Production Perfor-mance
 

- Measurable improvements inproduction and/or
 
productivity offarm households inthree zones
 
- through annual feedback sessions
 
- through periodic measurements with formal
 

surveys
 
-
external analysis of more global agricuitural
 

indicators
 

r19ztinIitp
 

- ORSPR/Region V effort lauched; staffed recruit- - All DRSPR field teams fully staffed by Malian
 
ed inplace, 2-3 years offield activities 

- Two additional long-term experts provided by 
USAID 


- DRSPR permanent staff improved with incorpora-
tion of researchers returning from training 

- DRSPR will have demonstrated capability to 
manage larger FSR/E program: (I)defined and 
delineated roles and responsibilities of HO
 
and field units; (2)developed mechanisms for
 
disseminating research finding. regularly;
 
(3)developed capacity for timely reporting
 
of results; and (4)effectively managed both
 
HO and field units
 

researchers 
- All Malian researchers experienced and have work

ed at least with TA personnel 
- All DRSPR offices (HO and field) fully functional
 

competent managing logistics, a full-scale field
 
research program, data processing and analysis,
 
and long-term research planning
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IMPROVED COORDINATION AND LINKAGES 

PHASE ONE, 1985-1987 PHASE TWO, 1988-1991 PHASE THREE, 1992-1994 
Research-results Research Results ResearEh-Results 
- ORA/SRCVO scientists and DRSPR designed and 

supervised at least one season's trials 
- SRCVO plant improvement program at Koporo

expanded upon completion of additional 
faci~ities constructed 

- DRSPR prepared papers on findings to date 
and Journal has pliished them 

- Two issues ofJournal will have been publish-

ed 

- Continued cooperative research involving DRSPR 
and SRCVO DiA,INRZFH, and others inOHY and 
CMDT zones 

- Cooperative research proposals developed for 
Fifth Region cooperation 

- IER Research Journal continuously published 
at regul intervals 

- Cooperative research program continuing to 
produce results reported both inAnnual 
Division Reports and inIER Research Journal 
as well as inconference and seminar papers 

- The technology 'shelf' continually replenished 
as viable ones are tesfed inFSR/E program and 
pre-extension programs, moved into outreach 
and extension inthe ROs, and adopted by farmer 

- DRSPR will, ifadequate progress made on 
identifying viable technologies, have develop
ed validation program with SRCVD/SAFGRAD for 
wider testing 

Production Performance Production Performance 
 Production Performance 
- None expected - As defined by activities undertaken success- - As a result of the increased dialogue among


fully inprevious phase, Production impact researchers, extension agents, and farmers
should be measurable inOHV 
 stimulated by this project, ALL agricultural
- Impact will be gauged by annual farmer, ROD research should have more visible impact at the
staff, and DRSPR feedback sessions 
 farm level. Adoption rates of research-proposed
- ROD Monitoring and Evaluation Units will also interventions will be used to measure this impact
evaluate production impact of FSR/E activity
 
at farm level
 

OrggizationalQutQ4!2 
 Oggnzational Outputs 
 Organizational~t~
 

- DRSPR annual reports discussed with other 
 - DRSPR negotiated formal agreement with one or -IER Division to begin process of joint A regular process of consultation about research
more RODs inRegion V,,OHV agreements updated
formulation ofresearch priorities problems and priorities established, involving
- OHV/DRSPR Research Corjrdinatiig Committee 
- DRSPR and VHV negotiated formal agreement 
farmers, RDOs, and research scientists inall
continued 
- Formal FSR/E Research Coordination Committee national research organizations- Similar committee established inFifth Region 
 -functioning IER Research Journal recognized as means for
- ORSPR held atleast I annual workshop to share intraorganizational communication of research
- Cooperative research agreement, set with 
 research findings
relevant research units (SRCVO, DNA, INRZFHI findinqs
- DRSPR Annual Reports discussed with other
iuconduct upstream research on problems 

- Malijn researchers actively participating inresearch units inJanuary ofeach year.
identified infield variety of African and international research
Process of joint formulation of research 
 networks, particularly those dealing with FSR/E

continued 
 issues
 

-
Further means for improving eP'ectiveness of
 
linkages defined and endorsed by IER mana
gement
 

- Farmers and extension agents inRDOs involved
 
inannual feedback sessions on on-farm trials
 
Written reports
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TRAININS
 

PHASE ONE, 1985-1987 PHASE TWO, 1988-1991 
 PHASE THREE, 1992-1994
 

Research-Results 
 Research Results 
 Research Results
 

- ORSPR provided internships to IPR and CAA - DRSPR continued internship programs with IPR - IPR/CAA internship program regularly established 
students; results of studies available and CAAs. Results of studies available as part of DRSPR field work. Analyses conducted
 

by students part ofoverall output of research 
results by DRSPR 

- Quality of research markedly improved over 
beginning of project status: statistical analy
sis, field trial techniques; overall cost-effi
ciency of both surveys and agronomic trials
 
enhanced
 

Production-Performance 
 Production Performance 
 Production Performance
 

-
Effective training of farmers reflected in - The long-term relationships in intensive OHV -
Training aspect of on-farm trials continued.
 
general production performance 
 villages and in newer Region V villages should Effect should be visible. Special effort in final
 

have visible production effect evaluation made to suggest ways of improving
 
- Production impact of training will be special training of collaborating farmers or adapting for 

concern of second project evaluation in 1991 other extension purposes 

POg~g
iztionalOutguts 
 @Eggi Lnal Outputs OrgafllzatfLaona.utpq!
 

- DRSPR organized at least 2 seminar on FSR - DRSPR provided assistance to IPR and CAAs in - National agricultural research and training

approaches 
 curriculum development and instructional institutions strengthened by long and short-term
 

- DRSPR organized at least 2 extension-research programs inFSR/E 
 training of 30 professional staff members
 
workshops to iprove research prioritization -
At least 7 persons gone for graduate training - Skills of more than 100 junior- and middle-level
 

- DRSPR Director and Research Management - At least 14persons returned from long-term professional increased through in-country

Advise, will assessed effectiveness of DRSPR training abroad training courses
 
and OHV field staff conducting on-farm trials - At least B DRSPR researchers received short- - More than 100 IPR and CAA students as well as 150
 

- At least 6 IRSPR researchers received short-
 term training inFSR/E methods and approaches people in RDOs familiar with concepts, approaches

term training inFSR/E approaches and methods - At least 2 in-country refresher courses held 
 and methods of farming systems research and 

- All DRSPR slaff received refresher/introducto- for IRSPR field staff and participating extension 
ry training indata collection, processing, extension agents froa OHV and Region V 
and management - All DRSPR staff inRegion V received in-country
 

- At least 6 senior professionals from IER or training indata collection, processing, and
 
other research institutions completed study/ management as well as in statistical methods
 
observation tours of FSR/E projects elsewhere - At least 6 senior-level researchers from IER
 

and other institutions completed study/obser
vation tours zfFSRIE programs inAfrica
 

- At least 3 DRSPR researchers participated in
 
major conferences or seminars relevant to FSR
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6. Projgect Inuts
 

The total USAID contribution over the 1) year life of project is
 
estimated at $19.1 million. These funds will be utilized to cover
 
the costs of technical assistance, training, commodities,
 
construction, and operating expenses. A review of each of these
 
inputs is found below. 

1.0.0. Technical Assistance ($6.040 million)
 

1.1.0. Long Term ($5.5 million)
 

A total of 36.5 Person Years of long term technical assistance
 
will be provided and is broken down by person year in the
 
following table:
 

YEAR 1 2 3 4 5 6 7 8 9 10
 

Finance Sys.Spec.-Hdqtrs 1 .5
 
Research Manager-Hdqtrs 1 1 1 1 1 1
 
Finance Mananger I 1 1 1 1 1
 
Data Process Spec.-Hdqtrs 1 1 1
 

Agronomist - OHV .7 1 1 1 1 1 .3
 
Ag. Economist - OHV .7 1 1 1 1 1 .3
 

Agronomist - Region V I 1 1 I
 
Ag. Economist - Region V 1 1 1 1
 

Project staffing will begin with the hiring of a Personal 
Services Contractor for 1 1/2 years to set up the financial 
accounting and management systems, and to train the DRSPR staff 
in them. This person will also assist the Project Officer and 
DRSPR Project Director to begin procurement of commodities and 
arrangements for construction. This is considered essential in 
view of the time lag generally experienced in recruiting and 
placing long term technical assistance teams (for details, see 
Section V, Implementation Arrangements). 

At the headquarters in Bamako the project will finance three TA
 
positions. One will be a Research Management Specialist for 6 PYs
 
who will serve as the research advisor to the DRSFR Project
 
Director, and as the chief of party of the TA team. The second 
position will be that of the Financial Manager (also for 6 PYs) 
who wi I take over the operation of the accounting and 
prOurement systems from the earlier contractor. The third 
headquarters person will be a Data Processing/Statiscal
 
Specialist for FPYs. This ino.vidual will set up the computer 
systems, -he formats; in which field data can be entered, the 
programs by which they can be analyzed, and train DRSPR staff in 
the operations and mnaintenance of the system. 

In the field, two long term advisors (one Agronomist, one 
Agricultural Economist) will be posted to help develop, test, and 
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apply field methodologies 
over 
a
Along six year period in the OHV zone.
with their senior Malian colleagues,
have these advisors
the responsibility for transferring skills 
will
 

researchers. 
Following to more junior
an evaluation in
project, two the fourth year of the
more advisors with the 
same skills mix may be posted
to 
 the Fifth Region for 
a period of
need four years each. The exact
for the level of technical assistance for 
the Fifth
will be assessed at Region
the time of 
the evaluation.
 
As noted in detail in attachment 11, 
 the Agricultural
qualifications must Economics
 
anthropology 

include adequate training and experience
or sociology. Serious issues raised by the 
in
 

Analysis (annex W) 
 Social
, 
 relating to participation by farmers and the
tendency 
 for information 

down, make it: 

flows to be unilateral from the topimperative 
 that an
anthropological advisor skilled
methodology be placed with 
in
 

funding the field units. As
limitations and GPM sensitivities prohibit adding
time advisor in 
sociological a full
 concerns,

that the Mission has concluded
the problem would receive adequate attention
(ag. economist) if the advisor
were to have significant background in economic
anthropology 
or 
a similar discipline.
 

1.2.0. 
 Short-Term 
($540,00)0)
 

Short-.Term 
TA under 
the project will
person months be of two types. First,
(PMs) are programmed in 36
 
needs that occur from time to 

the project for specialized

time. These could be in
as areas such
anthropology, agricultural extension, agro--forestry,
management, data base
research methodology, 
 livestock, 
 and assistance to
FSR curri(ulum developnent 
at IPR and the CAAs.
 

The second 
source 
of short-term
assistance TAfrom existing research will be collaborativeroeejt. 
 Other AID supported

projects 
will 
 be asked to 
provide assistance
example, in the as needed. For
area of 
plant pathology
project will and entomology
co] laborate. with the
and draw assistance
Integrated from
Pest Management the


project. 
 Similarly,
husbandry-rel,(atedJspects, the FSR project will 
in animal
 

assistance from be able to secure
the INRZFH/JLCA

efforts, and 

forage production research
the USDA assisted Livestock Sec:tor
veterinary animal
extension, health,
and finish feeding components.
managemert/soil conservation, In soil

assistance will
IFDC and Tropsoils CRSP; be drawn from 


collaboration 
and for animal traction related 

the
 
will issues,
be secured 
from the Division of
Machinery (DMA) where French and Swiss donors are 

Agricultural
 
working.
 

Appropriate 
formal 
 and info-mal 
arrangements will
these institutions be made with
as needed. 
 some cases
understanding In simple memoranda
will suffice, of
 
as
collaborative assistance -rom 

for example in securing

the 
Integrated Pest Management unit
attached 
 to 
 the IER. 
 In other cases,
significant such as acquiring
levels of 
input 
from the ILCA 
 expatriate
formal amendments to advisors,
existing cooperative agreements
sought. The pool will be
of 
expatriate and Malian scientists working
these specialized will in
fields 
 be sufficient 
 to provide 
an
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adequate base of 
short-term expertise. Thus drawing assistance
 
from other projects will contribute directly to the development

of collaborative relationships among all programs. 

2.0.0. Training and Staff Development ($1.836 million)
 

The principal activities of this component are:
 

Long-Term Training - 13 Masters Degrees
 

- 6 Doctoral Degrees
 

Short Term Training - In-country Workshops, Seminars, Short
 
Courses Abroad, and Observation Tours.
 

As noted earlier, training opportunities are to be provided 
 to
 
collaborating commodity research divisions as well 
as to faculty
 
at the two principal training institutions. Naturally,

substantial amount of training in FSR will be taking place 
on
the-job as the FSR research program moves ahead.
 

3.3.o. Construction ($1.057 million) 

The project will finance construction of essential offices and
 
staff housing, as follows.
 

Bamako/Sotuba - 1 Office for DRSPR Headquarters
 
- 1 Office for OHV Zone researchers
 
- 2 Senior Staff Houses
 
- 2 Junior Staff Houses
 

Fifth Region (Probably Mopti or Sevare as 
 DRSPR regional
 
office location) 

- I Office for Regional Headquarters 
- 4 Senior Staff Houses 
- 2 Junior Staff Houses 
- 1 Guest House 

- (Koporo Research Station Location)
 

- I Office Addition
 
- 2 Senior Staff Houses
 
- 3 Junior Staff Houses
 
- 1. Guest House 

This construction will provide the most important basic
 
facilities for backstopping research activities. Local A & E 
Services and construction coordination are provided for- in the

budget. The support to the fKoporo millet research station 
recognizes the complrementarity of the commodity and FSR 
approaches, and will promote linkages between the DRA and DRSPR 
divisions. Such support is critical for accelerating research on
 
the problems of millet growing in the Fifth Region. 
 By the time
 
the project expands into the Fifth Region there will be adequate 
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infrastructure 
in place which will 
have contributed to
millet research; and there will 
expanded


likely be some technologies ready
for field-testing and adaptation to farmer conditions.
 

4.0.0. Commodities 
($1.415 million)
 

There are 
four basic categories of commodities to be
over purchased
the 10 year life of 
project (See Attachment 12). These are:
 

Vehicles  8 Passenger Cars
 
- 20 Four Wheel 
Drive Vehicles
 
- 10 Pic k-up lrucks
 
- 12 Motorcycles
 
- 52 Mobylettes
 

Research 
- Field Equipment

Equipment- Computers, Software
 

-
 Library Books/Journals
 

Housing - Furniture and Appliances

Furnish-
 for Senior, Junior and
 
ings & 
 Guest HOuses 
Equipment
 

Office -- Typewriters, Copying

Equipment Machines, Desks, Chairs,
 

Files, Tables, etc.
 

A source/origin waiver will be requested for the vehicles.
 

Computers 
are increasingly 
common 
 in Mali, with
spreading network of a rapidly
users who assist one 
another.
been There have
few 
 serious problems once basic training in operation

maintenance has been given. 

and
 

5.0.0. Recurrent-Opte-tinEens 
($4.413 million)
 
The 
principle categories of operating expenses are 
shown below
 
(ano are detailed in Annex 
D, Table 2).
 
Personnel 
 - This includes principally the salaries of 
 contract
support staff, 
 travel 
 per diems, and 
 incentive
 

allowances
 

Vehicle
 
(gasoline, 
- Running and maintenance costs for vehicles
 
oil, repair)
 

Office
 
Supplies 
 - Expendables
 

Research
 
Supplies - Expendables, for seasonal 
inputs
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Cooperati 

tive 
Research/ 
Studies - Contracts with other research divisions and 

organizations for on-station and related field 
research 

Rents,
 
Utilities,
 
Building
 
Maintenance - For temporary quarters during DRSPR move, and
 

utilities and maintenance for offices and housing
 

Publications - Research journal publication and extension
 
materials printing
 

Evaluations - In years 4, 7 and 10
 

As discussed in the Economic and Financial Analysis Summaries 
(and taken up in detail in Annex D, Tables 2 and 4), USAID 
recurrent cost support will be reduced over the 10 year life of 
project. The GRM will pick up an average of 37 percent of annual 
recurrent costs during years 8 through 10. This is considered to 
be a realistic and attainable goal, given the current period of
 
financial reform underway with IMF assistance.
 

Of all these operating expenses, perhaps the most significant for 
project success are the c02per-ative research studies. These funds 
will enable DRSPR to support collaborating research institutions 
(such as the DRA/Food Crop Section, the Agricultural Engineering 
Group, the National Institute for Forestry and Livestock, and the 
Land Use Inventory Unit) to conduct problem-oriented field 
research based on farmer concerns identified by the DRSPR. The 
collaboration of scientists from all of these other organizations 
is often necessary to solve certain farm level problems. 
Regrettably, these organizations frequently lack tLhe relatively
smal 1 vehicle running, per diem, and operating costs to 
accomplish research for which their personnel are already well 
qualified. Thus, the FSR/E project will be able to tap into 
underuLilized resources, facilitate more relevant research by 
others, and lay a practical groundwork for close collaboraticn. 

Included in the operating expenses are contingency funds to 
support the Sikasso area FSR/E activities. It is possible that 
the Canadian International Development Research Center may not 
be able to continue funding fc,- Sikasso beyond 1986. Because of 
its importance to the overall. FSR effort, the project would be 
able to pick up the modest costs of about *50,000 per year during 
the years 3-7 and J.5,C000 per year during the years 8-10. 
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III. COST ESTIMATES AND FINANCIAL PLAN
 

A. CostEstimates
 

The total cost of 
this project is estimated to be $20,866 million
dollars over a ten 
year period. 
 Of this amount $19.106 million
will be provided by AID and $1.760 
million by the GRM. 
The GRM
contribution 
 in-kind (experimental fields, 
 time of extension
agents collaborating in research, 
 management assistance, etc.)
has not been fully costed and is, 
to that extent, somewhat understated. Foreign exchange costs of 
the project are $14,971 million
and local currency costs are $5,895 million.
 

B. SummaryBudget Tables 

Table I presents a breakdown by capital costs--technical assistance, commodities, construction, training-- and(operating expenses). This 
by recurrent costsformat also notes the contributionsthe AID and byGRM in both foreign exchange and local currency

components.
 

Table II portrays project costs by the major output categories.
 

- Expansion of Farming Systems Research 
($10.4 million)
 

- Improved Coordination and Linkages ($1.2 million)
 

- Participant Training, 
($1.8 million), and
 

- Other Expenses ($1.3 million) and
 

- Contingency and Inflation 
 ($6.1 million)
 

Each of these 
are then subdivided into 
 the particular input
costs. Recurrent costs are given in 
somewhat greater detail.
 

Table III presents the annual 
financial plan over the
life 10 year
of project by ouput component and principal 
input expendi
tures.
 

C. Recurrent CostsAnalysi 

Detailed negotiations were undertaken with the GRM to 
 consider
what was 
 desirable 
and feasible in 
 this important realm.
realistic A
plan was developed 
in which the USAID will
principal operating cover thecosts for project years 1 through 7.agreed to provide the entire professional staff 
The GRM 

required for thesuccessful implementation of the project,
salaries. USAID 

and to pay all theirwill cover travel allowances incentive paymentsfor this professional staff cadre. 

After year 7, the GRM will
project's recurrent 

take over about 35 percent of thecosts. These include such items as vehiclemaintenance, office supplies, research supplies, and publicationexpenses. 
 The rationale 
 for this arrangembnt is based 
 on the
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assumption that the present finarcial constraints faced by will 
be eased by that time as a result of the economic policy reforms 
now being implementea by the GRM under agreements with the IMF 
and other donors (reduction of public employment, the GRM's 
maintenance of strict budgetary controls on public and parastatal 
sectors, and continued liberalization of prices and mar-kets). 
Performance to daLe in the reform program has been very positive. 
Ii. is obviously difficult to predict the course of events over 
thoe next 7 to 10 years with regard to revenues. Few less deve
loped countries can promise with precision what they will be able 
to allocate to a sector some years hence. However, the track 
record in improved financial management to date is goud. And as 
the economic analysis points out, there is reason to believe that 
even modest rates of adoption of technologies developed through 
the project will generate a stream of benefits adequate to cover 
the additional research costs to the GRM which this project will 
incur. As improved agricultural research is vital to Mali 's 
development and is the proper province of public sector activity, 
the USAID agricultural development strategy envisions a 20 
year horizon in research work. Thus, the arrangements for recur
rent costs are thought to be appropriate for this fourth poorest 
country in Africa. 

D. Detailed Budget and Financial Plan
 

The following three tables s'_immarize the cost and financial 
plans. Annex D gives a more detailed discussion of the budget, 
describes the basis for cost estimation, and considers the recur
rent cost policy questions. Tables 1 through 5 in the Annex 
provide highly detailed cost and financial plans for both capital 
and operating expenses of the project by ouput component, inputs, 
AID/GRM shares, and year. 

31
 



------------------------------------------------------------------------

------------------------------------------------------------------------

TABLE I. SUMMARY COST ESTIMATES AND FINANCIAL PLAN
 
IN$000 U.S. ($1 = 750 FM)
 

USAID S0V'T OF MALI TOTAL GRAND
 

F1 LC FX LC FX LC TOTAL
 

A. CAPITAL COSTS 
Technical Assistance (a) 6040 0 0 0 6040 0 6040 
Commodities 1129 206 0 0 1129 286 1415 
Construction 0 993 0 64 0 1057 1057 
Training b) 1531 305 0 0 1531 305 1836 

Subtotal Capital Costs 8700 1584 0 64 9700 1646 .10348 

Contingency 1 10 870 158 0 6 870 165 1035 
Inflation @5Z per annum 2441 445 0 0 2441 445 2886 

TOTAL CAPITAL COSTS 12011 2187 0 70 12011 2257 14269 

B. RECURRENT (OPERATING) COSTS
 
Personnel (c) 0 865 0 .928 0 1793" 1793
 
Vehicle, POL, Maintenance 0 288 0 35 0 323 323
 
Rents, Utilities, Hatnt. 0 222 0 26 0 249 248
 
Office Supplies 0 18 0 23 0 211 211
 
Research Supplies 0 170 0 22 0 192 192
 
Cooperative Research 0 612 0 0 0 612 612
 
Publications 0 137 0 19 0 155 155
 
Evaluations 490 0 0 0 480 0 490
 
Sikasso FSR Support 0 355 0 45 0 400 400
 

Subtotal Recurrent Costs 490 2937 0 1097 490 3934 4414
 

Contingency @ 10% 48 284 0 110 48 393 441
 
Inflation @5% per annum 191 1070 0 491 181 1561 1742
 

TOTAL RECURRENT COSTS 709 4191 0 1699 709 5889 6597
 

C. TOTAL PROJECT COSTS 12720 6378 0 1769 12721 8146 20866
 

Source: Tables 1through 4 in Annex D. Slight differences intotals are due to rounding.
 

(a)Long-term TA 1 $150,000 per year; total of 36.5 person-years,
 
Short-term TA 0 $15,000 per month; total of 36 person-months.
 

(b) Includes part-time training coordinator (25%) inU.S. 0$20,000 per year for FY 86-FY 93.
 
13 HS degrees are estimated to take 30 months on average, at cost of $1,700 per month.
 
6 PhD degrees are estimated to take 42 months on average; same cost per month as HS degrees.
 
19 English language training courses inMali are budgeted at $5,000/person.
 

(c)See Table 2 in Annex D for breakdown of these costs by position.
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USAID 60V'T OF MALI 
 TOTAL 
 GRAND
 

FX LC 
 FX LC FX LC 
 TOTAL
 
EXPANSION OF FARMING SYSTEMS RESEARCH
--Relocation of ORSPR Headquarters 
 10416
 

Technical Assistance 2500 0 0 
 0 2500 0 2500
 
Construction 


0 212 0
Commodities: Vehicles 64 0 276 276

232 0 0 
 0 232 0
Office Equipament 90 0 0 0 

232
 
0 90
Research Equipment 

90 

120 0 0 
 0 120 0
Furnishings 120
0 86 0
Operating Costs: Personnel 0 0 06 86
0 328 
 0 252 
 0 580 580
Vehicle Op/Maintenance 
 0 85 0 
 0 0 
 93 93
Rents, Utilities, Maint 
 0 138 
 0 It 0
Office/restarch supplies 0 5 0 

149 
51 

149 
51
 

0 46 

Sikasso FSR Support 
 0 355 
 0 45 0 400 400 

-- Expansion of FSR/E into OHV Region 
Technical Assistance 3115

1800 0 0 
 0 1800 0
Commodities: Vehicles 1800

192 0 0 
 0 192 0
Operating Costs: Personnel 192
0 361 0 
 0 759
Vehicle Op/Maintenance 

398 759

0 131 0
Office/research supplies 

13 0 144 144
0 200 0 
 20 0 220 220 
-- Expansion of FSR/E into Fifth Region 

Technical Assistance 2724
1200 0 
 0 0 1200 0 1200

Construction 


0 432 0
Commodities: Vehicles 0 0 432 432

120 0 0 
 0 120 0 120
Office Equipment 
 40 0 
 0 0 
 40
Furnishings 0 40
0 160 0 0
Operating Costs: Personnel 0 160 160
0 177 0 
 278 0 
 455 455
Vehicle Op/laintenance 
 0 73 0 
 13 0 
 86
Rents, Utilities, Maint. B6
0 84 0 15 0 99 99
Office/research supplies 
 0 112 
 0 20 0 132 132
 

IMPROVED COORDINATION AND LINKAGES 

Construction Koporo Station 0 

1114
 
207 0 0 0 
 207 207
Commodities: Vehicle, SRCVO 
 60 0 0 
 0 60 0 
 60
Reference Materials 
 100 0 


Furnishings 0 40 
0 0 100 0 100
 

Operating Costs: Coop Research, Studies 
0 0 0 40 40
0 612 0 0 
 0 612 612
Publication, 
 0 137 0 
 18 
 0 155 155
 

TRAINING 


Master's Degrees 663 
1836
 

0 0
PhD's 0 663 0 663
 
Short-tern 

428 0 .0 0 428 0 428

280 305 
 0 0 280 305
Training Coordinator (U.S.1 585

160 0 
 0 0 
 160 
 0 160
 

OTHER COSTS 1337
 
Unallocated short-term assistance
Field equipment 540 0 0
175 0 0 0 540 0 540

Construction/A&E supervision 

0 175 0 175
 
0 142 0 
 0 0
Evaluations 142 142


480 0 
 0 
 0 400 
 0 480
 
TOTAL (without contingency and inflation) 
 9180 4423 
 0 1160 9180
Contingency and Inflation 5583 14763
 

3540 1957 0 
 607 3540 2564 6104
 
GRAND TOTAL 
 12720 6380 0 
 1767 12720 8147 
 20867
 

Source: Tables I through 5 inAnnex 0. Slight differences intotals are due to rounding. 
 . .
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TABLE III. 
 ANNUAL EXPENDITURES FOR THE FSR/E PROJECT 
 (AID AND 6RM)
 
IN$000 U.S. (15 a 750 FM)
 

-
FY 85 FY 86 FY 67 
 FY ia FY 89 FY 91
FY 90 FY 92 FY 93 FY 94ALL YEARS
 

EXPANSION OF FARflING SYSTEMS
 
RESEARCI/EXTENSION


Technical Assistance 
 165 760 750 750 
 900 900 900 375
Construction 0 0 5500 10
70 108 248 222 
 60 0 0 0
Commodities/Field Equipment 0 0 708
194 33 279
99 153 3 164 133 23 134
Malian personnel costs 1215
134 134 134 210
Support for Sikasso FSR 
134 210 210 210 210
210 1796
0 0 50 50 
 50 50
Yehi:le op/maintenance 50 50 50 50 400
22 
 24 24 24 37 38
Rents, utilities, etc. 38 38 38 38 321
22 22 22 29
12 29
Office/Research supplies 29 29 29 29 252
27 27 27 27 49 
 49 49 49 49
49 402
 

IMPROVED COORDINATION AND LINKAGES
Koporo Station Constr/Rehab. 
 28 85 85 49 0 0 0 0
Cooperative research/studies 61 61 61 
0 0 247
61 61 61 61 61
Vehicle, SRCVD 61 61 610
15 0 0 15 0 0 
 15 0 15
Reference materials 0 60
40 2 10 20
2 2
Publications 1o 2 10 2 100
1o 10 15 15 15
15 15 
 20 20 20 155
 

TRAINING

M3ster's degrees 
 41 102 163 143 133 61 20 663
PhD's 0 0 0
0 
 10 31 61 102 102 82 41
Shert-term: Abroad 0 0 429
35 35 35 S5 35
35 35
In-country 35 0 0 280
40 45 45 40 20
35 20
Training coordinator 20 20 20 305
0 20 20 
 20 20 20 20 20 
 20 0 160
 

OTHER COSTS

Unallocated ,hort-term assistance 
 90 90 "90 90 80 50 10
Construction/A&E supervision 20 10 10 540
20 29 35
41 16 0 0 0
Evaluations 0 0 141
0 0 0 160 0 0 160 0 0
160 480
 

ALL COMPONENTS 
 1014 1597 950 
 2224 2005 1698
1645 1093 
 700 638 14764
 
Contingency at 10 percent 
 101 160 195 222 
 201 165 190 109
inflation @ 5Z per annum 70 64 1476
56 180 527
338 609 
 615 850 574 327 552 4628 

GRAND TOTAL: FSR/E PROJECT 1171 1937 2483 2973 2815 2425 2939 
 1776 1097 1254 208660
 

ource: 
Tables I and 2 of Annex D. Slight differences in totals arm due to rounding. 



IV. IMPLEMENTATION PLAN AND ARRANGEMENTS
 

A. ImplementationArrangements and Schedule
 

The detailed implementation of project activities is presented in
the implementation schedule 
(Attachment 6) and Implementation

Chart (Attachment 7). The major implementation arrangements are
 
described in this section.
 

i.0.0. Grantee Iml ementing Agency 

The primary implementing agency will 
be the Institut d°Economie
 
Rurale 
(IER) of the Ministry of Agriculture. IER will implement

the project through its Farming Systems Research Division (DRSPR)

where the principal activities of 
the project will be centered.

The Director of DRSPR will. manage both the technical and
administrative details of the project with the assistance of the
T.A. team (See Attachment 8, Project Organizational Chart). Thenature of this project requires close collaboration between the
Farming Systems Research Divisiorn and other divisions of IER, as 
well as coordination with other research organizations (such as
INRZFH and DMA) and extension agencies. 
 IER will have the major

responsibility for 
establishing and ensuring coordination between
 
different divisions of 
IER and other organizations such as DNA,
 
DMA, INRZFH, CAAs and IPR.
 

2.0.0. Recruitment of Grantee AgencyPersonnel 

As discussed in the Institutional Analysis, the DRSPR cannot
presently staff the project with personnel who have the needed 
qualifications. Therefore, the Institute 
 will identify and

recruit technical and support personnel 
from outside its ranks

(see the recruitment schedule, Attachments 9 and 10). If this
recruitment is unsuccessful, the GRM has agreed to transfer
required personnel from other divisions in IER or from other 
government agencies to fully staff 
the project.
 

0.0. USAID Project Management 

USAID 
 will provide a project officer experienced in agricultural

research management. At 
 the USAID level, he/she will be

responsible for project work planning, 
budgeting implementation,

monitoring, reporting 
 and obtaining necessary clearances and

decisions from USAID. He/she will 
serve as the primary contact 
point -for the contract Chief of Party and will serve as liaison 
between USAID and the IER. 
A Senior Malian Project Assistant will
 
also work full time on the project.
 

4. 0.0. Financi al Manaqement Arrangements 

Lqn-term: A provision has been made to provide long-term
technical assistance in financial management for up to six years.
The long-term financial management specialist will a) ensure that 
proper financial management and control systems are established,
b) assume operating responsibility for the financial management 
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system 
until 
it is certi.fied by USAID and C)training DRSPR be responsibleaccounting 	 forstaff
description 	 (see Attachmentfor details).* 	 11 JobSeparate bank accountsfunds 
 will be established and 	 for the projecta system of cosignat res with theProject Director will 
be required.
 

anywhereStart-p from Activities:12 to 18 months)Due toin thecontracting 	for and arrival
the long-term 	 delays experienced (usuallyT.A. team, a provision has been made 	
of 

to provide essential 	 in theadministrative 	 project
and financialassistance 	 managementto ensure an 	 (FM)effic:ientactivi ties*. 	 and early start upTo avoid cost 	 of projectoverrunsimplementation, 	 and ensurethe project 	will need timely

to fund(e.g.: transfer 	 start up activitiesof DRSPR headquartersrents, utilities; 	 to Bamako, paymentoffice 	 forsuppliespositioning 	 and equipment;and training 	 recruitment,of key projectactivities 	 staff; beginfor research 	 trainingstaff;purc:hase a 	 initiate cons Lructionfew vehicles and pay plans,
USAID will ensure for various operating costs).that funds to bephase 	 spent dur-ingare properly controlled 	 the start up
financial 	 and accounted formanagement 	 and thatsystems 	 theadoptedthose to 	 will be compatiblebe used in the operations after 	 with

the arrival 
term 	 of the long-T.A. team.
 
Therefore, soon 
 after signingprovide 	 the project agreementunder the 	 project USAID willa two-memberfinancial 	 administrativemanagement team for up 	 and 
arrival 	 to 18 monthsof the long-term 	 or until theT.A. team.**Director of 	 The team will workDRSPR, 	 with thethe DRSPR accounting staff,
Controller 	 and theto set 	 USAID
up financialprocurement, 	 management,and 	 accounting,inventory control systems. The objectivesthis assistance will 	 of

be to:
 

1. 	 Design 
 FM and accounting systems corresponding
eventual 
 to the
scope and scale of 

2. 	

full project operations.
Operate

preliminaryFM and procurement 
 systems 
during
arr iva l . period prior to the long-term 	 the
T.A. 
 team's
.t
3. Train 	 a
both supervisory and 
 technical
personnel 	 accounting
in their responsibilities 
in operating
systems.	 FM
 

4. Assure the existence 
of the necessary
materials, 	 equipment,
and information
s y s t e m ,h 	 flows to operate 
 the FM
 
5. Assist 	 e Fthe 
 T.A. team in assuming operating responsibility for 
the FM system.
 

* If arrangements are not made for
activities, 	 an early start
project 	 of project
implementation

months awaiting the arrival 

will be delayed by 18-24
the T.A.
of 	 team and installation of
financial 
management systems.
** See Organization Chart and Joband 	 Descriptions11. The Junior 	 in Attachmentsfinancial management specialist will
qualified Malian 	 be aaccountant.
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USAID/Mali will request assistance from the Sahel Regional
 
Financial Management Project in identifying and selecting

qua1ified candidates for the two positions, assessment of staff 
training needs and start up of the management systems 
commensurate with USAID requirements and compatible with GRM 
reporting needs. The team will work closely with the USAID 
Controller aid the Director of the Sahel Regional Financial 
Manaiemen t Project. 

The USA II) 'roject Officer will have the overall responsibility 
f or r.,questing disbursement and accounting of funds during the 
initial period. The short-term FM assistance team will work under 
the supervision of the USAID Project Officer, and in close 
collaboration with th'. Director of DRSPR, and USAID Controller 
for Lhe implemenltation of the mutually agreed upon purposes of 
this project. 

-. z .. Di sbursement of Funds 

USA ID will disburse funds for local operating costs on the basis 
of pracedures to be deined in the project agreements. Funds for 
constri.': ti on, payment to the T.A. contractor, overseas 
procLurement:, and vehicles purchased locally will be directly paid 
by USAID. Specific financial procedures following the signing of 
the pto j .c t agreement will be spelled out in the project 
implementation letters. No f unds will be directly under the 
control of the implementing agency. 

B. Proc ri-ement _A-rang-.gn1ements/Responsi b i ities 

Technica] assistance, commodities, and construction services will 
be procured during the project. The USAID in close collaboration 
with the DRSPR, will arrange for a TA contractor. Procurement of 

ommod i ties and construction services will be the contractual 
responsibility of the IA team Financial Manager, except during 
the I, I :. 18 month start--up period. Durinq the start-up phase, 
the JSID Project Officer in cooperation with the DRSPR Director 
and ai- .ed Lhe person and financialk by two administrative 
man ag u ini i team, will be responsi bl e for procuring initial 
r t--qui r emen. of vehicles and equipment. The USAID Management 
Of-Pice with the assistance of the REDSO/WCA specialists, will 
p-)vi. d( advi ce on procurement matters and guidance on the
requit ements set forth in the U.S. Federal Acquisition 
Req u .,aI . i on s. 

1.0. Technical Assistance: The technical assistance will 
be procur-,d via a direct contract by USAID. A total of 35 person 
year of long term TA will be provided. 

The T.A. team wi I I consi st of an experienced agricul tural 
research management speciaIlist who will also be the chief of 
party (6 years), a financial management specialist (6 years) , and 
a dat.- processirg specialist (C5 years) at DRSFR headquarters. The 
T.A. tfeai, Chief of Party will work with the DRSPR Director in all 
aSpect O-f pr-oject implementation, both technical and 
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administrative. 
The financial management specialist will 
 be
responsible for managing project funds, 
 setting up and operating
USAID 
approved financial procedures, 
 initiating procurement
requests, purchasing local 
goods and services, requesting
accounting of 
 USAID funds and training Malian 
and
 

staff in these
 
procedures.
 

At the field level, USAID will 
provide an agronomist and 
 an
agricultural 
 economist 
 for each of 
th6 two field unit for a
period of six 
years in the ca'se of Region II (OHV) and four yearsin the case of Region V. Specific duties and responsibilities of
the T.A. team 
members are described 
in the Position Descriptions

found in Attachment 11.
 

Co ntr-ac:ting Preferences 

A technical assistance contractor will 
be solicited through open
competition, including a 
 particular effort 
 to involve U.S.
universities. 
The selection criteria will 
contain an appropriate
weighting 
 for those firms and universities whn collaborate
provide the best to
 team. 
This contracting mode has been chosen
recognition of 
 the genuine difficulties which American 
in
 

society
institutions have in 
supplying French speaking specialists to the
Sahel on 
a timely basis. 
 The technical 
assitance contractor will
also be responsible for all procurement and training under the
 
project.
 

Once bids 
 have been received in Washington and reviewed
Review Committee including selected AID/W personnel 

by a
Project 

Mission agricultural officers, 

and
 
a short list of qualified candidate firms will be prepared. The FSR/E project will provide funds
for GRM officials to visit 
the short-listed U.S. institutions and
to participate fully in 
the final selection process.
 

GRM representatives 
 (from IER and DRSFR) will continue to
involved 
 in the ongoing TA 
be
 

team selection 
 process (review of
curriculum vitae of 
all individual candidates; interviewing the
potential candidates) along with USAID/Mali; and AID/W personnel. 

2.0.0. Construction: All services and materials forconstruct ion will be procured via the host country contracting 
method.
 

Offices and staff 
housing to be financed by USAID will 
be built
to standard GRM designs. 
These will be reviewed, and modified if
necessary, by 
a local 
private Architectural and Engineering company which will 
also supervise construction. 
USAID Engineer will
approve the final 
plans and estimates before bids are advertised.
 

•3.0.0. Commodi t i es 

Most of the commodities including vehicles will 
be procured from
local suppliers out of shelf-items (locally made 
or imported).
Micro-computers 
 and books/journals are not 
 available locally.
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They will require stateside procurement.
 

3. 1.0. Shelf-Item Procurement 

The commodities to be procured with AID financing under this
 
Project will be of two categories: those of local manufaa-ture or
 
imported -from code 899 countries, but not code 941 (office
 

supplies and fertilizers). The estimated value of the latter is
 
not expected to be over $250,000 and therefore within the limits 

of the $250,000 set forth in AID Handbook 1, Supplement B, 

Chapter 18 on shelf items originating in countries included in 
code 899 but not in code 941. 

3.2.0. Motor Vehicles 

A source/origin waiver and a waiver of the requirement of Section 
636 (i) of the Foreign Assistance of 1961, as amended, is 
requested to permit the procurement of 48 mopeds, 12 motorcycles, 
24 four wheel drive passenger vehicles, 10 pickup trucks and 
spare parts, from AID geographic code 935 countries (France or 

Japan). The estimated cost of such procurement is $604,000.
 

American manufacturers have yet to enter the Malian market.
 
Repair facilities and spare parts are not locally available for
 
vehicles of U.S. manufacture. The project requires passenger
 
vehicles for use of project operation and management personnel
 

both in Bamako and in the field. Because of the lack of spare
 
parts and repair facilities for vehicles of U.S. manufacture,
 
French and Japanese vehicles Nill be procured; parts and ser

vices for such vehicles are locally availabie. The project also
 
needs mopeds and motorcycles for project personnel in the field.
 
Mopeds and motrocycles of U.S. manufacture are not available. (A
 
waiver request is enclosed: Attachment 14).
 

All project commodities imported into Mali will be shipped CIF
 

Bamako. Suppliers will provide all-risk marine insurance in the
 
amount of 120% of the CIF cost of the commodities and similar
 
insurance for inland freight. AID's marking requirements for
 

overseas shipments will be observed by suppliers of commodities.
 

The GPM is responsible for the proper reception and clearances of
 
incoming project commodities. Inspections of incoming shipments
 
must be made, and receiving documents shall be annotated with
 
c:ommer tr on evident damages/losses. The GRM will file claims when
 
ner.essar y.
 

The GRM project agencies are required to put into project use all
 
commodities procured for the project within one year of receipt.
 
USAID/Damako will inspect the GRM's utilixation reports as a
 
matter of course.
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V. MONITORING PLAN
 

The detailed outputs noted in Attachment VIII-16 will provide

the basis for monitoring program achievements. The monitoring

plan proposed in this project will consist of the 
 following
 
elements:
 

A. Mission Management
 

Mission 
 management resources will be reorganized to accommodate
 
the needs generated by this project as discussed in the
 
Institutional Analysis. At the moment, 
 one full-time agronomist

(at the Ph.D. level) is under long-term contract and the ADO is
 
experienced in FSR approaches. 
 A senior level project management

position 
 will be redefined to emphasize research management

experience and agronomic skills. Recruitment for this position is
 
underway, thus providing for a project officer-. 
 A FSN Project

Assistant with a Masters in Agricultural Economics has been
 
hired. In 
 addition, the Mission Agricultural Economist has a
 
background in FSR work.
 

B. Project Committee
 

In order 
 to provide continuity and coordination within the
 
Mission, USAID will 
establish a project committee consisting of
 
the ADO, the project officer and a representative each from the
 
Program, Evaluation and Controller's offices. This project

committee will serve as 
a Mission management tool. It will meet
 
once a month or as needed to review progress and resolve any
 
issues.
 

C. Project Task Force 

USAID/Mali and GRM will also set up a Project Task Force (PTF)

consisting of 
 GRM project director, T.A. contractor chief of
 
party, and USAID project officer. The PTF will meet once every

two months to review implementation progress. It will focus on
 
achievement and/or non-achievement and reasons thereof 
(problems,

delays, 
etc.) in meeting planned objectives. The PTF will
 
pinpoint 
 specific actions to be taken by the concerned agencies

(e.g., IER, the contractor, or USAID) in order 
to meet expected

targets. Minutes of 
the PTF meeting will be prepared, signed and

forwarded to the heads of agencies (USAID Director and 
 Director
 
General of IERi. The PTF will 
request, as needed, participation

of governmental agencies which are fully or 
partially responsible

for progress on certain activities (e.g. DRA, CAAs and IPR for
 
participant training). 
While the USAID project officer will be in
frequent contact with the project implementation agents (DRSPR

and T.A. team) resolving day-to-day issues, the role of the
 
Project Task Force will be to identify and record serious
 
implementation problems (arising from 
unfulfilled obligations)

and draw high level attention of 
the donor and the grantee
 
agencies.
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D. Reportin
 

1.0.0. The T.A. contractor Chief of Party will provide
 

USAID/Mali with six-month progress reports on project activities
 

detailing project progress, problems and delays encountered and
 

corrective actions taken and requested. The format of reporting
 

will be jointly developed by USAID and the T.A. contractor to
 

meet USAID reporting and monitoring needs.
 

2.0.0. An annual report will be submitted by the T.A. Chief
 

of Party focusing on key project activities: on-farm research,
 

development of coordination and linkages and training activities.
 

E. Prcoect Reviews andAp2raisais 

Implementation progress will be looked at in the Mission each
 

month during the Director's review of the agricultural portfolio.
 

Any problems impeding project progress will thus be surfaced and
 

receive necessary attention.
 

Moreover, at least, every six months the Mission Agricultural
 

Development Officer will meet with the Director General of the
 

Institute of Rural Economy to formally review project progress.
 

The agenda will be prepared by responsible staff of the GRM and
 

USAID and will be supported by adequate research into alternative
 

solutions to major prob]oms.
 

Finally, an annual review of the project will be conducted
 

jointly by the Director of Cabinet of the Ministry of Agriculture
 

and the Director of USAID.
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VI. SUMMARIES OF ANALYSES
 

A. Technical Anal~sjis - Agricultural Research in Mall 
and the FSR/E Pr oect 

Mali has natural 
resources which remain underexploited and which
hold out the possibility of Mali 
attaining and sustaining food
self-sufficiency 
or even generating an exportable surplus.
Developing these resources has been--and continues to 
 be-- the
long term objective of the Government of the Republic 
 of Mali
(GRM). 
 The strategy for achieving this objective has, however,

changed over 
time. In the early 1960's, the emphasis was on large
public investment in the irrigated sector, 
 and self-reliance and
community action for the predominantly rainfed farming 
 areas.

Gradually, the public role 
 in agricultural development was
expanded with the formation of 
regional development organizations

(RDOs) in the early 1970's. 
 These RDOs were charged with
providing 
 input delivery and marketing services as well as

extension advice and qenerally "animating" the rural 
areas.
 

The promise of government-led growth in the agricultural 
 sector
 was not, however, 
 achieved with this strategy. In the mid-to
late 1970's, the strategy began to change. 
 The changes stemmed
from many causes: the continued reoccurence of the drought; 
 the
excessive financial debts incurred by many of 
 the state
organizations through 
 overambitious expansion or 
 simply poor
management; 
 the recongnition that the technologies which farmers

had been expected to adopt were not 
as well suited to their needs
 as had been thought; and the overall realization that the topdown approach to agricultural development was 
not working.
 

Many changes have been made--and are being made--by the GRM 
 to
improve the situation. This project can be part of the process odchange, focussing specifically on the problem of generating
technology which is better suited to the 
 farmers' needs 
and
expanding the possibilities for doing agricultural research 
 and
 
development from the bottom up.
 

Technology development 
 is, of course, the principal
responsibility of 
the national agricultural research system. 
The
Malian system is comprised of several organizations, including:

the Ministry of Agriculture's Institut d'Economie 
 Rurale (IER)
which is principally concerned with crop research, 
 and in which
the Division for Farming 
 Systems Research (DRSPR) is also
located, the Agricultural Engineering Division 
(DMA), and the
Ministry of Rural Development's National Institute for Research
 
on 
Livestock, Forestry, and Hydrobiology (INRZFH).
 

All three organizations are capably directed by Malian
professionals and recognized 
to be important components of the
national agricultural system. 
All are committed to applied
research. The research organizations are expected to relate 
to
the regional development organizations charged with providing
extension services to farmers as well 
as to interface with the
agricultural training 
 institutions. 
 There are a number of
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committees and commissions which ensure that such coordination 
and communi cat i on regular.y take place. Each organization, 
committee, and commissiion is described in some detail in Annex A. 
A short summary o.f the operations of the principal organizations 
with which this project will work, however, follows. 

IER has about 750 staff members, of which 225 are classified as 
professi una. employees (that is, with at least four years of 
professional training after high school). Only about 10 of the 
profesional staff members have degrees equivalent to MS or 
higher. There are presently 22 expatriates working in IER. It is 
organized into si.' Divisions (Agronomic Research, Farming Systems 
Reseat CAh, Techni cal Studies, Planning and Evaluation, 
IDocununtation , and Administration and Finance) , and manages a 
network of: research stations, regional substations (PARs) and 
permanent ex per i mental sites (PEFs) . The central research sta
tion is located at Sotuba, just outside of Bamako, and is used 
For rasearch on (:ereals, oil seeds and cultural practices. The 
five other stations are more specialized research stations (irri
gated ric(e, irri.gated wheat, cotton, fruits and vegetables, semi
arid f{ oclcrains) and are widely di spersed. The smaller FARs and 

Fs are al so I ocated all over the country. The Division of 
Agronami c: Research (DRA) manages all the six research stations, 
FARs, and F'EPs, with the e:.xception of the PAR near Sikasso. This 
is managed by the DRSFR and focuses on "upstream farming systems
research'. In addition, IER conducts experimentation at two other 

r'esear(::.h stations funded and managed by regional organizations: 
West Afr iu-an Rice Development Association (WARDA) and Senegal 
Valley Dev elopment. Authority (OMVS). 

Tho nature and quality of experimentation conducted by IER is 
g en oral .y thought to be quite high. Designs are generally sound 
and the quality (If management of the on-station trials is good. 
Further , n spite o-f the hierarchical nature of the research 
or-gan i -ati on and the splJ.it of research efforts among different 
ministries (use of animal traction, for example, is addressed by 
both the Aggr an omic Research Division (DRA) of IER and the 
Agricultura Engineering Division which is not under IER) , there 
is evidenct-e of useful interaction and experimental collaboration 
between researc-h units. 

The Farming Systems Research Division has demonstrated working 
approaches to multidisciplinary research not only by its 
management of its own staff, but also by coordinating research 
trials with the DRA staff. Other trials have had the advice and 
participatj.ion of INRZFH, DMA personnel, the CMDT extension ser
vices and the National Agricultural Development Bank. 

Several weaknesses of the Malian agricultural research programs 
for developing and testing new agricultural technologies are, 
however , apparent:: 

a. the analysis and evaluation of experimental data; 
b. the val idi ty of results for al I of Mali's many 

agroci jmatic:: zones; 
c. the relationship of experimental conditions and 
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objectives to farmers' conditions and objectives; and
 
d. 	weak linkages among various agencies and between research
 

and extension agencies.
 

The analysis and evaluation of experimental data suffers from
 
time constraints, the nature of the international agreements, and
 
a lack of sufficient in-country analytical capability. Harvest
 
data are generally not in hand until the end of the calendar 
year-, but results must be tabulated, summarized, and printed for 
presentation at the IER Technical Commissions by March. Given the 
low level of data handling equipment available in IER--and 
certain skill gaps which hamper effective utilization of 
equipment which is available.--time poses a real constraint to 
detailed analysis. Mali's participation in many international 
experiments also poses problems. As many as 15 variables per
trial are often collected, but only the biological yield data are 
ever analyzed in Mali (unless the international team is 
resident). While the other data are sent back to the proposing 
institution, these results may not be available until some time 
later--and then often only in publications with limited 
circulation. Part of the analytical constraints also stem from 
the paucity of IER senior staff with graduate level training,
While middle and junior level staff have been shown to be 
competent managers of experimental trials, not all of them have 
enough training to be competent analysts of the results. Results 
thus must be examined by a small number of senior researchers-
many of whom have had limited opportunities for field observation 
during the growing season, due to extremely limited travel 
budgets.
 

The validity of experimental results in agroclimatic zones or on
 
soil conditions other than those which 
are found on the research
 
station, a major problem encountered in the experimental program,
 
is related closely to the third problem-- the relationship 
between experimental conditions and farmers' conditions. 

Mali has a wide range of climate and soil types (1200 mm of 
annual rainfall in the south and zero in the north, for example)
and, while the network of stations is fairly widely dispersed, 
not all of the possible soil, temperature, and rain combinations 
are found on these sites. Further, farmers often differ widely in 
their technical knowledge, capital bases, access to markets, and 
their control of both human and natural resources. To increase 
the quality of results and ensure their application elsewhere,
efforts to more carefully control for such variables are needed. 
While DRSFR has been most directly inv:lved in Lrying to overcome 
this gap between on-station experimentation and the farmers' 
requirements, the efforts to date have not been entirely 
successful . Both more work on methodology (delineating useful 
recommendation domains, for example) and more on-farm 
experimentation are required. The expansion of the FSR program to 
two new regions will be key in this regard.
 

A 	 description of each of those zones where DRSPR will work under 
this project is found in the Technical Annex A. At least one 
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regional devel opment organization (RDO) is found in each zone and 
will provide tlhe extension service base with which farming 
systems researchers wil]. work. Operation Haute Vallee, the RDO 
for the zone surrounding Bamako, has already received support 
from USJ D for several years. An area u+ relatively good 
agricu rt potential, the OHV zone access to urbanta] also has 
mark.its and a Jarge group of farmers already well-equipped for 
animal :ract:i oil. Its proximity to Bamako will facilitate the 
DRSPR tal:ing on this particular expansion zone at the same time 
as it focusses on establishing a more capable research management 
operation headquartered in Bamako. 

In sum, the FSR/E project can strengthen the research-extension
training system in Mali by releasing some of the present budget 
contraints, by iicreasing the numbers of highly trained staff, by 
reducing the barriers to communication among researchers, 
extension personnel, and farmers, and by fostering more joint 
agreement on objectives and approaches to research. Farm-level 
impact c-on be broadened by the expansion of focus to more 
pr-odLct ion regions, and by improving the quality of farming 
systems res-arch done at the farm level. 

Techni al considerations are largely responsible for project 
design choices regarding the planning of research and training 
activities to entend beyond the DRSFR, for the rate at which 
farminq systems research a(:tivities can be expanded, for the 

level o- technical, assistance required, and for the appropriate 
level of funding. The three-component project described in 
summary'above is the result. 

The purpose of the project is to develop technologies for small
 

farmers based on clearly identified technological needs of small 
farmers-.;. In order I.:o do that the project seeks to strengthen the 
capaci.ty of the research organization to conduct farming systems 
research and tu develop effective linkages between researchers, 

ex tensi,o worker-s and farmers. Therefore, the immediate 
beneficiari es of the project will be the research and extension 
instittions and their personnel and rural populations included 
in LIh farming systems effort. In the long run the beneficiaries 
will be the farers and rural populations who would benefit from 

increased produc:tion and productivity. (See Annex B for details). 

'. WAc MMAculEtu ALALaib Y 

An essential requirement for the success of the FSR/E effort is
 
the bu.i lding of strong linkages between DRSPR and other research
 

i. nsti tut:i oils arid between the research and Rural Development 
Organizations (RDOs) and farmers Certain features of the Malian 
social sLructure present opportunities to facilitate these 
linkages while others serve as constraints. Both need to be 

considered in project design and implementation. 
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One of 
 these 
 features 
 an orientation
hierarchical 
is toward strongly
structures 
 with centralized patterns of authority.
Status 
 differences 
are generally 
clearly
seriously marked
in social relationships. and taken
 

village level and in 
This is the case both at the
the institutions that will
the implementation be involved
of this project. in
 

titles, number of 
Status markers include
subordinates, 
 educational 
levels, 
 residence,
and salaried employment.
 

An important 
 expression 
 of status and 
 power
information is control
on which decisions are based. 
of
 

Information
passe only in tends to
one direction. 
Persons of
role of transmitt .rs. Those in 
higher status play the
 

accept 
superior positions are unlikely to
information 
 from inferiors 
 or to
information pass down
they have. all the
Communication


individuals between equivalent
or 

side 

groups may be blocked by the reluctance of
to either
risk being placed in the inferior role
receiver. of information
Horizontal 
communication is 
further
in this type of inhibited because
hierarchical 
structure, one
is responsible to 
takes orders from and
one's superior, 
 and little incentive exists to
establish links among equals.
 

The 
 existence of a centralized authority structure means that
large number of individuals can a
be mobilized for 
a given effort
relatively quickly and efficiently.

higher For example, if those in
administrative levels of the
IER decide to 
make a
commitment full-scale
to the FSR approach, 
 then much
establishment of the researchwill 
be oriented 

high level 

in that direction. Similarly, if
decision a
is made in 
the RDOs to collaborate
FSR/E effort, in the
then this collaboration 
can be accomplished, be at
the directorate-l_vel 
 or at 
the field
level, level. At the 
 village
leaders are readily identifiable, and have the capacity to
mobilize cooperation and support from farmers.
 

Thus support 
for Lhis project 
from individuals in
authority positions 
of
should be enlisted from the outset.
mobilize opposition is 
Their ability to
likely to be as 
strong as 
their ability to
mobilize support.
 

The generally 
top-down flow

Malian of information characteristic
social structure has further of


implications for
effort. FSR/E the FSR/E
is based on information flowing from farmers
extension 
workers to
to researchers. 
 This
position of means that those in
information a
givers are 
 unlikely
position to accept
of information receivers. the
 
It also means that
the lower those
status positions in
farmers, enumerators, and extension
field agents -- might 
not be given enough information about
overall 
 goals and purposes oF 

the

particular FSR/E activities to
able to provide proper feed back. be


Appropriate
increasing mechanisms
their for
involvement 
 in the process will
found, need
In general, over-emphasis to be
 
on bottom-up 
information flow
can be expected 
to be sociclly disruptive
considerable and to meet with
resistance. 
 The design of 
FSR/E in
realistic Mali must be
in terms a
of the amount 
 of multi-directional
communication that 
can reasonably be achieved.
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F'SR/E also requires effective communication between commodity 
researchters and FSR researchers, and between researchers and 
extension agencies. However, the strong or entation toward top
down commfoni cat ion renders del icate communi cation between 
parallel i.nstitutions or groups, such as different divisions of 
IER or res-ar::h insti tL ions and RDOs. Mechanisms for promoting 
communicaion between, DRA and DRSPR or IER and OHV will have to 
be carefu.1 y and explicitl y worked out. 

2. .rt-icipatio ndMtivation 

The FSR/E approach is based on the active participation of both 
farmers and extension personnel. Participation, however, is a 
nebulous concept and may cover a range of activities, varying 
from the supply of labor, to playing a full partnership 
(decision-making) irole in the research effort. 

Motives -for participation and potential benefits to be derived 
vary bet:ween and within different social groups. All share the 
goal of increased agricultural producti on and farmer income 
level s, and stand to benefit from activities that will ensure an 
adequate diet: for Malian farmers and the urban population or 
enhan'l:? cash crop production. However, priorities and time
horizons are not. the same for all concerned. For example, farmers 
are ,alp: :o give higher priority to food crops than to cash crops 
and to prefer risk minimization over production maximization. 
They _,-- to be in short-term, practical resultslikl.y interested 

and il] be motivated to participate if they view the effort 
 as 
contributinj to the enhancement of their family's well--being. 
RDOs, on the other hand are concerned with their financial 
viabi]ity and thus give high priority to cash crops and 
produ t ion maximization. They too will be motivated to 
parti.:i., le insofar as short-term practical results relevant to 
these goa s are forthcoming. The research institutions not 
directly c:oncerned with their own economic viability, tend to 
cperaLe with a longer time horizon and less concern for practical 
resul ts. 

These divergent interests are not necessarily incompatible. FSR/E 
desigrn and i. mplementation, however, need to be built around all 
of Lhem Lo assure a distribution of benefits consistent with the 
FSR/E philosphy and the project goals. 

In Mali, RDO's are promoting farmers' associations for economic, 
social, and cultural development. The five year (1981-85) econo
mic and social development plan of Mali places considerable 
emphasis on the role of these organizations in the rural develop
ment procr.ss. In t-hej OHV (first phase of FSR/E expansion) there 
are W:hree types of farmer associations: "Ton Vi liageoi s", 
"GroLtpmcn L Vi ]. ageois" and "Groupement de Vulgarisation". The 
firs: two asso:iatio,ns are mainly credit and marketing coopera
tives a. so involved in 
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certain community development activities at
The third, the village level.
Groupement de Vulgarisation 
 (extension
consists committee),of farmers with similar croppingmeant systems.to facilitate These arewider coverage by extensiontacts aqentscan be made with groups rather than 
as con-

individualassociations farmers.can play Thea very importantFSR/E, such as 
role in several phases ofin the identification of productionand problems, constraintsassessing the potential ofidentifying proposal solutions,farmers for on-farm

about tests and providing feedon-farm test backresults. These associationsbute to the design could also contriof interventions requiringeffort. group consensusThe andFSR/E project will find ways of involvingassociations thesein relevant phases of FSR/E. 

C. Economic: AOna ysis 

1. Policy Co~nte,..t
 

Mali is one of 
 the poorest countriesdepends almost in the world and its economyentirely on agriculture.employs The agricultural85 percent sectorof the active population,all exports, accounts for nearlyand generates 40 percent of gross domestic product. 
During the Jasi: two years, the Governmentcertain changes of Mali has institutedaimed at improvingproducti vity the performanceof andboth private
sector. and public enterprisesThese reforms in therelate to restructuring of publicenterprises, liberalizationthe role of private of grain marketing, and increasingsector participation.grain marketing The liberalizationis expected of 
and to lead to higher farm gateto increase pricesfarmers' receptivity
techno] ogi es; and 

to and demand for newthese will help themproduction to increaseand their productivity. their
The role ofresearch agriculturalis to supply technologies which meet this demand. 

2. Economic I ppact of Agri mltural Research in mali 

The effectiveness of agricu]. ural research canthree ways: be measured(a) by in 
adopted by 

the rate at which the technologies developedare farmers; (b) by the gains whichusing farmers realizethese technologies; byand (c) by the netsociety as benefit whicha whole realizes from the utilization 
of these
technologies. 

Quantitative estimation of the impact of agricultural research inMali to 
 date 
 is difficult. 
 Statistics
investments in are poor both
research and on the
 on the value of benefits realized. 
Cotton production data, 
 however, 
are better
for foodcrops than those available
(as all fibre is exported throughand they indicate a single market),cotton researchimpact 

that has had a significanton both farm level output and on nationalrelease incomes.in 1975.,-76 Theof an improved cottondeveloped variety (b -160)in Mal i has led to sustained irncreasesthat in yieldstime. The design of sincethe Mali-Sud Development Project (1984
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1990) explicitly recognizes the benefits derived 
 from research

and has allocated about 13 percent of project funding (about $1
million/year) for research. Tle research program will consist ofvarietal improvement of cotton and the foodgrains with which 
cotton is rotated in cultivation patterns, and for
development of cost-effective input packages 

the 
(fertilizer,
 

pesticides, animal traction).
 

Assessments oI agricultural research outside of Mali support the
conclusions indicated by the cotton example in Mali. It is 
gener al] y agreed that agricultural research pays. Economic 
returns to agricultural research activities typically exceed 26pL. cent per year and frequently exceed 40 percent. Such highlevels have been widely used as powerful arguments for 
significantly greater investments in agricultural research in 
general . 

Examination of several possible scenarios for application ofhypothesized results from farming systems research/extension
activities in the Operation Haute Vallee and Operation Mils-Mopti
areas (in Annex C) indicates that there are good opportunities
doe real izing a technology-production benefit from this FSR/E
project over the niext 20 years. If all the costs of the FSR/Eproject in the OHV area (plus one-third of the DRSPR Headquarters
costs) were to be covered by the gains in production realizud
 
over a 20 period, for example, an annual increase 
 in yields ofonly two percent per year after year 5 on about 60 percent of the
land planted to sorghum, millet, and maize would be required. Inthe Operaiori Mils-Mopti region, a similar rate of yield increase 
on onJy 25 percert of the millet land after oroject year 7 wouldamply cover the costs of research there. Alternatively,proje. if oneMat, without new technologies, yield levels will
 
decline 
 at, say, a rate of one-half percent per year, then the 
costs of the project in the OHV area, for example, would be morethan amp].y compensated by the tolosses avoided were the project

result in the introduction of technologies 
which simply permitf:armersc to nai ntaini present yield levels. Other- scenarios 
exam ined .--whi ch a so are shown to generate a posit i ve net
benefi -. ass.rruie different kinds of adoption patterns (a one-ti me
adopti Ol of a Iigher -yielding seed variety, for example) and 

eff icient use of 

more
 
animal traction equipment to permit the same
 

number of wor Iers to 
cut] [ i vate larger areas of 1 and. 

While Le FSR/E project could be justified on these grounds
alone, it is also suggested in the economic 
 analysis that the
expanded use of the farming systems approach will generate a
benef .i t in the form of increased efficiency of research. Examples
from fiarnirrg systems research pr-ojects in the Sahel support the 
lik-<elihood of ;ich a benefit being realized in Mali as well.E, p anud DRSP'R ac Livify id expected to help to ensure that other 
re s.earch conducted r esponds to farmers 'real probl ems;will take butter account of farmers' risks; that itand that, through the
collab.rative research efforts with DRA, INRZFH, and DMA, willhelp to overcome the differences in on-station conditions and 
far mers' Field conditions. 
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In SUm, 

proposed 

the economic analysis Supports the potential returns to*
expenditures in agricultural research efforts in 
 Mali.
The project has the potential both to develop the recommendations
and ex:tension themes on new technologies which can makesystems more profitable and farming
productiveagricultural and toresearch system make themore cost-"effective by helpingfocuS on farmers' priority to 

concerns. 

D. FinancialAnaly sis 
The overall cost 
of 

in some detail 

the FSR/E project has already been described
above. The proposed funding 
 levels
detailed consideration of 
reflect
 

three principal issues:
 

1. future recurrent financing capability of the GRM;
 
2. appropriateness of the level of expenditures compared to
similar IER activities; and
 

3. appropriateness of 
the levels of expenditure compared to
the results expe-ted.
 

Overall, 
 the proposed level 
 of project funding 
 is about i8
percent higher than anticpated in the PID. The complete financial
analysis 
 in Annex 
PP estimated 

) contains a detailed table comparing PIDlevels of expenditure by major 
and 

itemscapital (technical assistance, in both the 
commodities) trainj rig, construction,and recurrent andbudgetsvehicle operation (Hal ian personnel costs,and maintenance, research supplies,research, Publications, cooperativeetc.). Thein greatest differencesthe recurrer)t budgets. are foundAs moremade, detailed calculationsit became appar-ent werethat Malian staff coststhan i n ti a.] 1y anticipated; that more 

would be higher
research supplies office and expandablewould required; and that themaintenanc:e, and rents, buildingutilities budget shouldIt is noted, however, be slightly increased.that costs projectedactivity for expansionto two new of DRSPRsites are in line with those
realized now beingin the DRSPR/Sikiasso activity. 
Many of the judgments made in both the financialanalysis with regard to 

and the economicthe reasonability of
of the proposed
project financing assume that the GRM will hold steady on 
level
 

course of policy thereforms already initiated.
assumed Specifically,that the it isGRM will: maintainaccordirg national budgetaryto terms control.aid out in thecontinue to IIIF Stand-By agreements;reduce overal] public employmenteffectivenless; and i ncreaseand sustain its1iberal ization r:fmar kets, recogni the foodgrai ning the importanc.e of producer priceto long--term in(:reases incentivesin food dupply. The implicationsreforms for of thesethe FSR/E project are several. 
First, TER r;ow rece eiws more than halfexternal aid, of its budget froma very small amount from internaland the balan:::e cash generations,from the national budget. While the national 
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budget contribution to IER has grown from year to year, much of 
the increase has gone to personnel costs for a growing staff. 
IER, as a government agency, has been under an obligation to 
recruit a share of each current year's graduates. This has had 
consequences both for the quality of the IER staff (increasing 
numbers2 of junior members) and for fact that the greastest part 
of available national budgetary resources has gone to pay staff 
sal ari es. 

Thus, as the GRM holds the line on overall budgets, it is likely 
that the IER will have to continue to depend on donors for
 
operating costs and for the training investments needed to
 
gradually upgrade their on-board staff.
 

It is the Mission's judgement, therefore, that IER cannot commit 
itself to financing non-salary recurrent expenditures or to the 
payment of additional employees. It is only over the long-term, 
as the national financial situation improves, and as the policy 
on restricting mandatory recruitment is vigorously implemented, 
that IER's ability will increase in this regard. 

One of the factors, of course, which is expected to improve the 
national income is the increased agricultural production arising 
in response to improved producer price incentiven. As is 
discussed in considerably greater length in the Project Paper for 
the Cereals Market Restructuring Project (a Section 206 project 
recently launched), it is USAID/Mali's view that such prices 
incentives are critically important to stimulating long-term 
agricultural growth. 

Finally, it is the premise of this FSR/E project that new 
technologies for production are also needed to stimulate 
agricultural growth. As the economic analysis points out, there 
is reason to believe that even modest rates of adoption of 
technologies developed and adapted to farmers' conditions through 
this projiect's activity will generate a stream of benefits. It is 
reasonable to expect., then, with the growth will be adequate to 
cover the recurrent conE obligations which the GRM and IER have 
agreed to assume over the course of the project life. 

E. titu!i 

The FSR/E project can be implemented successfully, and 

the design will support its capacity-building objective. 

DRSPR provides an appropriate organizational base for 

plac:ement of the project. 

The approach of phasing expansion into new regions
 
provides the opportunity to learn from the experience of early
 
project activities. 

. 1he project can provide adequate mechanisms and 
processes for involving commodity and disciplinary researchers as 
well as extension organizations. 
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* The training plan gan be implemented. However, it will
 
not provide staff for the program until 1988.
 

• To initiate project activities as scheduled with the

specified Malian 
 staff, it will be necessary to recruit
 
agricultural economists, sociologists, and livestock specialists

from other divisions of IER and the Ministry of Rural
 
Development. It will be 
 difficult to recruit M.S.-level
 
agricultural economists and siciologists/anthropologists because
there are currently very few in IER. Short term technical
 
assistance in these disciplines will be required to initiate
 
regional activities as scheduled. 

. Staff in DRSPR, DRA and the RDOs will also require

training in FSR methods and in team-building processes.
 

• The existing system of rewards and incentives must be
 
improved.
 

" A technical 
assistance contractor will be required to
 
manage procurement, and most of the construction, contracting,

and finances in order to keep the management burdens on the USAID
 
and IER to the minimum.
 

• The technical assistance contractor may require 
team
 
building work and specialized workshops prior to arrival 
 in
 
country.
 

F. Environmental Analysis 

The AID/Washington Africa Bureau environmental 
 officer
 
has granted a categorical exclusion 
 for research activities
 
relative to the environmental threshold decision and a 
 negative

declaration for the construction and the housing proposed in this 
project. A risk-benefit analysis will be required before
 
pesticides can be procured. The reason For this is that although
the FSR/E efforts will 
be carried out under carefully controlled

conditions, the potential user be the smallend will farmers. 

Even when pesticides are used or recommended, they
should be viewed only as a secondary pest management system. The 
primary pest management system should emphasize traditional
 
integrated methods such as cultural practices, resistant
varieties, and the preservation of naturally occuring agents. 
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IX. EVALUATION 	PLAN
 

plan for this project consists of a joint USAID-GRM
Evaluation 

of the
external evaluations during the 	lifereview and three 

proJect. 

A. USAID-GRM Joint Review 

USAID

In year 75,a joint review will be conducted by the GRM and 

with the following specific purposes: a) to assess the project 

progress under various activities, b) to recommend to the GRM and 

any, to be taker to improve project performanceUSrA ID steps, if 
location of theand implementation, c) to recommend specific 

Leam in the Fifth Region, d) to recommend whetherFSR/E project 
the F:5,R/E project S1noUld concentrate on one of both of the 

region (i.e., millet-livestock.f:armn sysLem prevailing in the 

farming systems or rice-livestock farming systems), and e) to 

assess the 1-rogress made in developing coordination and linkages 

between the organizations. 

D3. External Evaluations 

life of
Three external evaluations will be conducted during the 

7 and 10. These will be in-depththe pr-o.jec:t in years 4, 
In each case
evaluations conducted jointly by USAID and the GRM. 

an independent mult idiscipl inary evaluation team will be 

nominated by thecontra(-te d by LJSAID which will include members 

GRM. Iiese in-depth evalUations will focus not only on the 

s made in var ious project activities, problems and delaysprogre 
encountered in implementation, but also on achievements and 

progress made in the generation of farm level technology and its 
farmers. The first external evaluation inac:eptance by 

that proper data is being collected andparti.c:kt]l.ar- will 1) insure 
being maintained to permit measurement of proper - ,cords are 

assess the realistic nature of objectives and progrss, 2) 

whetherl Lhey can be acccrmplished within the time and resources
 

J.otted, and .) based on experience gained during the expansion 

of 	 FS%/E in the OHV Zone, suggest changes/mid-course corrections 
level of resources, coordinatingrelating to sta-ffing pattern, 


mechanisms, etc., needed dur-ing expansion into Fifth Region.
 

year 7 will assessThe s.,cond evaluat ion to be done in project 

the e--ntire ra-nge of project activities with reference to the 

progres made ?nd problems encountered in three key areas: 
technology, institutional linkagesdevelopment and acc:eptance of 

be given to the relationship
and training. Special attention 	will 

betwecern these 	 two divisions and remedial steps needed if any to 

link::ages between these two divisions.strenqthen the 

Th.e f i na1. evaluaLion among other things will examine the 

suAStairabi .ity of- the expanded FSR/E efforts, their impact on 

agricultural production and rural incomes in the project area and 

need for onti fui ig donor support. 
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Each of the three evaluation teams will include five external
 
evaluators (agronomist, ag. economist, rural sociologist/
 
anthropologist, extension/organization specialist and financial
 
management specialist) and two GRM nominees from outside the IER
 
(agronomist and sociologist). Due to the interdisciplinary nature
 
of the project and logistical and scheduling problems involved,
 
it is suggested that the evaluation team will be limited to a
 
maximum of 7 persons. However, a couple of months immediately
 
preceding the evaluation USAID and GRM might contract locally
 
with specialized agencies or persons to develop special reports
 
on specific project activities (e.g. , data processing and
 
analysis, animal traction interventions, livestock interventions,
 
agro-forestry, etc.). These reports will feed into the
 
evaluation. 

It is expected that each specialist will require about six 
weeks, including document study, interviews, field visits and 
write-up time. The budget for each evaluation includes a total of 
8 person months of expatriate evaluators, 3 person months of 
Malian evaluators and 6 person months of special studies, in
country transportation, translation, and interpretor, and 
secretarial services. The total cost of each evaluation is esti
mated to be $160,000. 
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ATTACHMENT I
 

DRAFT_ PRO _EI_AUTHORzIT ION 

Name of Country/Entity: Mali 

Name of Project : Farming Systems Research and Extension 

Number of Project : 688-0232 

1. Pursuant to Section 201 of the Foreign Assistance Act of 1961, 
as amended, I hereby authorize the Farming Systems Research and
 
Extension Project for the Government of the Republic of Mali,
 
involving planned obligations of not to exceed $19,100,000 
(nineteen million one hundred thousand United States Dollars) in 
grant funds over a ten year period from date of authorization, 
subject to the availability of funds in accordance with the AID 
OYB allotmert process, to help in financing foreign exchange and 
local currency costs or the project. The planned life of the 
project is ten years from the date of initial obligation. 

2. The purpose of the Project will be to provide instituttional 
support to the Institute of Rural Economy (IER), Mali to expand 
and increase the effectiveness of its farming systems research 
program to develop agricultural technologies which will be 
relevant to farmers needs and circumstances and to promote the 
effective transfer of such technology. 

To accomplish the purpose, there will be three main components in 
the Project: (1) Expansion of farming systems research/extension 
into two zones; (2) Improvement of research-extension-farmer 
linkages; and (3) Training and Staff development to strengthen 
the capacity of the national agricultural research, extension and 
training institutions in Mali to conduct farming system research. 

The project activities will begin with the transfer of the DRSPR 
headquarters to Bamako from its present location in Sikasso (380 
km from Bamako). This will greatly contribute to improved coordi
nation and enhanced linkages with the agricultural research and 
development system. The project will also select and send 19 
Malian researchers for tiog-term post graduate training. These 
researchers upon their :-urn will eventually replace the techni
cal assistance personl.:-i The project will establish a DRSPR 
research unit in the Haute Val]ee Zone (Region II). After four or 
•five years, the project will establish a second farming system 
research unit in the Fifth Region. This is another populous and 
important food producing zone in Mali. 

The project may also provide financial support to the existing 
FSR unit in Sikasso (Region II) if other donors currently 
supporting that unit do not continue their assistance. 
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3. 	 The Project will provide funds for technical assistance,
 
training 7 construction, commcdities and for operating cost
 
support to GRM agencies to enhance their capacity for conducting
 
farming system research and extension. 

4. The Project Agreement which will be negotiated and executed by 
the officers to whom such authority is delegated in accordance 
with AID Regulations and Delegations of Authority shall be 
subject to the following essential terms and covenants and major 
conditions, together with such other terms and conditions as AID 
may deem appropriate. 

5. Source and Origin of Commodities1 Nationalit_ of Services 

Commodities financed by AID under this project shall have their
 
source and origin in Mali or in the United States except as AID
 
may otherwise agree in writing. Except for ocean shipping, the
 
suppliers of commodities or services shall have Mali or the
 
United States as their place of nationality, except as AID may
 
otherwise agree in writing. 

Ocean shipping financed by AID under this project shall, except 
as AID may otherwise agree in writing, be financed only on flag 
vessels of the United States. 

6. Conditions Precedent and Covenants 

In addition to the standard provisions of the project agreement 
between the Governments of Mali and United States, the Malian 
Government will be asked to furnish, in a form and substance 
which satisfies USAID regulations and before any disbursements of 
funds or the issuance of any committment documents, evidence 
that: 

a) 	 a qualified project director has been officially named
 
and her/his responsibility and authority defined;
 

b) 	 other civil service personnel as identified in the
 
project description have been officially assigned to the
 
project;
 

c) 	 special bank accounts to be used exclusively for USAID
provided funds have been established.
 

In addition, the Government of Mali will be asked to covenant the
 
following:
 

a) 	 a financial management and accounting system which
 
satisfies USAID regulations will be established;
 

b) 	 an inventory, control and a use/maintenance system will
 
be established for all USAID-financed project equipment;
 

c) 	 a private sector firm(s) will execute all project
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construction unless otherwise jointly agreed by the GRM
 
and USAID;
 

d) 	 assure proper maintenance of all infrastructural
 
facilities financed by project funds.
 

e) 	 establish an adequate system of personnel evaluation
 
to serve as a basis for a system of allowances and
 
incentives.
 

6. Waivers
 

The 	following waivers to AID regulations are hereby approved:
 

A source/origin waiver for the procurement of passenger
 

vehicles, pickup trucks, motorbike, mobylettes and spare parts
 
from AID geographic code 935 (approximate amount $604,000).
 

In connection with the waiver granted above, I certify that
 
special circumstances exist which justify waiving the requirement
 
set forth in Section 636 (i) of the Foreign Assistance Act of 
1961 that all motor vehicles purchased with AID funds be 
manufactured in the U.S. 

Signature:
 

M. M. Edelman
 
Assistant Administrator,
 
Bureau for Africa
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B3AL REE3 NDETESOSUBJECl FARO INGSTES C 

PPOJEc.7 (698-0230; PID ECPP RESULTS 

I. str)r-RY - 41* EXECUTIVE COMMITTEE Pr)JECT REVI E 

EcPR, FOP THE SUBJECT PROJECT flOCUMENT UAS HELD ON4JU1LY 
1 1, 19E3 AtlD CHAIRED BY DAA/AFR, JAY JOHNSON. THE 

IN THEDOCUMENT AND ACCOMPANYING GUI DANCE AS PROVIDED 
ISSUES P.PER iERE REVIEED AND APPROVED. SINCE ITPDl 

THE PROJECT PAPER DESIGN !JIILL INCREASEIS EXPECTED THAT 
FUNDING BEYOND THAT PRESENTED IN THETHE LIFE-OF-PROjECT 


PID, THE PP uILL B3E RF.VIE''ED FOR AUTHORIZATION IN AID/il.
 

2. FOLLO',ING PARAGRAPHS SUrHrARI ZE ECPR DISCUSSION AND -
RESOLTION OF ISSUES, AS DESCRIBED IN ISSUES PAPER.% 

ISSUE - BASED ON THE GUIDANCE FOR INCREASING THEA. 
SIZE OF THE TECHNICAL ASSISTANCE COMPONENT
 
BELO;, THE LOP FUNDING LEVEL EIRLL
INCREAE 1Y AN S YET
 

UODETERINED Ar- U I D I
 

'.,'ASDISCUSSION - THE COCITTEE FELT THAT THE 31DET 
mtIEPJATI8 E IN CERTAIN RESPECTS, AND THAT THE INCREASED
 

TECHNICAL ASSISTANCE IAS JUTIFI ED. HEOCE, IT TE4AS
 

AGREED THAT THE LOP FUNDING LEVEL OULD LIKELY RISE 
IAS FELTSIGNIFICANTLY DURING THE PP DESIGN . IT 


INAPPROPRIATE TO PLACE A CEILING ON THE LOP FUNDING
 

LEVEL BEFORE THE DESIGN TEAM IS COMPLETJ. THE MISSION.,
 
TO A LESSER
MWEVER, RESERVES THE RIGHT TO DESIGN DO'.4N 


POST IF THAT Is MORE APPROPRIATE.
 

OF D.A. 140 PEVISEDB. ISSUE - UTILIZATION 

DISCUSSION- AS-A 	 RESULT OF ISSUE A AND THE.. 
OF FARMING SYSTEMS RESEARCH, IT V'ASCONTROVERSIAL NATURE 


DECIDED TO BRING THE PROJECT PAPER BACK TO AID/i' FOR
 
REV I Ev.
 

C. 	ISSUE - USE OF A PRIVATE FIRM FOR THE PP DESIGN AND
 
ASSISTANCE MODE O ANITHUNIVERSITY.
THE COLLABORATIVE 


PLANNING TO USE A PRIVATEDISCUSSION - THE MI9SIODN IS 
FIRM THRONGH UNIVERSITY OF FLO9ID.A* COOPERATIVE
 

'.;TH THE FARMING SYSTEPS SUPPORT PROJECT
AGREEMENT 
FSSP; T0 PROVIDE THE DESIGN TEA FOR THE SIUDJECT 

USIG A PRIVRATE FIRMPROJECTI. OBJECTIONS VERE RAISED TO 


FOR THE DESIGN OF FARMING SYSTEMS RESEARCH PROJECTS,
 

SINCE IT IS ANTICIPATED THAT THE IMPLEMENTING PARTIES
 

ILL BE EITHER UNIVERSITIE OF? ORGANIZATIONS CLOSELY
 
TEEISION HAS BEEN ADVISED TO
TIED TOPRNIVERSITI ES. 


DEPEND ON FLORIDA-S FARt'lIJG SY!7TEMS).dPOWI-PROJECT FOP
 
THE DESIGN TEAr ACSISTANCP, "HETHER T BE DIRECTLY
 
THO01IGH THE UNIVRSITIES OR THROUGH THE MEMORANDU! OF
 
,NOEPSTAI ic I]T PRIVATE PIATr.
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Is;SION Is
 
0F p OCIIREl"r07 PLAN - 1HE 

4. GOr:IL-TF.:ESS 	 FOREEIT PLANPHOCUR , 
.. C. To PP.,PAHE A ET A] LED 

.	 
ALL WAIVERS, A !WECIFIC LIST OF 

INCLLDINGT.HE P?, 	 THEREOF , ANDFOR PROCUREMENTS AND TImiET A-LECO-OII'I 71 FOR PROCUREMENT.
OF 1HO If RESPONSIBLE

AR lNDICAIOR 

AND HER3ICIDE
ALL PESTICIDETHATIf , REvI.'IDEDTHE I' OfSlot. 	 TO AID / FOR APPROVAL. I V 

ACTIO ;S MUS;T COr;EPDOCUREMENT 	 IUSTFOR VEHICLESAIVERTHE SOURCE. ORIGINADDITIO', 	 SINCE 1T EUCEEDS 
!WA- H IIGTON FOR APPROVAL,

O;1-.BACy TO 
VOLS 59, 23' 

- THE COIIDITIOtIALUAIVERIrAjIO'IALITYB. CONDITIONAL 	 THE LAGUAGEs5! B LE pPDVIDEDIS PERI'I,AIVER 	 FOR EACH:IATIONALI1Y 	 ADVERTISIOiGpROCESS OF 
ALLO',S FOR THE FOR14AL 

THE U.S. SINCE IT IS EYPECTED
 
c.3N0STRUCTION ACTION IN 

It) BIDDINGAT EN5
THEONBECOMEI EFFECTIVEW.AIVEPIOULDI.LLBE INTERESTEDSUCH NO)OPY,U.S.THEFIRMSTHAT 

THIS IS INTENDED AS


PERIOD.FOP.MAL ADVERTISINGOF EACH 	 A MEARNS OF 
-	 RATHER

A I 1 SAVI NG MECHANISM, THAN
ME

U.S. FIRMS.CIRCUMVENTING 


- THE I0-YEAR 
 PERIOD FOR THE 
PROJECTC. LENGTH OF 	 MOTGASE INVOLVEDTHEAS DISCUSSED.PROPOSED PROJECT 	 AS WAS THEWAS DISCUSSED,OF THIS SCOPEIN A PROJECT 	 3 ALLOWS FORHANDBOOKOF BENCHMARKS.NEED FOR SOME TYPE 	 OF THE LONG-TER,9MIN RECOGNITIONAUTHORIZATIONS 


TO ACCOMPLISH 

13-YEAR 

THE PURPOSES OF SOME
cOMMITMENT REQUIRED 

DOCUMENTS rIlPHASIZE
AID PRO 1ECTS A'ID AND" AFRICA BUREAU 

SECTOR OF LONG-TERr AID
THE NEED IN THE AGPICULTURE 


TO SUPPORTING AND STRENGTHENING AGRICULTURAL

COMMITMENT 
RESEARCH INSTITUTIONS. 

RESEARCH ACTIVITIES -OF PID TO OTHERD. RELATIONSHIP OFCOMPATIBILITY
THE PID PLACES MUCH. EMPHASIS ON THE 

BOTH
WITH OTHER RESEARCH PROJECTS IN MALI,

THIS PROJECT 

ICRISAT AND OMVS AGRICULTURALON-GOING AND PLANNED 
RESEARCH II,. THESE ACTIVITIES ARE VIE,.ED AS 

THE SUBJECT PROJECT.TOcOMPLEMENTARY 

FOR THE SUBJECT
E. 	 THE ISSUE OF PRODUCTION BENCHMARKS 

CONCLUDED "THAT- -.. I 
PROJECT-.AS DISC.USSED.- - WHILE- -IT- WAS 

MEASURES OF THE RESULTS OF 
PRODUCTION BENCHMARKS, BEYOND 

MAY NOT BE FEASIBLE FOR RESEARCH
SPECIFIC FIELD TRIAL', 

PROJECT REOUIRES SOME TYPE
PROJECTS, EVALUATION OF THE 

HICH TO MEASURE PROJECTOF CRITERIA AGAINST 
TEAM WILL INCLUDE ANTHE PP DESIGNEFFECTIVENESS. OF ACTIVITYEXPERT WHOSE SCOPEANTHROPOLOGIST/FSR

DESIGN OF THE LONG-TERM EVALUATION COMPONENT OF
INCLUDES 

PRODUCTION BENCHMARYS.THE PROJECT, INCLUDING 

FOR THE MISSIONOF RETURN - GUIDANCEF. INTERNAL RATE 

FORMAT FOR ECONOMIC ANALYSIS IS
ON THE RECOMMENDED 

A STAFF PAPER FROM AFR/TR/ARD,IN THE FORM OFPROVIDE;D 
BY ADO, EHRICH.BEING HANDCARRIED 

LINyAGES - THE COMMITTEE STRESSED THE
G. INSTITUTIONAL 

DESIGN TEAM S ANALYSIS OF THE
IMPORTANCE OF THE PP 

CLEARLYANALYSIS SHOULDINSTITUTIONAL LINKAGES. THE 
THE IER, AND HOW THE 

DELI NEATE 11o THE PROJECT FITS INTO 
WILL BE ESTABLISHED WITH

LINES OF COMU;ICATION 
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: ):I C).'" L ,: .. ) I ' :: 'hY;:l; l"rq l 1 - ' I Fik .A l .Y' ' l hlL Y 
FICOLLY,"P Kry L ,?LV I'I'P.€HC'I'L,) £;"P'k ' THE

L ItyrGLS hLTUECL CROP-, FOn Efl7r?"1' LI VE.,O ): , AN D OTU.ER
hiLS::AR1CH P;AOJECTS,*ETC. Ki'-- THOROIDGHLY. IT Il' 
ADIIITL'DLY t DIFFICULT TA!;;:, BUT THE SlICCESF OF THE
l:Al11INFG SYSTErS APPROACH DIEIPErJfl ON THE CLOS.
COORDINATIO'N OF THE A3IICULTU.R AND /I3HICULTUIRAL 
R'FEAI'C1C JN!UL;UTIONS.
 

H. IRAIIIING COSTS - THE TRAI'I!JG COSTS FOR THE PHD.S
,.LqE FLI TO BE SOr.EIHAT UNDERESTIMATED, AND THE MISSION 
is INSTRUCTED TO REVIEu THE COSTING AND PROVI.DE MORE
 
DETAIL IN THE TRAINING BUDGET.
 

1. T.A. TEAM COMPOSITION - THE TECHNICAL ASSISTANCE 
COtPOSTIOI SHOULD BE STUDIED MORE CLOSELY TO 
CONSIDER
 
THE POSSIBILITY OF 
ADDING AN EXTENSION SPECIALIST AND
 
FORESTER. INO
 

DDITION, 
IT t!AS FELT THAT THE

RESPO.JSIBILITIES OF TEAM LEADER SHOULD BE BORtNE BY A

PUBLIC ADMI!JSTRATION SPECIALIST OR PERHAPS ;IMPLY AN 
ADMI NISTRATION/

LOGISTICS PERSON. THE ANTHROPOLOGIST SHOULD HAVE
 
COMMUNITY DEVELOPMENT SYILLS 
 AS A MAJOR. AREA OFEXPERTISE FOR DEALING 
1I.TH THE FARMER ASSOCIATIONS. THE

MISSION IS INSTRUCTED TO CONSIDER THESE ADDITIONS. 

. ENVIRONMENTAL CONCERNS - THE BUREAU ENVIRONMENTAL
 
OFFICER HAD THE FOLLOWING GUIDANCE WITH RESPECT TO 
THE
 
ENVIRONMENTAL THRESHOLD DECISION
 

-- I. A CATEIORICAL EXCLUSION IS GRANTED FOR RESEARCH
 
ACTIVITIES;
 

--2. A NEGATIVE DETERMINATION IS GRANTED FOR
 
CONSTRUCTION AND HOUSING ACTIVITIEs;r
 

--3. A RISy,/BENEFIT ANALYSIS IS REOUIRED BEFORE
 
PESTICIDES CAN BE PROCURED. 
AFR/TR, S&T/AGR, AND

MISSION ARE ARRANGING 
TO INCLUDE AN IPM SPECIALIST ON
 
THE PP DESIGN TEAM.
 

K. INCENTIVE ALLOWANCES - IT IS A.I.D. PRACTICE, AS

AGREED UPON BY THE SMDC, NOT TO PAY SALARY SUPPLEMENTS

OR INDEMNITIES UNLESS SUCH PAY.IENTS ARE THE APPROVED
 
PRACTICE OF THE HOST GOVERNMENT AND AN AGREEMENT FOR
 
THIS PURPOSE EXISTS BETWEEN THE MISSION AND THE HOST
 
GOVERNMENT.
 

L. RECURRENT COSTS - AS IN MOST MALIAN PROJECTS, THE
 
ISSUE OF RECURRENT COSTS-FASRAISED.- WHILE -THE F-SR PID.

ADDRESSES THIS ISSUE, CITING THE AID POLICY PAPER ON
 
SUBSIDIES, THE COMMITTEE FEELS THE TREATMENT OF

RECURRENT COSTS IS INSUFFICIENT. THE PID PROPOSES TO
 
SUPPORT THE IER WTH A CONSTANT RATE OF OPERATING COSTS
 
OVER THE LOP. THE COMMITTEE RECOMMENDS THE PP DESIGN
 
TEAM 'IDENTIFY A MEANS FOR THE GRM TO 
DEMONSTRATE THEIR
 
INTEREST IN THE PROJE"T BY ABSORBING A GREATER SHARE OF
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Elt F LCT TIIIS c . 71 .HAft INGTO SIGNING THE PROJECT AGREEr.ENT.DIlPIWIJ THE PIr) IECT PAPEKI DESIG;G:. PROCES , THE MISSIOnl ANDVLOlE 

rOPI!93 w.IT THE PECUk'RFNT COST ISS'E. 

' ,iLL rLTElI,tl IVE 7 ,11E-PHP ;ED PLANS FOR 

D,,11113 THE ECPR, IT "AS S1J3GE!;iED THAT THE DESIGN TEAN: 
IJVZ.'TIGAiE !AYS OF SHiHING THE COSTS FRO' pN EARLIER1,)INT IN THE PROJECT. IT IA5 ALSO SUGGESTED THAT THEnAOTE RECURRENT COSTS UNnIiOTE POLICY PAPER BE CI.,LTEDTO ASSURE THAT THE FOUR CONDITIONS UNDER IIHICH RECURREll'COST FUNDING IS ,USTIFIABLE ARE SATISFIED IN THE CASE OFTHIS PPiJJEcT. AID/1.J FEELS THE RECURRENT COSTS I.SSUESHOULD BE DEALT U..ITH FROM THE BEGINNING, RATHER THAN 

DELAYINS THE INEVITABLE. 

N:. PPOIECT MANAGEMENT - BECAIISE OF THE CQ!MPLEXITY OFTHE PRO.%ECT, THE COIAMITTEE RECOMMENDS THE ADDITION OF.XME FORM OF IMPROVED MANIEMEJT, BEYOND THE TECHNICALASSISTAN)CE MENTIONED IN THE PID. THE MISSION WILLr.ONSIDER AN ADDITIONAL ADMINISTRATION/LOGISTICIAN
POSITION AS MENTIONED IN PARA I, ABOVE. 
'. RISY TO FARMERS OF ON-FARM TRIALS - IN ADDITION TOTHE GUIDELINES PROVIDED IN HANDBOOy 3, THE SOCIAL.MUNDNESS ANALYSIS OF THE PP SHOULD PROVIDE MEASURES TOMINIMIZE RISKS TO FARMERS FOR PARTICIPATING IN ON-FARMFIELD TRIALS. ONE SUCH MECHANISM IS THE INCLUSION OF ANINSURANCE SCHEME TO PROVIDE PROTECTION AGAINSTUNFORESEEABLE CROP OR INCOME LOSSES FOR PARTICIPATINGFARMERS. THERE APPEARS TO BE A PROVISION FOR SOME TYPEOF FARMER PROTECTION IN THE PROPOSED BUDGET - DOLS030 FOR FIELD TRIALS AND DOLS 302,000 FOR FOOD CROPRESEARCH. HOWEVER, THE EXACT PURPOSE OF THESE BUDGETITEMS IS NOT C-EARLY SPELLED OUT IN THE PID. - THEPROJECT COMMITTEE, THEREFORE, REQUESTS THAT THE PP MOREEXPLICITLY IDENTIFY MECHANISMS AND SUPPORTING BUDGETITEMS TO PROVIDE PROTECTION FOR FARMERS PARTICIPATING IN

FARMER TRIALS. SHUITZ 
BT
 

II 
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Attachment 3 

'.~~ ~ A 

LL Dr, L'L..h 'LIi Wj]1 JlkL 

~ r nsieu. le Direr-.'eur dv I ULE5AID 

S/c' du Ministre des Affaircs~ Etrai?~. 

Cbop~ration Interna~tionale 

- IZ.ULCU3fl -

MILIt:J pyr,je. -tyl~tbme dr, produtntic'n 
ru 1vteiuri~a~1c 

/ '.,"onbieur le Directeur, 

Me ref6rzint doCLIment prr'ojet ci-de~su5au de cil.6 ern ob,,E 
et eyant fait l'objet de n~gor -at-lons frtictueuses l~e I' ardi 19 iwi -
'1984 entre his repr~sentants du gouvernement du Mali Et CeLIX Ch. \J-CIE 
Agence, j'ai 1'hanneur de vcous demander de bien \,oulojr prLendi-e 1es 
dispositions n~ce;aires aupris du gou\,enmment du' votre pays en vuu 
du financenerit dudit pru-'et. 

Je profite do l'occa'sion pour VDUS confimrer toute 3 irnpon
tance que le gouvernemF~nt du ME-i Ottache L l'abOuuiSSE-Ient dfu ce 
P1r0jet. 

En vjous fMIicitant pour la qualit,6 dte 1qjita~ecu Vozr-: 
Agence ne cue!-,e r!' appor'ter 
[Ifilot-> pJUM p) urIItJVDIo'r n 
1hiaI.:Wri *JE VOW!~, pi.d'cijr('Lu 
coriAri6ratiuri dl -,tinng~./

izi Dtpitt'nent de I'A[Triculture dninn: 
W-we-l~opr) urnt. f ai~nunif-r,;:x (Iii nu[ndr' Ijuri.1 

Muu ir.ur' It Piru.Luuir, 1 I,.I'i1Ar 
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-------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

---------------------------------- ----------

- LONG-TERM TRAINING PLAN 
- FY: 1985-1994 PROJECT YEAR: 1-10 ATTACHMENT 4
 

OR6 lrg Level 85 86 B7 88 
 B9 90 91 92 
 93 94"

and Slot 1 2 3 4 
 5 6 7 
 B 9
 

DRSPR MS SMD-I (a) x
 
SO11-2
 

DRSPR MS I Lf-USr UST ST x.
 
"S 2 LT-USI UST UST x
 
MS 3 LT-UST UST UST x
 
H1 4 LT-UST UST UST x
 
1s 5 
 LI.S1 UST USIx
 
MS 	 6 
 LI-US? UST UST x

MS 	 7 
 L1-USI USt US? 

DRA 	 hS 8 LT-UST UST UST
 
MS 9 LT-UST UST UST X
 

IPR 	 MS 10 LT-UST UST UST K 

rA 	 MS It LT-UST USt UST x
 
MS 12 LI-Usr UST liSt
 
1S 13 Lr-UST USJ Us(
 

VRSPR Ph.li I 
 LT-UST UST UST UST x
Ph.D 	 2 LT-UST UST UST UST x

Ph.D 3 
 LT-US? UST UST UST K 

DRA 	 Ph.D 4 LT-US? US UST US? x
 
Ph.D 5 
 LT-UST UST UST UST K, 

IPP 	 Ph.b 6 LTI-US? UST UST UST x
 

Total PM:
 
-tano frg. (PM) 24 I8 30 24 18
 
US Trq (PM) 24 56 114 
 120 138 96 60 
 24
 

............. 
 ......... _...,..........------------------------------------
I 

Lf = Language training
 
UST = U.S. Training, Long-term
 
hi = Duration 316months
 

1,months language traininq: 40 hours per week at 4,000 MF/hr z $5,000 or 835 per month 
; months U.S. traininq at $51,uo or 1,700 per month 

Fh,D Duration 48 months 
o months language training: 40 hours per week at 4,000 MF/hr = $5,000 or 835 per month
 
4,months U.S. traininq at $1,700 per month
 

rar of return of trainee: making allowance for slippage of time, 
 trainee isexpected to return during the second 
half of year,

(a)= USAIDOMali has assigned 2 long-term slots under Sahel Manpower Development Program for training infarming systems

research. Training under this program will begin even 
before the training under FSRIE project.
=
(b)June departure are anticipated to enable the candidate to take a 
few courses during summer session, get acquainted

with the systems and adjust to the climate. Language training isexpected to begin 6-8 months before the ETD.
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ATTACHMENT 5
 
FSR PROJECT PAITERNSTAFF IN-Ii 

I 

I IERI 

1 DIRECTOR 1
TA TEAM I. -----------------------

-


'-
-' '--- --- '--


Research Management Advisor/COP .................
 

(6years) IASST. DIRECTOR' ------------- ISUPPORT STAFF 1
 

Financial Management GRM F Project
 

Specialist, (6years) ................ ................................
 

1STATISTICIAN F I i
 
Data processing ---------------- Accountant I Adm. Assistant
 
Specialist (6years) 	 Typist IProcurement Ass:
 

Driver I Accountant
 
Guard IStorekeeper
 

I Secretary 
i 	 I Data Analyst 

2 Drivers 
IGuard,l Planton: 

Field Unit -Region V 	 F I Field Unit - Region II
 
--------------	 ---- . --- --

--F 	 #DIRECTOR ------------------- I DIRECTOR ----	 ----------

.. . .. . . ..I. . . .. .. . . .. . . .. . . .. . .I I .. . . . . . . . ..	 . . . . . . . . .I 

11----------11i--------------- i 

--------- I --------------

11GRM Research Staff : ITATeam Advisors (4years):! 1IGRM Research Staff F FTA Team (6years)f
 
----------- .. . . .I . -------------.	 . . . .. i I -... i--------------... ... . . II ---------------	 .... .... .... 

Agronomist i Agronomist F Agronomist i Ag. Specialist 
* Livestock Spec. - ---------------- Aq. Economist i Livestock Spec. ----------------- Sac. Scientist 
Socioloqist Support Staff 1 Sociologist FSupport Staff F 
1 ------------------ Ag. Economist -----------------Ag. Economist i 


---RM - Project---- 6R. ----------.Project---

2 Technicians 2 Data Analysts F 	 2 Technicians IData Analyst
 
8 Monitors IAccountant F Monitors IAccountant
 
IAccountant I Typist F ISecretary
 
I Typist IStorekeeper i 3 Drivers
 

i I Guard 	 3 Drivers F * IGuard 
IPlanton, I Guard 

-----------------------------------------	 I i i .----------------------------

f One of the four GR Staff will administer the unit inRegion v. InRegion 11the field unit will be located within the DRSP 
HO. DRSPR Director will administer the unit.
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1he following 
:arget timi.ngs for implementatiorn actions wi.l, have
to be 
 met if the projec: objectives have to be achieved 
within
the allocated time frame. Implementation schedule is 
 based
major acti on.: Technic:al 	
on 

Assi stance, Training, Construction,

P-rocurement, Expansion into Region 2 and 5, 
 Evaluation, and GRM
r-ec-ru~itlment.
 

fo'r":ar/I0.ar ter" 
 Act ion 	 Responsi bi l i t.y 

F.Y : 198'4 

4thL Quarter 	 PP submitted to (AD/W AID/Mali 

PP reviewed, approved AID/W 

Requ..st. for expressi n AID/W 
of I nterest IsOsued AID/Mal i 

t'"o lC')
101.I . 1t' hCWi 7 K':,7 A II)/W 

F::Y 198,5: 

:si: (uarter Project Agreement sigred 
 AID/Mali-GR11
 

iwo S(enior BRII researchers 
visit 1I-SR si tes in two 
(TO : r i es 

Recruitment initiated for 
Fi nanc..ial Managemen: PGC 
and tor construct i on coor
di na-tor AID/Mal i 

G I1'Irocri..r' t'mert ini t.tatedfor" IHu..li on 2 teah:m 
 G.RIM
 

URNi iii j.ftes AI) of transf er 
of I)IF IDPeadqa'.rt"I:ersl t:o 
Bamka kin RI 

,A.nd Quarter CPs to incitiate disbulrse
merts satisfied ORN 

Preparations to move ORSPR 
tnri amk[o becin: L.-oc..:attion 
and search of office space GRM-AID/Miia. 

FM :eam beqins work.	 AID/Mall
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Construrtion 
begins work 

coordinator 
AID/Mali 

PI/T 
tor 

issued f.or TA contrac-
AII)/Mal i 

DRSPR moves 
to Bamako 

headquarters 
GRM 

ALE Form requested for 
developing construction 
plans for DRSPR Head
quarters GRM, 

FM systems set 
positioned 

up and 
AID 

USAID)roject 
set up 

committee 
AID 

Selection of site for 
DRSPR Headquarters 
completed GRM 

Recruitment oF research 
staff. (per schedule) 
completed: 8 MA, 2 ISAI 
2 I.O, 1 Stat., I Socio-
logi st GRm 

I ISO and 1 ITA depart for 
SI training at 1I.A/ICRISAT AID/DRSPR 

Commod i t i es or deer ed: 
vehic-les .for DRSPF 

headquarters, vehicles 
foi' Regiorn I I. i-ifflice 
equipment, field equip
menIt AID/Mali 

3rd (uarter Construction plans 
DRSPR HO .finalized 

for 
GRM-AID/Mali 

Lonci-t.erm Training: 4 can
didates begin Eng].ish 
language training (Ist 
Batch) IER/IPR/CCA 

Projec:t task force set up IER.AID 

TA contractor se]ec:ti,on 
process begins; site visits 

to Li.S. inst itut ions 
AID/Ma.i:@RM 
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4th Quarter 


FY 1986
 

1st Quarter 


* On-Farm Research 

Local hire project staff
 

hired 


GRM-OHV FSRE team in place 


Plans for Acquisition of 
reference books and
 
journals begin 


T.A. 	contractor selected,
 
approved by GRM, contract
 
signed 


Constructi.n bids adver
tised, contractor selected
 
and construction begins 


Two short-term consultants 
arrive to assist in OFR 
Planning 

OFR* Planning begins
 
- Arrangements with OHV
 
- Training of research
 

and ex't. staff
 
- secondary data review
 
- planning reconnaissance
 

surveys 


T.A. 	placement arrangements
 
in process 


Four long-term trainees
 
depart (Ist Batch) 


Action on research journal
 
initiated 


OFR Planning continues 

Housing for rA team
 
acquired 


TA team arrives, installs,
 
begins work 


Language training begins
 
for 3 long-term trainees
 
(2nd batch) 
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AID/Mali
 

IER/DRSPR
 

GRM
 

AID/W-GRM-AID/M
 

GRM-AID/Mali
 

AID/Mali
 

DRSPR/ST-TA
 

AID/Mali
 

AID/Mali
 

IER
 

DRSPR/STTA
 

FM team/
 
USAID-Mali
 

USAID/Mali
 

GRM/IER/CAA
 



OFR Constraints Analysis
 
begins DRSPR/TA Team
 

2nd Quarter Construction Koporo station
 
Archetectural plans complet
ed 


OFR Constraints analysis
 
(continues) 


Extension - Research Seminar
 
to sensitize research and
 
extension agencies to FSRE
 
approach 


3rd Quarter 2 ORM Senior research per
sonnel depart for FSRE/E
 
observation tours 


Koporo station construc
tion bids advertised
 
Contractor selected and
 
construction begins 


OFR: Constraint analysis
 
continues 


OFT based on shelf
technologies 


4th Quarter OFR: Constraint analysis/
 
surveys continue. OFT in
 
Progress 


FY 1987
 

1st Quarter Recruitment: GRM recruits
 
2 ISA's and 1 ITA 


Training: Language training
 
of 5 trainees begins (3rd
 
batch)
 
Short-term training of 2 
(ISA, ITA) begins 

2nd Quarter Construction: DRSPR HU
 
Region II offices completed
 
DRSPR moves into new build
ing 


OFR: First round of cons
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A&E Firm, IER
 
TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

A&E Firm
 
GRM/USAID
 

DRSPR
 

TA Team
 

DRSPR/TA Team
 

IER
 

DRSPR/TA Team
 

DRSPR/TA Team
 



traint analysis completed 
and OFT results analysed DRSPR/TA Team
 

Long-.term research plann
ing begins DRSPR/TA Team
 

Extensions: Research work
shop organised to exchan
ge results, of previous 
years DRSPR/TA Team
 

3rd Quarter Joint review of Project
 
Progress by GRM/USAID
 
and decision of Froject 
location etc. in Region V ORM/AID-Mali
 

Building plans and estima
tes for 5th Region offices 
completed DRSPR/TA Team 

Five long--term trainees
 
depart for U.S. (3rd
 
batch) DRSPR/TA Team
 

One ISA/one ITA depart
 
for ST training DRSPR/TA Team
 

OFR: Constraint analysis
 
Problem clarification
 
continues DRSPR/TA Team
 

Planning for second round 
of OF.'s begins DRSPR/TA Team 

4th Quarter Region V offices etc.:
 
construction bids adver
tised, contractor select
ed and construction begins GRM/AID-Mali
 

5 long-term trainees depart
 
for 1.S. (3rd batch) DRSPR/TA Team
 

OFR: 2nd round of OFls in 
progress DRSPR./TA Team 

FY 1988
 

1st Quarter Evaluation: Ist in-depth
 
eval uat ion 'AID/GRM
 

Recruitment: GRM recruits
 
4 monitors, I ITA and I
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data anaiyst IER
 

Trainingt 4 long-term
 
trainees begin language
 
training IER/CAA
 

OFR: Continues IER/CAA
 

Procurement: Replacement
 
vehicles for DRSPR, Region
 
II and DRA ordered USAID
 

Replacement equipment for
 
DR&PR and Region II
 
ordered USAID
 

2nd Quarter Construction: Koporo Sta
tion construction complet
ed AID
 

TA: Data analyst end of
 
lTours. Departs AID/TA ream
 

Extensions-Research work
shop conducted DRSPR/TA Team 

OFR: continues DRSPR/TA Team
 

3rd Quarter Training: ISA/ITA depart
 
for ST training DRSPR/TA Team
 

OFT p.anning 
Constraint Analysis, Problem 
identification continues DRSPR/TA Team 

4th rMarter Training: 4 long-term
 
trainees depart for U.S.
 
(4 batch) DRSPR/TA Team
 

OFR: On-farm testing in 
progress DRSPR/TA Team
 

FY 1989
 

1st Quarter Language training begins
 
for 3 trainees (5 batch) DRSPR/TA Team
 

Procurement: Vehicles
 
ordered for Region V 
office equipment for 
Region V TA Team 
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2 nd Quarter 


3rd Quarter , 

4th Quarter 

FY 1990 

Ist Quarter 

2nd Quarter 

3rd and 4th 

Region V. GRM team consti
tuted, Support staff re-
cruited, training begins 
in Region II 

OFR: 	 Continues in region II 

Region V offices, housing
 
completed 


Region V T.A. Team arrives,
 
installs 


Ext Research Seminar orga
nized 


OFR Region II continues 

Region V team completes 
training, offices set up 
and begins work in Region 
V 


Arrangements with extension
 
agency in region V worked
 
out 


'Two short-term trainees 
depart 


Training: 3 long-term
 
trainees depart -For US
 
(5th 	batch) 


OFR: 	 Constraint Analysis 
and problem identification 
begi ns 

OFR in region II continues 

OFR: 	 Continues in region II 
Continutes in region V 

Training: 2 researchers 
depart for ST training 

OFR: 	 Continues in region II 
Continues in region V 

Extension: Research Work
shop organized 

OFR: 	 Region V First round 
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IER/DRSPR
 
TA Team
 

TA Team 

AID/Mali
 

DRSPR/TA Team
 

TA Team
 

TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

'RSPR/TA Team 

DRSPR/TA Team
 

DRSPRiTA learn 
DRSPR/TA Team 

DRSPR/TA Team 

DRSPR/TA leam 
DRSPR/TA Team 

DRSPR/TA Team 



Quarters 


FY 1991
 

Ist Quarter 


2nd. 3rd, 4th
 
Quarters 


FY 1992
 

Ist, 2nd, 3rd &
 
,4th Quarters 

of OFT's planned 

Region II OFR conti

nues 


Evaluation: Second in
depth evaluation plan
ning 


Procurement: Replacement 
vehicles for DRSPR, Region 
II and DRA 
Field equipment & office 
equipment replaced 

OFR: Continues in both 
regions 

OFR: Continues in both 
regions 

Training: In-country and 
short-term training con
tinues 


Extensions: Research Work
shop organized (2nd Quar
ter) 


Evaluation: Second in-depth
 
evaluation completed (4th
 
Quarter)
 

OFR: Continues in two 
regions 


Evaluation recommendations
 
implemented 


SRM begins to absorb support 
staff (ist quarter) 

Reqion V replacement hi.
cles & equipment ordered 
(2nd quarter) 

DRSPR/TA Team
 

DRSPR/TA Team
 

GRM/AID
 

DRSPR/TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team 

DRSPR/TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

DRSPR/TA Team
 

GRM 

DRSPR/TA Team
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----------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------

ATTACHNENT 7
 
FSR/E PROJECT INPLEMENTATION CHART
 

FY's- FY84 FY85 FY86 FY87 FY88 FY89 FY90 FY91
 

QUARTERS 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
 

1.PP Submission /
 
PP Review-Approval /
 
Pro.Ag. Negotiation / I
 
Obligation I
 

2.Tech. Assistance
 
Draft RFP /I
 
Publication /
 
Submission /
 
Review/Select / /
 

TA Arrives IIIII~i11111111111111
 

FMIAssistance
 
'Recruit/Select /
 
Placement IIIII III1
 

Rect. Local Staff /
 
3.Transfer- DRSPR HO /
 
4.Construction
 

Recruit Coordinator /
 
A&E Design/Public. I
 
Select/Contractor I/

Const. HOtKoporoIIIIIIIIIIII
 

5.Commodity Proc.
 
Vehicles / /
 
Equipment / I /
 
Books-Journals I ( /
 

6.training
 
Lt. Language / / I i /
 

Depart U.S. / I / /
 
Return Mali * I
 
Short-term / / I / 1 / I I / /
 
Sitevisits / / / / / / I /
 

7.Research Activities
 
Est. Relations-ODR's /I
 
Review Secondary Data II//itl
 
Training Staff III III Itl II
 
Surveys II l II III
 
Select-Rec Domaines 11 III Iil III
 
Const. Analysis III /l/llI IIIIII IIIIII
 
On-farm Tests /IIIII IIIIII IIIII III
 
Ext-Res. Workshop / I / / I
 
Identify LT Res. Needs III III /II III
 
Dev.Coop.Res.Proposals II I1 !1 I II
 
Begin Coop, Res. III IIIIII IIIII III
 

8.Res. Journal Public. /1/ III /1/ /II
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9.Evaluation
 
6RH-AID Review
 
1st evaluation
 
2nd evaluation
 
3rd evaluation
 

JO.Region V
 
T.A. recruitment
 
l.A. Arrival
 
Vehicles
 
Equipment
 
Staffing
 
Construction completed
 
Training
 
Research underway
 

Note: Phase three 1992-94 isa consolidation phasel research, on
the-job training, etc. continued.
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ATTACHMENT 8
 

FSRE PROJECT ORGANIZATIONAL CHART
 

T/A
 

I RESEARCH I------------------ IDIRECTORj DRSPR I
 
I MANAGEMENT I ------------------

1 ADVISOR 11
 

1 ASSISTANT DIRECTOR I
 

I 	 IT/A
 

IRESEARCH I IRESEARCH 1 ------------------ I FINANCIAL
 
------------ ISERVICES I I ADMINISTRATION ,MANAGEMENT 1
.----


I ------------..----------------- I SPECIALIST :
 
i RN TA ---- ...
T	 ---..... 


idata processing
 
I I Statistics
 

: Documentation
 
*I 	 I .. 

I I . . . .I........--------------------
SIKASSOI* REGION If REGION V 11 
I MANAGEMENT ACCOUNTING AND 

iPersonnel FINANCE 
I 	 I Transport
 

a Stores I
 

IRESEARCH TEAN I IRESEIRCH TEAM I IRESEARCH TEAM I 11
 
IGRM # I IGRK T/A 1 IGRM T/A I BUDGET PROCUREMENT
 
----------------. -.---------------
 .-.---------------
 ACCOUNTS
 

T/Ai Technical Assistance
 
* Technical Assistance provided by IDRC and the Dutch Government 
** Existing Program 
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MalianrrConparxy: .U a cr t of I 
,for Textiles Naional Directorate 

Rural Economy 
 for Rural Works 


S.±d Produc-
 Crop P:3'"ec- Rural Development" -CNRA-Nat'j Ag.
rton Service JC1oServ'ice, 
 OrganizeftonsI 
 Research Czmmittee.
 

-Scientific and.
 
) 0- Technical Commissio 

IV 1 s 1 0 N S-
r..........I . . .. ..- ;
 

Technical ]Documenation Research 
 DRSPR-Farming

Finance 
 Studies 
 Informateon 
 Agronomic 
 SysCem8 Research 


E S E A K C If S E C T I 0 N S
 

SRF- - Fruits SRCSS-SV.d Techn'logy&SVegetables 
 .Selecion iind Control) and Fibers 
 and Oil Seeds 

-GLa uwes ino 

Asociated Regional and! Research Units 

I(ICRISAT, [Stations 
 -Soils• 

SAFGRAD, |-Agronomy -,~.
SWARDA) i-Location 
 Test:iA 


-Grain Le~umes 


-'eteorology 
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Planning and!
 

Evaluatio;,
 

New Crops
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ATTACHMENT 9
 
ORN PERSONNEL REOUIRED TO MEET FORE PROJECT NEEDS
 

YEAR A89IMHENT AND/OR RECRUITMENT
 

FY 	 85 86 87 88 89 90 91 92 93 94
 

Project Year 	 1 2 3 
4 5 6 7 8 9 10 TOTAL
 

DRSPR - Director , ! I 
Asst. Dirpctor I I 
Statistician I ! 
Accountant f 1 2 
Typist/Secretary 11 2 
Driver # 1 2 
Warehouseman I 
Data Analyst I 
Guard 1 2 
Janitor 1 14 

Reg II-Aqronomist I I 
Economist I 
Livestock Spec.* I I 
Sociologist * I 
I.T.A, 2 2 
Honiteur Ag. a 8 
Data Analyst I I 
Accountant I I 
Typist I I 
Drivers 3 3 
Janitor I I 
Guard 1 1 22 

Reg V - Agronomist I 
Economist ! 
Livestock Spec. ! i 
Sociologist
i.rA. 2 

I 
2 

Moniteur Ag. 8 9 
Data Analyst 2 2 
Accountant 1 1 2 
Typist I I 2 
Driver 3 3 
Janitor I 
Guard 1 2 
Store Keeper I I 26 
TOTAL 62 

I Existing Staff 
Support staffi 	Positions to be recruted/absorbed by 6RM ii
 

8 will be recruited and paid by Project ii
 
1-7.
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ATTACHNENT 10
 

GRM RECRUITNENT SCHEDULE TO MEET FRS/E PROJECT NEEDS
 

FY 	 85 86 87 88 89 90 91 92 93 ?4
 

Project Vear 	 i 2 3 
4 5 6 7 B 9 10 TOTAL
 
S--------------------------------


I.S.A. 	 2 2 2 6
 
I.TA. 2 2 
 4
 
Sociologists 	 I I 
 2
 
Statistician I 	 I
 
Data Analyst 	 4 4
 
Accountant 	 1 2 3
 
lypist 	 2 2 
 4
 
Store Keeper 2 2
 
Driver 
 7 7
 
Janitor 
 3 3
 
Guards I 1 3 5
 
Moniteurs (NA) 8 8 
 16
 

TOTAL 	 14 2 2 2 12 21 57
 

Total Positions needed : 62
 
Existing Positions 8
 

To be recruited 54............Profesmionai/Tech 24
 
Support 30
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ATTACHMENT 11
 

POSITION DESCRIPTIONS
 

LONG 	TERM TECHNICAL ASSISTANCE TEAM
 

A. Title: Agricultural Research Management 	Advisor - Chief of 

Party 
Duration: Sim (6) years 
Location: Bamako, Mali 
Reports to: Serves as counterpart to Director of DRSPR and 

USAID Project Officer.
 

B. 

This is a senior research management and advisor position. The 
team counterpart toincumbent wil. serve as an advisor and T.A. 


the Director of Farming Systems Research Division in Mali
 

(DRSPR).
 

1. Advise and assist the Director of DRSPR 	 in developing 
coordination 	 of +arming systems research program, results and 

within and outsiderecommendations with relevant research units 
IER (DRA, DMA, !NRZFH). 

2. Advise and assist DRSPR in the development of cooperative 
agreements with research and extension organizations permitting 
shared use of research facilities and/or staff enabling the 
participaticn of these oroanizations in th-e FSR/E program. 

3. Assist in the development of national agricultural 
research priorities in a form that can be used by directors of 
research organizations to adapt research programs to constraints 
and prob :.ems identi fied .n the f ield. 

4. Jo advise and assist the Director of DRSPR in developing 
research-extension networks in Mali to facilitate communication 
and coordination between research and extension agencies. 

5. Advise the DIRSR'R Director in setting research priorities, 
allocation of resources, professional development of research 
personnel, planninn and execution of research within DRSPR. 

6. Will pr'ovide professional and technical leadership to the 
farming systems research staff.
 

7. Estab ish insti tutional capacity within DRSPR to 
communicate the problems and constraints to the appropriate 
research unit s within the GRM. 

8. 1o assist DRSFi'- in developing training programs and 
plans. 	 This responsibi.i.:tty will include: 

- developing long-t:erm training programs; 
- assisting in selection of participants and training 
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institutions, coor-dinating with U.S.-
 based Training Coordinator.
 
- short-term training 
- third country; 
- short-term trainifnq - in-co.ntry for research and 

extension staff; 
- on--the--job training for DRSPR STAFF; 
- organi:,ing periodical workshops, seminars and conferences
 

for sharing and communicating FSR/E information and results.
 

9. As Chi.F of Party: 
a) serve as administrative and program leader of 
the T.A.
 

team (short--
and long-term personnel) and administrative support 
personnel hired under the project;

b) serve as spokesman and T A. t:eam representative with 
USAID, ORM and other appropriate organizations;

c) assist in the recruitment and placement of the contract 
staff includinc logistics required for the location of T.A. team
 
and other facilities related to their 
assignment; 

d) wi I prepar-e work plans and budgets for the project
funded ac: i vi t I.inn (:: '1s.ui I- t ion w ithh D SPF 

e) wi ..I n:i i i e r equ r ed program dociment ation for AID in 
all the areas of proj ect acti vi. ties; 

f) wi ] .lo I:(::: osely, wJi th USAJD Project Of.ficer to ensure 
that project inputs are pruvidad in a timely and efficient 
manner. 

C. _nal. .( in.mati s: 

I. Ph.D. in Agricultural Sciences or 
 M.S. with highly
 

relevant administrative experience.
 

2. Five years experience in case of Ph.D. or 10 years 
 in
 
case 
 of M.S. in agricultural research planning and/or

administration at relatively high 
level positions in research
 
and/or extension organizations.
 

3. 
 Three years research experience in a developing country,
 
preferably in Africa.
 

4. lhe most cr-it ic(al requirement for this 
position is

experience and proven ability in 
research planning management and
 
administration. Ideal candidate would have had 
at least 3-5 years

experience in a land grant system either 
as a head of the
 
department 
 or program leader of a major research project with 
interdi sc il [ inary focus. 

5. Must have deiori.. rated inter-personal skills and ability 
to work effectively with host country researchers. 

D..Lanuage: 

French at 53-R3 level.
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POSTIN 


A. 	Title: Financial Management Specialist 

Location: Bamako, Mali. 
Duration: Six (6) years. 
Reports to: USAID, Agricultural Development Officer/Project 

Officer
 

EB. 	 Duties and Resp!onsi bil.tie~s 

1. Assist the FSR/E project (I)RSPR Director) in developing 
standardized systems of financial planning (budgeting), account
ing, reporting and inventory management. Once developed these 
systems would be reviewed and approved by USAID. 

2. Assist in sett:ing up internal control systems according 
to USAID/GRM regulations. 

3. Ensure that project funds are expended and accounted 
according to financial, management systems developed and agreed 
upon. 

4. Initiate requests for advances/replenishments of funds; 
prepare financial statements periodically for submission to 
USA I ). 

5. Train DRSPR accounting staff in operating and maintaining 
financial management systems and inventories. 

6. 	 Assist in the procurement of project financed commodities 
and services.
 

7. Serve as the principal financial management officer res
ponsible for project funds.
 

H. Assist the Chief of Party in managing project hired
 
staff, and technical assistance team logistics (transportation,
 
housing, etc.).
 

9. The incumbent will work closely with USAID Controller and
 
the Sahel Financial Management Development Team.
 

C. 	 QUIANicain 

1. A degree in Financial Management/Accountinq with 7 years 
experience of which at least three years should be in 
manaqing/nperatinq USAID related financial management systems. 

2. Demonstrated experience and abil ity in setting up finan
cial management and control systems (inIucl ring inventory control 
systems) is essential. 

0. Ability to t-rain local staff in accounting systems is 
critical. and experience in managing general support staff is 
desi. ri"b8 e. 

6:3 



Fluency in French language at S3-R3 level. In case of exceptional 
candidates, it could be waived to S2-R2. 
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A. 	 Title: Data Processing Specialist/Statistician 

Location: Bamako, Mali. 

Duration: Three (3) years 
Party and Director of DRSPR.
Reports to: Chief of 


B. 	 D Ltie r.._ P ..l ibi-lti-

1. Assist FSR/E project in establishing data analysis and
 

management system:
 
- tabulation of data; 

- storing and retrieval of 	data.
 

in the design of data collection
2. Participating 

computerized
instruments to ensure efficient data transfer to 


systems.
 

is 	 to train Malian3. 	 An important function of the incumbent 

in 	computer programming.
personnel 


able to interact with researchers4. 	 The incumbent must be 
take the data analysis needs of 

on the FSR/E team and be able to 

different di scipl ines into consideration and develop programs 

acc:ord i ng l y. 

1. M.S. in computer service with at least five years
 

experience in computer programming. 

2. Experience in programming and analyzing farming systems 

related data is highly desirable. 

3. Abil ity to adapt existing systems to FSR data is 

essential (SPSS, etc.). 

4. 	 Experience in establishing data management systems. 

staff in data entry, analysis and5. 	 Ability to train 
of computers and data management.retrieval and general operation 

D. a 

Fluency in French language at S-R3 level or a minimum of $2-R2 

level.. 
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A. Title: Farming Systems Economist (Region II). 
Location: Bamako, Mali.
 
Duration: Six (6) years, approximately.
 
Reports to: Chief of Party.
 

J. ro serve as Agri cultural Economist on a multi
disciplinary team. Principal responsibility will be to assist the
 
Director of DRSPR in the development of a long-term FSR program
 
in Mali.
 

2. To assist, participate in and supervise farming systems
 
research to be conducted by the FSR team in Region II.
 

3. To assist and advise in: 
- the development of FSR methodology;
 
- design and implement surveys;
 
- analysis of data and reporting;
 
- idert.i-fication of problems and constraints; 
-- idenlt:ificati on anK screening of: solutions/technologies to 

solv e constrai nts i d:.Iontif i:. ed by .SR surveys, design adaptive
researclh acti viti es o test the feasibility of suggested 
solutions I:o address identifiped constraints; 

- conducting ec-onomic analysis of on-farm trials; 
- trainingj field research and extension staff in data 

co.llection activities., 

4. W:i.l l assist the Director of DRSPR and the Chief of Party
to folI ow-up on non-agronomic and non-biological constraints 
which have been identified. 

In performing the above duties, he will work closely with the 

Malian Agricultural Economist and sociologist as a team. 

V:. L'ua_, .fi c. t=.1.-ons, 

A Ph.D1. in Aqri cultural Economics with specialization in 
Producttion Economic:s or Farm Management is required. Adequate
trai ring and experi ence i n economic anthropology or rural 
so lo. gcy to uderst and and anal yse the social aspects of 
agr I t u-a .I. product. :i.on/deve opment probl ems in LDC' s . 
d ; 'eabl. le. A4 minimum of seven years e;xperi ence , two of which 
s-,ul dI he i n fa,rming systems/cropping ,yst.ems or experienc-e as a 
m"Ii ti-disipsin.rIary team studying agricul,tuoral produc t. ion pr-ob1.ems 
i: required. Ite inrcr: .mbent must have a cl.ear understanding of 

farmin.q' systems concepts and research methodologies and social 
.c.r:: research anal ysi s. A minimum of two years experience in

tropical. agricuIt. tural production in LDC's, preferably in Africa 
i s essen!.i al]. 
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Hust have dpemonstrated inter-personal 
effecti vely as a team nember. Must be 

skills 
able 

and ability to work 
to train host-country 

counterparts. 

I). L:anqgLage 

French S3-R3 level.
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A. 	Title: Farming Systems Agronomist (Region II)
 

Location: Bamako, Mali.
 
Duration: Six (6) years, approximately.
 
Reports to: Chief of Party and Director of DRSPR.
 

1. Participate as a member of farming systems research team
 

conducting Field research in order to:
 
- identify and describe farming systems in the area;
 

- identify major farm level constraints and problems;
 
- propose, screen and test solutions for resolving the
 

identified constraints;
 
- evaluate the proposed solutions with other researchers,
 

extension personnel and area farmers;
 
- assist extension service in disseminating recommended
 

techniques.
 

2. Assist, supervise and analyze adaptive research
 

activities relating to on-farm testing:
 
- design and execution of on-farm testing programs;
 

- collection and analysis of data on on-farm tests.
 

3. Assist in the design and/or adaptation of research
 

methodologies in conducting cropping systems analysis.
 

4. Assist in training Mali an research and extension
 

personnel 	involved in FSR programs.
 

5. Assist DRSFP'I in developing research agenda for on-station
 

research (based on identified constraints and problems) and
 

communicating the same to the relevant organizations.
 

C. 	(ui a.in 

1. A Fh.D. in Agronomy with at least five years experience,
 

of 	 which minimum of two years working as an Agronomist in
 

Africa is required or an M.S. with 7 years experience,
tropical 

of which at. least two years must be as an Agronomist in tropical
 

Afri ca. 

systems
2. 	 Sound comprehension of farming cropping 

required as evidenced by past work experience,
methodology is 


course work or publications.
 

3. Experience in designing and conducting on-farm testing is
 

essenti al.
 

4. Ability to work as a member of an interdisciplinary team
 

is an important qualification.
 

D. 	LaUg!age
 
Must have 	fluency in French language at S3-R3 level.
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A. Title: Farming System Economist (Region V)
Location: Mopti/Svar6, Mali

Duration: Four years approximatelyReports to: Chief of: Party and Director of DRSPR 

E. 
Duties and Reponsiblitiesc Same as 
Position #4
 

C. Qualification: 
Same as Position #4
 

D. Language: 
Same as Position #4 

POSITION # 7 

A. Title: Farming System Agronomist (Region V)
Location: Mopti/SWvar6, Mali

Duration: 
 Four years approximately
Reports to: Chi .f of Party and Director of DRSPR 

E. Duties and Responsibilities: Same as Position #5 

C. Qualification: Same as Position #5 

D. Language: Same as Position #5 
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A. Title: 
Training Coordinator
 
Location: U.S. based.
 
Duration: 
9 years Part time.
 
Reports to: 
T.A. Contractor.
 

F'. Duties and Respon s ibi litiles 

To assist the T.A. team in coordinating project financed training

in U.S.. This will 
include:
 

- identification and selection of U.S. training institutions;
-
placement of candidates in 
the institution ensuring timely

admission, etc.; 

-
monitoring trainee performance;
- submission of 
progress reports, 
 etc. to the contract team

and USAD as required;


backstoppirng 
 T.A. team 
in all 
matters relating to 
U.S.

based training.
 

- arrarnginq logistics for the trainees.
 

1. A degree in a related field.
 

2. Prior experience in 
coordinating graduate level 
training.
 

3. A thorough knowledge of 
 U.S. land grant university
system, especially testirg, admission and graduating requirements

and procedures.
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SHORT-TERM FINANCIAL MANAGEMENT TEAM
 

A. 	Title: Senior Financial Management Specialist.
 
Location: Bamako, Mali.
 
Duration: 18 months
 
Reports to: USAID Project Officer/Director Of DSRP.
 

B.	 Dutie _sand R"esonsibil!ities
 

This is a senior financial management position requiring
initiative and interpersonal skills. The incumbent will closely
work with the USAID Controller and Projert Director of the Sahel 
Financial Management Project. The incumbent will serve as the
principal Financial Management Officer responsible for project

funds. He would be expected to: 

I. Design and impJlempnt accounting, financial management,
internal control and reporting systems compatible with USAID/GRM
requirements (budget irng, accounting, disbursements of funds,
inventory management, etc ). 

2. Initiate requests for advances/replenishment of fundt
through the LtSAID Project Officer. Prepare and submit financial 
statements to USAID as required. 

3. Ensure that project funds are expended and accounted for 
according to financial management systems approved by USAID. 

4. Provide supervision and on--the-job training to DRSPR 
staff in operating and maintaining financial management systems. 

5. Assist in the procurement of project financed commodities 
and services (book-keepers, accountants, procurement, 
storekeeper). 

6. Provide logisical support for Long-term technical
 
assistance teams 
 upon their arrival in country. 

C. 	 ANu VENfigin! 

1. 	A degree in Accounting or Financial Management. 

2. At least 3-5 years experience in setting up and operating
financial management systems. 

3. Working knowledge of USAID FM systems and accounting
 
procedures is desirable.
 

4. 	 Two years experience in West Africa RUUf ered. 
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5. Ability to use or apply electronic data processing

methods using micro-computers is desirable.
 

6. 	 Language: French at S3-R3. 

A'HAITIN 1i 2 

A. 	 Title: Junior Financial Management Specialist. 
Location: Bamako, Mali. 
Duration: 12 months (likely to be extended up to additional 6 

months). 
Reports to: Senior Financial Management Specialist 

E%. DuLtie.s R _h l t.i:es.d 	 _!_,es p.ons 

1. The incumbent will work under the supervision of Senior 
Financial Management Specialist and will assist: the Senior FM 
specialist in a wide range of financial management and accounting 
dut.ies and responsibii] ties. 

2. 	 A ma or resporsibitity of this position is to provide on
the-job training to GRM and Project staff in accounting and 
financial management systems. 

L,. 	 L! uaI..ifLicat!.o.n s 

I. 	A degree in accounting or financial management.
 

2. 	At least three years experience in the field of accounting,

auditing and/or financial management. 

.. of Malian accounting systems and procedures asKnowledge 

evidenced by experience is essential. 

4. 	 Language: Fluency in English. Native French. 

5. 	 Administrative skills. 

6. 	 Training skills experience desirable. 
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ATTACHMENT 12
 

LIST OF COMMODITIES AND PROCUREMENT PLAN (1)
 

ITEM No. (2)
 

VEHI C
qLES 

Station Wagon 4
 
4WD 20
 
Pick-up Trucks 10 
Motorcycles 12
 
Mobyl ettes 48
 

O -FFICEEQ..- UI!P.M ENT 

Typewriters-Manual with 
French keyboard 6+6
 

Typewriter-Electric with 
French keyboard 1+1
 
Typewriter-Electric with
 
English keyboard 1+1 

Copying Machine 1+1 
Dupl i cator 3+3 
Filing Cabinets 12 
Book Shelves 12 
Office Desks 12 
Swivel chairs 12 
Secretary desk 6
 
Secretary chair 6
 
Chairs-visi tor 18 
Chairs-folding 36 
Desk Top calculators 8 
F'ocket cal.culators 60 
Programmable calculators 12 
Work Tables 24 
Chairs 24 

Micro-computers with software 4 
Field Equipement Eweighing/ 
measuring equipment] 20 sets 

BII...T I*It[.JIN(.3 FOR GRM STAIF 

Senior Staff houses 6 
Junior Staff houses 9 
Guest house 2 

(1) For schedule of procurement see relevant financial tables, 
Anne:. D. 

(2) Total numbers to be procured during the life of project over 
1O year. 
* Includes housing provided at the Koporo Station. 
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5C(2) PR03ECT CHECKLIST 

Listed Ielow art statutory
criteria applicable to projects.

This section :s divided into two 
parts. Part A. includes criteria
 
applicable to all projects. 
Part
 
B. applies to projects funded
 
from specific sources only: B.I.
 
applies to all projects funded
 
with Development Assistance
 
F:,unds, B.2. applies to projects

funded with Development 
.Assistance loans, and B.3. 
applies to projects funded from 
Ssr. 

CROSS REFERENCES: IS COUNTRY
 
CHECKLIST UP
 
TO DATE? HAS
 
STANDARD ITEM
 
CHECKLIST BEEN
 
REVIEWED FOR 
THIS PROJECT? 

A. GENERAL CRITERIA FOR PROJECT 

1. FY 1982 Approoriation Act
 
Sec. 523; FKA Sec. 634A; 

\ Sec. 653(b). 

(a) Describe how 
authorizing and appro-

priations committees of 

Senate and House have
 
been or will be notified
 
concerning the project;
 
(b) is assistance within 

(Operational Year Budget)
 
country or international
 
organization allocation
 
reported to Congress (or

not more than $1 million
 
over that amount)?
 

2. FAA Sec. 612(a)(1). Prior
 
io obligation in excess
 
of $100,O0, will there be
 

-QA 

Attachment 13 

I 

(paqe 1 of 9 paqes) 

AID HANDBOOK 3, App 3M 

Through submission of annual 
presentation and a project

notification to Congress
 

Yes
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(a) engineering, finan- Yes 
cial or other plans 
necessary to carry out 
the assistance and (b) a 
reasonably firm estimate 
of the cost to the o.S. 
of the assistance? 

3. FAA Sec. 612(a)(2).
furtber legislative 

If N/A 

action is required within 
r cipient countzy, what 
is basis foa reasonable 
expectation that sudh 
action will.be completed,
in time to permit orderly 
accomplishment of pu'pore 
of the assistance? 

4. FAA Sec. 611(b); FY 1982 
Appropriation.Act Sec. 

N/A 

501. XL for water or 
water-related land 
resource construction, 
has project met the 
standards and criteria as 
set forth in tbe 
Principles and Standards 
for Planning ater and 
Related Land Resources, 
dated October 25, 19737 
(See A ZD randbook 3 for 
new qidelines.) 

5. FAA Sec. 511(e-). If N/A 
projt i E capitalassisance(e.g., 
construction), and all 
U.S. assistance for it 
will exceed_.Sl million, 
has Mission Director 
certified and Regional 
Assistant Administrator 
taken into consideration 
the country's capability 
effectively to maintain 
and utilize the project? 

-95-.
 



_ 	 .Attachment 13 (page 3 of 9 pages-)
 
or 30, 1982 3:43 AID HADBOOK 3, Apl ;
 

rt' Sec. 2n9. 
 is project

sascepble._t execution
 
us pmrt of rtitjionLI or:uiultilhteral project? 
If
 

" so, why i- project not so 
•eecuted? Information
 

fand Conclusion whether 
assistance "ill encourage
 
regional development

y-rograns.
 

XFAA Sec. 602a). 

Ifl±ornazion 
and 

conclusions whether 

project will encoura 9 eefforts of the country 
to: (a) increase the 
flow of international 
tradf; (b) foster private
init- :ative and 
Competition; and (c) 
erncourage development and 
use of cooperatives, and
 
credit unions, and
 
savings and loan
 
associations; (d)

discourage monopolistic 

:.practices; 
(e) improve

technical efficiency of 
industry, agricUlture and 
commerce; and (f)

strengthen free labor
unions.
 

IA Sec. 602(b). 

.Information an-


.,conclusions on how 

project will encouragp 

U.S private trade and
 
investment abroad and
 

'	encouraoe private U.S.
 
participation in forei'gn

assistance programs

(including use of private

trade channels and the

services .of U.S. private

enterprise).
 

No.
 

7be project directly nprovm
 
technical efficiency of Agritul
ture and fosters increased pro
duction of food grains and livestock among private sector
 
farmers.
 

Bids will be sought from Tite XII 
Universities and U.S. Fins for
project implementation per AID 
Procurement Regulations. 

*L. in U.V. - 2 eval.) 
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9. 	FAA Sec. 612(b), 636(h; The GRM will contribute loc4 
F -982Aptropriation support costs upto 30% to cover 
.Act Sec. 51)7 eScribe salaries of research personnel 
steps taken to assure and same operating costs. 
that, to the Maximum No U.S.-owned currency is 
extent possible, the available for support of this 
country is contributing project. 
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.
 

10. 	 FAA Sec. 612(d). Does No.
 
the U.S. own excess
 
forei3n currency of the
 
country and, if so, what
 
arr 	ngexnehts have been 
nade 	for its release'?
 

11. 	 FAA Sec. 6Gi(e). Will Yes.
 
the project utiaize
 
competitive selection
 
procedurxe.,- !or the
 
awa 'ing of contracts,
 
except w -h applicable
re 

procurement rules allow
 
o'the r ,i
 

12. 	 FY 1982 ADporopriation Act N/A
 
Sec. 2T. If a1ssistance
 
is for the rroiduction of
 
any coxmmodity for export,
 
is the cowmodity likely 
to be in surplus on world
 
markets at the time the 
resulting productive
 
capacity becomes
 
operativc, and is such
 
assistance likely to
 
cause sabs tantial injury
 
to U.S. zroducers of the
 
same, Oinii.ar or
 
competiq *cr r.-odity?
 

13. 	 FA)A 3.10(c) -and (d). Yes.
 
Does the :ect comply

with the vi:onmeItal
 
proced.uyes set forzh in
 
AID }ui1- 16? Does
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the 	Project or Program
take into consideration
 
the 	 problem Of the destruction 
 oftropical 
forests?
 

14. FAA 121(d). 
 If a Sabel
proyect, has a determination been made that thehost government has 	 anadequate system for 
accounting for and
controlling receipt andexpenditure of projectfunds (dollars or local 
currency generated
therefrom)?pof 

D,. 	FUNDING CRITERIA FOR 	 PROECT 

2. 	Development Assistance
 
Propec: Criteria
 

a. FAA 	Sec. 102(b), 1
113, 2 8 1(a). Extent to 
-Wich-actaity willeffectivey ilve (a)
effectively involve thepoor in develo'ment,extending to 

byaccesseconomy at 
local level,
increasing labor-inten
sive production and the
 use of appropriate
 
technology, spreading

investment Out from

cities to small towns and
rural areas, and insuring
wide participation of the
 poor in the 	btnefits ofdevelopment 
on a sustained basis, Using the
appropriate U.S. institutions; (b) 	 help develop
cooperatives, especially
by technical assistance,

to assist rural and urban
 
poor to help themselves
 
toward better life, 
and
 

Attachment 13 
(page 5 of 9 pages)
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At the outset of the project noU.S. 	 funds will be handled by theGBM executing agency. The project
will 	establish a 
system of
accounting, thru 	the provision oftechnical assistance in FinaManagenent. 	 ct-eOnce this is accomplishedthe Mission will assess the capacityGRM inplemmiting agency to handle 
project funds and make a new 
determination if necessary. 

.	 The project brLgs bhe local farerinto theAg. development process by
making him/her a part of the decision-making process which governs Ag.research and directly remits new technology through the improved extens--.on 
system.n 
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otherwise encourage
 
democratic private and
 
local governnental
 
institutions; (c) support
 
the self-help efforts of
 
developing countries; (d)
 
promote the participation
 
of women in the national
 
economies of developing
 
countries and the
 
improvement of women's
 
status; and (o) utilize
 
and encourage regional
 
cooperation by developing
 
countries?
 

b. FAA !sec. 103, 103A, Yes. 
104, 105, 106. Does the 
pro-ect fit the criteria 
for the type of funds 
(functional account)
 
being used?
 

c. FAA Sec. 107. Is Yes, to the extent possible. 
emphasis on use of appro
priate technology
 
(relatively saller, 
cost-saving, labor-using
 
technolcgies that are 
generally most appro
priate for the small
 
farms, small businesses, 
and small incQoles of the 
poor)? 

d. FAA Sec. 120(a). Will The 25% requirement is waived due 
the recipient country to Mali's status as one of the 
provide t t lea.-t: 25% of world,'s least developed countries. 
the costz of the program, 
project, or activitiy

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)?
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e. FAA Sec. 11D b.
 
-
Wil2grint zapit 


assis~tanoe be disbursed
aistrojnct berdmobrefoi project over more 
than 3 years? If so, has 
Justification satis
factory to Congress been 
made, and efforts for 
other financing, or is 
the recipient country
 
"relatively least
 
developed'? (M.O. 1232.1
 
defined a capital project
 
as 'the construction.
 
expansion, equipping or
 
alteration of a physical

facility or facilities
 
financed by AID dollar
 
assistanc2 of not l'ess
 
than $00,000, including
 
related advisory,
 
managerial and training

services, and not under
-taken as part of 
a
 
project of a predom
inantly technical
 
assistance character.
 

f. FAA Sec. 122 (b). Does 
the activity give 
reasonable promise of 

contributing to the "
' 
development of economic 
'resources, or to the
 
increase of productive

capacities and self-us
taining economic growth?
 

g. FAA Sec. 281(b). 

Describe extent to which 
program recognizes the 

particular needs, 

desires, and capacities

of the people of the 

country; utilizes the 

country's intellectual 

resources to encourage
 

... 
 3 7 of 9 pages)
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Yes. Satisfactory justification
 
will be provided to Congress.
The recipient is one of the
 

relatively least developed.
 

The project will contribute to
 
the economic development by in
creasing the production and
 
productivity of rural households.
 

The project has been designed with
 
full participation of the benefi
ciary population and Malian civil
 
servants in each government

ministry involved in Ag. production,

extension and research, and provides
 
a means for the people to express

their needs and desires.
 

((2i 
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AID HANDBOOK I, 

This 	project encouragesinstituionta development; 
and supports civil 	 institutional developrent 

thru 	training.
education and training in 

skills required for
 
effective participatin"in
 
governmental processes
 
esential to self-government. 

ProjectAssistance2. 	 DeVe1ooent 
on v)J1Oaf3
Cr-iteria 


a. 	 FAA Sec. 122(b). N/A 
InforinaETn -nd conclusion
 
on capacity of .the country
 

to repay the loan, at a 

reasonable rate of interest.
 

b. 	 F7%-Sec-. "620(d). If N/A 
Is for any
assistance 

productive enterprise which
 

will compete with U.S. 
there an
enterprises, is 

recipient
agreement by the 


country to prevent export
 

to the U.S. of more than
 
20% of the enterprise's
 
annual production during
 

the life of the loan?
 

c. 	 7SDCA of 19.jSec. 724 N/A 
(c) 	 an (o). iF r 

the loanj-carag ua, doe's 
agreement require that the 

funds be used to the 
extent possible formaximum 

Doesthe private sector? 
the project provide for 

monitoring under FAA Sec. 

624(g)? 

SuvDort Fund3. 	 Economic 

Project Criteria
 

N/AFAA 	Sec. 53!(a). Willa. 

this assistance promote 

economic or political
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-stability? To the extent 
possible, does it reflect 
the policy directions of 
FAA Section 102? 

b. FAA Sec. 532(c). Will 
assistance under this 
chapter be used for 
military, or paramilitary 
activities? 

N/A 

c. FAA Sec. 
funos be 

534. 
used 

Will ES? 
tofinance 

N/A 

the construction of the 
operation or maintenance 
of, or the supplying of
fuel for, a nuclear 
facility? Zf so, has the 
President_ certified that 
such use of funds is 
indispensable to 
nonproliferation 
objectives? 

d. 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? 

N/A 

http:AJ-1-nhmi.nt


ATTACHMENT 14
 

WAIVER: VEHICLES
 

AON MMOANDUM
 

IO: The AA/Africa Bureau/DIR
 

SUBJECi: Request for source/origin waiver and waiver of 
 the
 
requirements of section 6.6 (i) of the FAA for
 
procurement of motor vehicles.
 

NROBLE:Farming Systems Research and Extension Project
(USAIDi/Mii) will 
 require the procurement of: four wheel drive

vehicles, pickup trucks, motorcycles, and mobylettes. You are

requested to authorize such procurement by giving your
 
concurrence to the following:
 

J. 	A source/origin waiver from geographic Code 000 (U.S.
 

only) to Geographic Code 899 (Free World).
 

2. 	A waiver of the provisions of Section 636 (i) of FAA.
 

a. 	Cooperating Country: Republic of Mali
 

b. 	Project: 
 FSR/E (No. 688-0232)
 

c. 	Nature.of funding: Grant
 

d. 	Description of Goods: 
 Four wheel drive vehicles (24)
 

Pickup trucks (10)
 

Motorcycles (12)
 

Mobylettes (48)
 

e. 	Approximate value 
 $604,000
 

f. 	Probable source: 
 Japan, England, France.
 

UISC.S IAON
 

I.. The purchase 
of motor vehicles identified is a vital

requirement For the efficient .implementationof the Project; 
 in
 
order 
 to adequately provide for the transportation requirements
under the Projec.. Non-AID *Funds are not avail .able For such
 

2. 	The project i:s 
a fie]d research project. Majority of the time,

vehicl:e.s:, w:i.ll.1bhe j.n 	 the flield and rural areas. American vehi ( :e
maria::turers are -yet: to enter the 	Malian mar'ket. Spare parts and
 

10 :"
 



repair f+ari t::i s are 
vehic 

not Il.ocall y available.. fores. Becuse U.Sof actfthe 1.ack me f fu-( tties locajI.,v U, o f spare parts and. rr,iacttred repairvehicles, facilimen - fac: turetrnd F:rench,veh i Japanesec l es wi I b or U.K.he pro-ur,-eds..pare par-ts f orand refpai r f ac:: i i it es 
wh 1 ch deal er shi ps, 

ett e*' i t.m odb i . i InMl i..IE P .'i 
ex 

4.9e c:s ahr 

. ni. i h 'i- I' C d is playLt.IIt' .IiI ac:cor: iirce wi LI _. i 1 t U .f .D Ha okiI:ict)[IN , prc:icttlr.,.rleentfiom t Code 899 sourctes and of comiodi torigins under .iesa grant-financed

reuirs project
a wai ver. Underource/oricin Handbook I N,waiver- Chaptermay he gt'-rted 5B4 0) 2

avai iF "the co-it a
ab . from cour is not:rie s or- a-t.ie o g r a p h i 

t' 'i. s luded c i ri t'_ authori-zed,4. "Sec!tion - . ,,C636c (0) oF the IFAI-'of nor-Ii.S. ohibits procur-em- ntfa1i 
waiv ed ns of Ith 

however , e 
n tu, . , ti h e r ovisio of vehi:.cle.s 

whci S sec:tionI.Under c i rcumstanc:es may,Caphn
I np- 4.(2d (1) of areF *found toHardbook , .st.c u st.,ncefs 1 suppl ementire deCe,-',med BI speci-i alto exist cjmantl,:a-t rs if ther-e so prv-.ide rin inabiity. ofth-e a p.articul .I.S..i . ar type ofairPr'i, vehicleci r..eci i and/or.d I ack of a if -t .lies ancid supply,., of equ atc ser vicespare-n parts' facil ifr H ,. As di sc,.r. .S fl.'ait a.. vehic {:ridbove, a requtre , .b-y 
th.i putchase xis-t ,-aby t -, inoAIm velil cly be mettion, 1hrv s 
es from nol irn iS. s,
-ic ili t 
 urces.i t candsuppl y i c ,spareqttapln c parts for-esx istenl.. Code -eoF-:or- the ab.:)
00 iovefourt 
 t'hitwo: (I rea"sons'F.,ltdrv vehicPles inthe#!. "speialci ter'i Mal rcu-5 ricl "(I.mstan-cles''on' ser-.t a~~~ non,-forth ab[:ove i s sal t:ified.-"ric-arv ,o iu~ ~(~I n 1he waiver author.,ing the procurement ofie ahove I st)d vphile.s . .iu.s .i+i. d becaLuse suc:h vehicles are not:vail , f.-om tie aut:orized sourceo-f ; t-' and there is-'wianl-ti.factcre::dservie,, a presentf c:iI.i lackvehi cles. . an supply of: spare parts for U.S. 

is re
i.c.,ommen.....r~dedt.he .. thlat: you:aove.rn.... and the autl-ority grantedI. appro-ve. to you,
Wortrapilch i -.pro-u rlleit sot..rce/or.i qi n 

it 
- C:ode 00t to waiiverCode- 899 fromfor AIDthe sai. d vehicles. 

2 . conc:l dhe tha-'.tt pcial
waiveri( c starcesf h provision-s,- oF )t-ion 
ex it cwhich me -- torS 636 (1) of 

3. 
the FAA, aFsc:ountre: crtifyos t-hatother ex, ci.I1than the l o-)f pr o Octeicooper-ati ng t from''cTIincl tided country free Worl.di LodeC 94.1 and courtrieswouldI.S. foreigr'n s eri Otl..y. impedepoI.i.cy object 

*~ ihe attai.tment 
n:s ives and of.5i -staricsn e 

the objectives oF)rogram. the .foreign
l 

Approved: 

)isaPproved : 

AAIAfrica B.reau 
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AITCHMENT 15
 

PROJECT DESIGN SUMMARY
 
LOGICAL FRAME WORK
 

YNATIIVE S-UMMARY 
 OBJECTIVELY.VERIFIABLE 
 MEANS OF VERIFICATION 
 IMPORTANT ASSUMPTIONS 
INDICATORS 

Getg o a a spti oTo improve the prcduction, Production increasos by
-
 - Comparison of production
productivity and well-being - FSR/E genrated technologies202 by 1989 and 30% by 1994 
 data at 3year intervals will be adopted by farmers
of rural populations intwo 

extension zones of Mali in 

through special studies by
-Percentage o; farmers 
 independent agencies
Regions IIand V - 6RM encourages growth of
producing marketable surplus 
 agriculture sector
 
above subsistence needs 
 - Impact evaluations
increases by 25Z by 1989 and 
 - Definition of farming unit
501 by 1994 
 -Extenuion agency statisti- remains constant through LOP
 

cal reports 
 to permit measurement of
 
agricultural production
 

- Production inputs and
 

incentives continue to be
 
available
 

- Marketing system can accomodate 
increases infarm production 

Purposu
I.To identify farmers needs p ose assumptions
I.Increased capacity of 
 - Project records
for technologies help develop 1.Adequate financial resources
ERSPR to plan, organize,

those technologies that improve will be made available by USAID
implement and manage an 
 - T.A. team reports 
 to meet project operating costs
the production and productivity expanded program of FSRIE
of the target population, and inMali. 
 - Evaluations
ensuring the effective transfer 2.GRM will take timely action
 
a4 this technology to farmers. to move DISPk headquarters to
Establishment of DRSPR head-
 -Physical verifications 
 Bamako and establish regional


quarters at Sotuba with a core 
 teams.
staff capable of supporting - USAID-ORM reviews
field units inplanning, 3.GRM will provide adequate
implementing and coordinating 
 - Interviews number of trainees ina timely
FSR/E work inth? regions. manner. 

- Site visits
2.DRSPk capable of systematic 
 4.Trainees will return, will
identification and analyses of 
 be assigned by ORM to staff
farmers circumstances and 
 positions for which they were
using these analyses to select 
 trained
 
technological alternatives for
 
experimentatior,.
 

3.Improved linkages between
 
research and extension organizations. 

1.0; 



tARRAj1Vl_SVMPRV 
 OBJECTIVELY VERIFIABLE 
 MEANS OF VERIFICATION 
 IMPORTANT ASSUNPTIONS
INDICATORS 
 .....................
 

4.Producing annual research 
 5.Cooperative arrangements
recommendations designed to 
 between DRSPR and research and
provide useful results to 
 extension agencies could be
extension agents and farmers 
 negotiated and implemented in
 

5.Institutionalization of a timely manner.
Organization of researcha process of incorporating 
 extension workshop. 
 6.Extension agencie. ire willfarmers circumstances into 
 ing to participate inresearch
on-station experimentation. 
 Review of researchs under-
 and are able to nominate a re
taken both on-station and 
 search-extensio, coodinator.
 
on-farm.
 

6.Increased number of 7.FSRE developed technologies
Nuabrr of DRSPR researchers 
 are seen by farmers as prcductivp
DRSPR researchers trained 
 trained, 
 and farmers have access to inputF
at graduate lovel. 

and credit where required to adopt

the technologies.

Increased numbers of Number of Yesearchers from
 
researchers from other 
 other agencies trained,
 
research aqncies ORA, DMA,
 
INRZFH exposed to FSR/E
 
concepts through training.
 

Increased capacity of 
 Introduction of FSR/E curricu
training institutions to 
 lum at IPR and CAAs.
 
offer training inFSR/E
 
concepts. 
 FSRE training received by
 

the staff of training institu
tions.
 

7,Increased capacity of
 
DRSPR to involve research
 
agencies inFSR/E work.
 

Increased number of research
 
activities inwhich other
 
research agencies participate.
 

8.Increased capacity of two
 
extension agencies to partici
pate inFSR/E work,
 

Existence of a functioning
 
Extension-Research Coordination
 
Comittee.
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NARRATIVE-SUMMARY OBJECTIVELY VERIFIABLE MEANS.OFVERIFICATION IMPORTANT ASSUMPTIONS
 

1.DRSPR headquarters 

established at Sotuba 


2.Expansion of farming 

systems research 


Z. Increased number of 
research, extension and senior 
research personnel trained in 
FSR/E approach. 


INDICATORS
 

I.DRSPR headquatesjgd 

to Sotuba ;n staffed by 


December 1984. P', . ,
 

ORSPR buiLdingcona ed 

by end of 1986.
 

2.1. Region IIfield unit 

established and idring by 


- d-
ihhtry 1985. 


2.2. Region V field unit 

established an' wor ng by 


mplanned.
 

3.1. Loncipant 

tra inU 

- 13 inM.S. 

- 6 inPh.D. 

3.2. Short-terr-ir ninLat 

international centers. 16 

persons trained at 2 per year. 


3.3. Senior researchers/ 

research managers completing 

FSR study tours. 2 per year. 


3.4. Seminars/workshopsl 


conferr 

country to train research and 

extension personnel. 2per 

year.
 

I.Visit to DRSPR head-

quarters. 


2.1, On-site visits and 

observations 


2.2. On-site visits and
 
observations. 


1.. ORO will take a decision
 
issue written instructions.
 

1.2. GRM will assign necessary
 
professional and support staff.
 

2.1. 6RM will assign staff
 
initially from existing staff
 
and ORM will provide needed
 
field staff - ITAs, HAs.
 

2.2, GRM will provide trainees
 
for long-term training as
 

Training plan implemented as
 
scheduled.
 

Construction completed as
 
scheduled,
 

3.1. Project implementation 3.1. Technical assistance
 
documents, PIO/P's, inter- contract negotiated and issued
 
views with participants ina timely manner.
 
after their return to Mali.
 

3.2. Project implementation 3.2 GRM able to identify
 
documents, PIO/P's, inter- sufficient number of trainees
 
views with participants for long-term and short-term
 
after their return to Mali. training and release them.
 

3.3. Project implementation 3.3. Trainees return and
 
documents, PIO/P's, inter- assigned to work on the FSR/E
 
views with participants project.
 
after their return to Mali.
 

3.4. Project implementation
 

documents, PIO/P's, inter
views with participants
 
after their return to Mali.
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NARRATIVE_SUMARY 
 OBJECTIVELY VERIFIABLE 
 MEANS OF VERIFICATION 
 P ASSUMPTIONS
 
INDICATORS .....................
 

4.Linkages established or 
strengthened between DRSPR 
and relevant research and 
extension agencies and 
training institutions. 

4.Participation of relevant 
research agencies (DRA,DMA, 
INRZFH, etc.) infarming 
systems research: 
- cooperative research 

4.- Examination of 
written documents 

-project records 

- interviews 

4.Capacity of research 
a,.icies to conduct research 
relevant to FSR/E concerns. 

-participation of SRCVO in 
the design of on-farm trials 

4.1. Participation of extension 
agencies inFSR/E program: 
- written agreement signed 

4,J Staffing capacity of 
research agencies. 

between DNA and IER setting 
forth principles and pro
cedures for cooperation 
- research/extension coordi
nation committee established 
and working at extension 
agency level. 
- FSR/E activities (surveys, 
on-farm experiments) are 
developed jointly with the 
participation of extension 
agency with a provision for 
participation of extension 
agents inresearch activities. 

4.2. Training institutions 
participating inFSR/E field 
activities through internship 
programs. 

4.2. Ability of extension 
organizations to assign
extension staff to participate 
inFSR/E. 

4.3. Participation of research, 
extension and training insti
tutions inthe annual research
extension workshop and technical 
commission reviews. 
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HARRATIVE SUMMARY OBJCIVELYVERIFIABLE MEANS Ff VERIFICATION IMPORTANT ASSUMPTIN
 
~~iiATORS
 

5.Diagnostic surveys 5.Surveys completed 5.Annual reports
 

conducted annually by inter
Up-to-date information
disciplinary FSR/E teams to 


assess farmers' constraints 
 available on socio-economic
 

and resources: aspects, productivity of
 

- socio-economic aspects of enterprises, level of
 

farming systems technology
 

- productivity of cro
livestock enterprises
 
- current level of 
Lechnology 

6.On-farm tests derived from 6.Approximately 50 on-farm 6.- Annual reports
 

tests per year inRegion II - Observations
the analysis of constraints and 

resources identified through 1985-93 and inRegion V 1989- - Interviews with farmers.
 

diagnostic surveys. 93,
 

Screening of technologies to
 
focus on key system variables.
 

/,Enhanced relevancy of on- 7.On-station experiments 7.-Annual reports
 

Ftation research. designed and conducted annually - Discussion wi'l
 
incorporating FSR identified researchers.
 
constraints inorder to
 
develop solutions.
 

e----------------------------------------------------------------------------------.................--------------------------.--


InRuts: AID
 

1.Technical assistance 1.36 person years long-term - Project documents 1.6RM will implement the C.P.s 

T.A. and 36 person months - Financial reports and covenants and assign 

short-term T.A. - T.A. contractor research staff and support staff 
reports as required inthe staffing 

-PIO/P's pattern. 

-Obligations, dis

. (raining 2.19 long-term training 
positions funded 

bursements 
- DRSPR reports 
- Site visits 

2.Sufficient numbers of quali
fied Malian candidates available 
with ISA, ITA and MA qualifica

16 short-term training - Procurement records tions and GRM's budgetory capa

positions of T.A. contractor city to employ them. 

16 persons complete study
 
tours at 2 per year
 

21 seminars, workshops, 
conferences conducted 

2 per year 
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NARR AYM_ 


3.Construction 


4.Commodities 


1.Operating expenses 

years 1-7 100% 


years 8-10 70 


b.Evaluation 


7.Contingencies 


Inflation 


Saaries 


OBJECTIVELY-VERIFIABLE 
 MEANS OF VERIFICATION 
 IMPORTAN1 ASSUMPTIONS

IN-ICAUORS.. . . .. . 

3.DRSPR headquarters and 
offices for Region I field 
unit. 

Staff housing: 2 (senior) 

On-site observations 
records/copies of contracts 
at DRSPR. 
engineering services. 

Qualified A&E and construction 
fires are available for pro
viding architectural and 

and 2 (junior). 

Region V field unit offices,
 
staff housing constructed
 

Koporo Station housing
 
and office extension completed
 

4.Field equipement, vehicles, Procurement records of the 
 Waivers approved by USAID
reference books and journals 
 T.A. contractor
 
procured as per schedule (see 
 On-site examination
 
annex for details).
 

5.Support personnel salaries 
 DRSPR records of payment 
 Project activities implemented
office supplies, equipment 
 of personnel and operating 
 as planned

POL supplied 
 expenses
 
Research expenses, in-country
 
travel, Publication of research
 
journal Publication of extension
 
infomation support to RDO's
 

6.3 external evaluations, 1988,
 
91,94.
 

I joint USAID-GRM review, 1987
 

10%
 

5%
 

I.technical and support 
 DRSPR Payroll 
 ORM will have the budgetary
staff at headquarters and at 
 Financial documents 
 means of recruiting and
the two field units inyears On-site visits assigning the staff.
 
8-10, per staffing pattern.
 
Additional support staff
 
salaries, 70 inyears 8-10.
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NARRATIVE-SUMMARYOBJECTIVELY-VERIFIABLE MEANS OF VERIFICATIO MOTN-SUPIN
 

2.Operating expenses 2.During years 8-10, 30% 
POL, vehicle maintenance 
Research costs 
Publication of journal 
Water, electricity, building 
maintenance 

2.Physical verifications 
site visits 
records 

2.GRM's improved budgetary 
capacity to finance these 
activities. 

3.Land for buildings at all 
locations 

3.100% 

4.Staff housing at DRSPR 
headquar.ters 

4. 2 senior staff houses. 

hRA-9mmly ($O00s0 Project records 

AID ORN TOTAL 

T.A. 
Training 

Construction 
Commodities 
Reccuring 
Costs 
Contingencies 
Inflation 

6,040 
1,836 

975 
1,433 

3,317 
1,360 
4,137 

-
-

64 
-

1,097 
116 
491 

6,040 
1,836 
11039 
1,433 

41414 
1,476 
4,628 

TOTAL 19,098 1,768 20,866 

t For details see PPI Section IV,Cost Estimation and Financial Plan.
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16 A7 TACHMENI 
1DFI II.. I::-I) I.I1.J I'.IJ IS 

he followinq listing of detailed
this Project Paper 

project outputsi is includedto inguide monitoringwell during implementation,as to prov.ide a supplement asto the Logical Framework 'senumerat i on. 

S u Me t 12.. u h 12 W..
 
he outputs expect..i in this 
 phase are pr-imarilyinr the sense "i.ntermediatethat they are not seen as ends in themselvesthe -first esse.nt ia:l but assteps tovar'ds the prniectofi the out:ptts is assoc:iated with one of 

obiecti ves. Each 
nent s e parsi on the three project compo-of farmi nq. systems resear-ch. improvement,::oc dinati on ofand .1..i. nlages, and training. 

I:XI-'-', ~I-,1:_i0N f- es e":a r c"-h tes 1~ t sS. 

...........
.. ...... . ...
FARMJING Vi.l..age reiconna :ssance surveys will have beenSY. IUI1S conducted in a sampletFSAI.:CH of. the 477 villages inthe region o.F UIperation Haute Vallee. 

ThreeW to fivei eprecsent,-t i we vilI ages wi 11have been sel ectec for more intensivecol .labor-at ion :in farming systems research.Basel.ine surveys, diagnostic surveys, on-.farmtrials, themati -c survey's and other appropriatestudies wi lI. have been conduc:ted for one ortwo years. Basel i. ne s s's wi l .i. . nc 1 udeest mato:ion 0-: f . ve .s fa'r,of o' t-f r'roduc:t i on,].riputs., usear di f armm household
tec:hnicit y, lievel S ofamong othier var'ib. hles.far'm tri al s 'The onwil l have been ceve.lop ed on thebasis of: I: . i r sst.-year- di agnosti c.; surveys.The tlhematic-: strvey c ornt ent i 1 1 have evo]vedfrom dis :ussi ors w:i th the OHV personnel ,;dFrom i nquiri es at the Farm .I.level. 

t-l r'c'prirt s. u:r, t hi., [)RSH tI./II V resear'ch w i llIhave I. evi pr ep.or -d by I-1t:he -F , . ('. uni :i n th ireg i cnn. la-so I io dilata
d wi l.. havetabu.lated -oe beenr rough analysis w,:ithin one yearof survey c:omp.etion arid used as the basis fori n-depth d i. sc .ssi ons wit h other nat i onal.agricultural research srienti sts and with theOHV,, which wil.l lead to the pr-epar-ation of areseal-c:h planning document[ to cover a periodof at least I:wo years. 

Farrers and OHV exitensiorn agetLs will havediscussed r-esul, ts frrom the -first year of onfarm trial s with DR1F:R stasf. lfhi s feedback 
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will have been communicated either in writing 
in the Annual Report or in separate documents. 

.Produti on F.erformance 

I)RSPR/Si kasso wi l l continue to work w:i. th 
farmers in the CMDT zone, testing and 
introducing new technologies in the on-farm 
trials program and monitoring the receptivity 
and adoption rates of the target farmers. 
Regular reviews of research findings will be 
held with farmers -- both those participating 
in the program and those not directly involved 
-- to elicit thei.r vi ews on the tested 
technologies. It is ant.icipated that better 
methods (::)f ani ma l tract i on use and animal 
management and a technoI ogy i nvol vi ng. i nter
cropping of maize and ciil. et will be adopted 
by farmers. 

Unless fi ndigns from the DRSPR/Sikasso field 
unit prove to be readily transferable to the 
OHV setting, production performance in this 
area is not likely to be directly affec ted by 
project activities by the end of this phase. 

However, it is possible that research results 
from DfkSPR/Sil asso in the areas of animal 
health and forage production will be applica
bl.e in higher rain.fall areas of: the OHV r-egion 
and that a certain amtc' rnt of i. mpact wi 1 1 be 
seen on the fie.- cls of collaborating farmers 
producing cotton or ma]. ' e with animal trac
t i on. 

SI)RSPR headquarters will have moved into a new 
office complex in Sotuba. 

N DRSPR will have const:i.tuted the DRSPR/OHV team 
by assignilng two experienced staff from the 
DRSPR/Si [.asso team and assi gned personnel 
returning with advanced deqrees to both fields 
units (Sikasso anid DHV). 

" DRSFR will. have fully staffed its headquarters 
in Sotuba. 

" 	USAID will have provided long-term technical 
assi stance to the DRSF:R in: research 
management, financial management, data 
processi ng/stat i stics, agronomy, and 
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agricultural economics. 

. Financ:ial management and inventory control 
systems will be fully operational. 

" A functional data processing system will have
set up in DRSPRbeen for both DRSPR management

and DRSPR/0HV use. One Malian staffer willhave been trained and assigned full time for 
data processing act:ivities. 

" A library at DRSPR headquarters will have been 
est at. ished. 

. GRM/USAJD wilI.. have jointly reviewed theprogress of the project at regular intervals
and wil 1 have dec i ded on the FSR/E team1ocati on and col aborati nq Regional.Development Organization in the Fifth Region. 

1IMIF'ROVED Reseal-] 13.c.,.t..s: 
PO INA 1 JON 
ANDI)RA/SRCVO scientistsL.NIKAGES will have worked withDRSPR in the design and supervision of at 

least one season's on-farm trials. 

[rhe SRCVCO plant improvement program conductedat the Koporo Station will have been expandedupon completion of the additional facilities 
constructed in th:is ::hase. 

DRSPR wil.. have prepared, on the basis ofresearch c:rducted to date, a series of paperswhich discuss their +indings in some detailwith regard to improvirng the ef fectiveness ofanimal traction use at the farm level. Thesewill be publ:ished :in the Jocr-nal to ensure
widest possible access by the Malian 

the 
research 

c ommuni t y. 

" At least two issues of the IER Research
Journal will have been published. 

" If there has been adequate progress in identifying viable technlologies, DRSPR will havedeveloped an understandinq with SRCVU/SAFGRAD)
for- val i dat i ng such technol ogies through
trials on a large number of fCarms. 

. No production impact is expected to result
from collaborative activities in this phase. 
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" DRSPR's annual reports will be discussed with 
representatives from other Divisions in IER in 
January, 1986, and January, .987, to begin the 
process of joint. formulation of research 
priorities on the basis of both on-station and 
on-.far-m research fi ndings. 

" 	DRSPR and Of-IV wi ] have necotiated a formal 
agreement -for col Jaboration. 

" 	 A-formal FSR/E Research Coordination Committee 
will have been established by DRSPR and OHV 
and wi.ll be .func:t.ioning. 

" 	DRSFR' will have developed cooperative research 
agreements with relevant research 
organi zations (SRCVO, DMA, INRZFH) to conduct 
upstream rese:ar ch on problems identi fied in 
the f:ield. 

WM
TRA~INING 	 RescPir ksuI.t.s 

* 	 DRSPR will have offered internships to IPR and 
CAA students; r-es..ults of the special studies 
and analyses conrducted with FSR/E staff 
super"vis:i,on will be avail,able. 

.	 The et:.ffec-tiwye tr'aining of farmers conducting 
on--f arm.WN !L, may refl, in geneial be ected their 
ral production per formance in the following 
year -- assuming that the tests demonstrated 
useful techno.logies. During this phase, howe-
ver, such impact is not. likely to be sign.ii
cant.
 

SrgOniA.i _ons tpts:. 

.	 I)SPF will have orqanized at ].east two semi-
nars on farm:i rg systems research approaches 
and methods to inf:orrm researchers and exten
sior, agents and to sensi ti z e them to the pos-... 
si bl e r:l e of tLi,s ap pro .a.hin the nati ona. 
aricult ur'a]. research pr o]ram. 

.	 IRSFP wi ll have organi ed at least two 

.x tensi on --r esarch workshops to i m"prove the 
research pr iorit izat i on pr orc: ess on the basis 
of observed constraints and findings from on
farm and on-station lria.ls 
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Wnp 1yw MY6 

EXPAINSION 
I.-IF~~~~~~. .. . 

FARING 
RESEARC /
,program 

EXTEI14 


The effrectiveress o+ )RSPR and ]HVin field stafftraining and supervi sing farmers 
conducting on--f arm tri al s w:i I.assessed have beenby the Direc torResearch of DRSPFIManagement and theAdvisor providedproject by the,, rhe Ir i. c.i pal cri teriLccessflj on fort.rainin.nt/supervi si onmini mal will bedata l oss and c: .. ose to e)xpectedamoLnts of anal ysabl Iesearch data.
 
At 1east .1t1. l1ong"-term 
 t:rai,nees
departed will havefor graduate training. 
At Ieast six DRSPR r-esear-chersrecei ved will haveshort-t erm trai ni ng in FSR/Eapproaches and metIods.
 

Al 1 )RSPR staff: have
will.refresher/introductory received 
trainingcol lec.tin, processi ng, 

in data 
and managementas stat:isti cal 

u.s well
training where needed. 

At least six seni or professional s fromor other IERr'esearcl.h and training institutionswi iI have completed s.c dy/observatiFSR/E on tour-s ofprojects el sewhere.communi ca Wri ttenions and infnr.ma-.i . on exchanges wi l1have been initiated. 

throgha 1221 

esear-h Rst .. .............. .. ..............
:-..... 

In the Operation Haute Vallee region, a ftllof thematic surveys,, on-farm trials,and other research i.nquiriested. will be implemen-The actual cont:en- of the programbe determn ned willin two ways: (1) throughtwo-year theresearch pl anning processlevel of at theIER; and (2) throu.gh theI oat i on annual eva-.of Ir(s?5ear,-ch resulJ. ts and di.sclssio. on sthese resul.t.s oft he OHVwith and col labora.:ting 
arm 


In the 


t: rs. 

Fifth Region DRSI. Rreconnai ssance eff ort, villagesurveys wi i. havecondu-ted beenin a sample of the target:vii lages. region'sThree to f i ve of those vilI. ageswi 1 1 have been se] ecited torcol laborat i on more inntensi vei n f armi systems research. 
Baselne: ne survey s, di.agnoosi :s 
ut'rveys , on--fiarmtrial...s, thema t i sr:appropr.ate Sr s, and otherstudi es will. have beenfor two conduc:tedor three years in the Fifth Region., 

I I X. 

http:throu.gh


.aseline surveys wi. :include estimation .evel.s of farm pr-oductio 
o 

.n ,, use of inpults, andfarm householId levels of technicity, amongother variables. The on--farm trials will havebeen developed on the basis of the first-yearreconnai ssance surveys. The thematic surveycontent will. have volved from discussions withthe OHV personnel and from inquiries at the 
farm level. 

Annual Reports on farming systemsresearclI/extension eFforts in each region will
be prepared by the field units. 

Other reports on particu.ar research probl.ems,finding, or experiences will be issued atleast once a year- by both regional fieldresearc:her-s and the DRSPR headquarters staff. 

Productio AMCrf 

In the Operation Haute Val lee region,
product i on performance at the farm levelshoul d ref lec:t positive farming systemsresearch/extension findings and the effect ofcloser communi cati: i on between farmers and 
e,, tensi on agent s on technology issues

faci..i tated 
by the FSR/E ef fort.Specifical.y, it is ex.pected that, in the OHVregion, total. foocJgrain output wi 1.. be ri sing
at a rate more rapid than 
 the reported nationa. average, that f.orm household productivitywill be higher than .n the baseline period,
and that the product ivi. ty 
 of animal tractionand of soiiwater resour-c:-es wi. ll have been
 
enhanced.
 

It is unli k.e 1y that improvements in the
pr-oducti on p.-rfc rmance in the Fi fth Regionattributable to the project will be evident by199 . Neverthel ess, the strengthening of thecommodi ty research at the Koporo PAR in thefirst phase of this proj c.-t should be well onthe way t.o demonstr at I ng potentialtechnol og i es f or m..I. et pr duc i l:on:i.mprovemern I.: If (MM i s se lect-ed as the col a-b ot'- Ia.in g reg i on a l. d..v. Id o prent organizatior,t'hec.re i s a possIb ii l.ty then for si cjni f icant
intervenL::ions -- and succ:cess . at the farm
level by the end of this phase. 
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IMPROVED 
COORD I1ZNA T IO]N............ 
AND. INKAGES 

DRSF's; Fifth Region ef:fortI aunched: regional will have beenoiffices constructed andequipped, staff recruited and in place, andField activities (::arrie.cd out for two or threeyears. Iwo ex peri enced Malian researcherswill have been transferred from CMDT or OHIV 
region uni ts. 

USAID/Mali wi.ll., have provided two additionallong-term exper-ts in acjronomy and agricultural 
economi cs. 

" DRSPR will have expandied its permanent staffby incorporating researchers returning from
graduate trainin g . 

. DRSPR w:i .l have demonstrated capacitymanage a larger progam of 
to 

Farming systemsresearch. Slpec::ifical.y, DRPR.)FT will have: (a)defined ,'-and del. i.nea.ed 
bi 

the roJ.es and responsi.ities of ha'duar e'ri ai'nd fi eld unit:s (b)
devel oped me.:*c:hani sms [or en'sur-:i nqsearch f. ;lining a:,Id exprri; 

that. re.
e ced a.r e r eguilar lyshared a,moncj r rI che-.rcI.-":hr-ts i ri a1l I c c uni t.s;(c) de-veo.rped.! c for: i t - ti melyi]report ing ofyresults; and (d) ef f :ci:-v:l..y managed loqz.stic sat- both headqu,-arte.rs and f iel d units andhand. ed administrative matt ers expeditiou.sly. 

The library at DRSPR headquarters wi.l bemaintained and well.-..ut ilized. 

Rearc..h.,.. 
...............
 

. Cooperat :i.ve research (invol vi ng DRSPR andSRCVO, DMA, INIRZFH or others) will have c:onti.nued i n the IHV aind CMDi areas throughoutphase. Cooper'ativ e researc-h p)roposal s 
this 
will.have been develoied f.or the F:.f:th R egion depe-nding on the natire (f the, pr-ol Iems identifiedi n the r-coriiaissalce and :init:ial diagnostic. 

anal yses. 

the JEI:*,' Research Journalh wi ll continue to bepublished at regular intervals. 

lrhe production impact of the col laborativeresearch a(ti vi ties wi l .1 depend on thespeci fic:: technnogi ,eslested and found to bevai. ei
extenci si, on t:emes., lIhe speciFc outputs
to be . xp.c.-ted hIy the 
end of this phase wi.ll 
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thus be 
 defined by activities undertaken in
 
the first phase.
 

Through annual feedback sessions, DRSPR and 
RDO staff will attempt to gauge the impact of 
their farming systems research efforts on 
farmers produc:tion. Dialogues wil.1 include
 
both participating farmers and those with on.l.y

passing contac:t with the FSR/E program.
 

" rhe llonitorin:j arid Evaluat ion Units of the 
RDOs charged with monitoring production per'fo
rmanc.:e in the areas covered by the RDOs will 
al so be asked to evaluate the impact of FSR 
act:i vity at the far'm level. 

DRSPR will have negotiated a formal agreement
of (2l.caborati on with one or more RDOs in
 
Region V. Agreements with the OHV will 
 have 
been regul arl y u:)dated and renegot i ated as 
requi red. 

" The 
OHV/DRSPR Research Coordinating Committee 
will. have continued to function throucghout

this period. A similar committee will have
 
been established in the Fifth Region and 
 will 
have begun to function. 

. DRSPR w:i.tl hav. held at least 
one wor-.:shop or 
seminar annually to share research f:indings
with researchers in other parts of the 
national agr'iculii.tural research system. 

" DRSFI: Annal Reports wi . 1 be di scussed with
 
representatives of other 
IER Divisions, DMA,
and I.NRZFH in :January of each year. [hese
discussions will conttinue the process of joint
f ormu .lat i on of resear-ch pri ori t i es on the 
basi.s of bot:h on-station and on-farm research 
find:inrgs. 

. Further means for improving the effectiveness 
of, Jinkages among var'ious research units will 
have been defined and endorsed by IER manage
ment. 

" Farmer-s and ex.tension agents in th. regional
development organizations will he involved in 
annau.tl di scussi on of research f :i ndi rgs, 
part :i.cul arl y those reached in the on--f arm 
trials. 
 Results of these "feedback sessi onss"
wi. .1.1,be commun .cated i n wr-it irng, ei:her- in the 
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annual I)RSPR report or- in separate documents. 

The three DRSPR field units 
(CMDT, OHV, and

Region V) will be 
meeting regularly for"

exchange 
 of information, 
 ideas, and
 
exper- iences. 

TRA I NI NG Ree rCgh sy.,tt 

* 	 DRSPR will have continued 
to offer internships

to IPR and 
 CAA students. 
 Results 
of the
speci al. studies and analyses wi 1 be
 
avail abl e. 

ProduqU: ii00 fei-ormruc 

* 	 The Iong-term relationships established with
Farmers in the :intensive village studies in
the OHV -area and the Fi fth Region will

conti 
nue to have a 
 trai ning aspect. Theprooduc:t, ion impac:t of Lhis trainirg will be aspeci al. concern f-:or the second project

evaluation o: be conducted in 
1991.
 

DRSPR will 
have provid d assistance to 
IPR and

the CAAs in the development of 
curriculum and

i nstructi onal. programs in farminq systems 
research /ex ensi on,.


A least 
seven persons will
At have departed for
 
graduate training.
 

. At least 14 persons will have 
returned 
 from
 
graduate training abroad.
 

" At least eight DIRSPR researchers will have 
received short-term trainingo in FSR/E methods
 
and approaches.
 

" 	At least two in-country refresher courses will 
have been conducted for DRSPR field stafr and
participating 
 ex.tension agents from OHV 
and
 
the Fi-fth Region RD(O. 

" All )RSPR staff in Region V will 
have received

in-country (on-the-lob) 
 training in 
 data
colle .ion, processing,, and management as we]1 
as in stat istical. methods. 

.	 At least 
six, seni or--I evel researchers f from
IER wi I I have comp..eted observati on!study
t:.oor of FSR / I- ef .f rI: s in other Af rican 

I 	 Q'v'" 



countries. 

At least three DRSPR researchers will have 
participated in international conferences or 
seminars relevant to farming systems research. 

Phase 2 -e 194 

The accomplishments possible in this phase of activity are most 
readily specified at the organizational level. Outputs expected 
with recard to both research results and production performance 
will be more real istically established during the second phase of 
FSRiE activity, when the lines of tec:hno]logy development and 
adaptation wil. be cl.early establ. shed. The outputs i. ndic::ated 
here thus are r elati. velV 5ye(.-ii: with regard to organizational 
impacts expec:ted, but are more gl obal].y stated with regard 
prodc.-ion impac:t and research results., 

E.XP.:ANS IONIe .. q7.!_es .l.:s 

OF 
FAIRI]N3 SYSTEMS Inf the OHV and Fith regions, DRSPR field units 
RFSEARCH/ will have continued to report annual ly on re-
EXIENSION sults of on-farm tria]s, thematic adoption, 

and fturt:her research needs. In addition to the 
Annual Report, the teams wi.1. be maki ng recu. 
Jar contributi.ons to the IE: Research ,Journal. 
to report findings, and will be participating 
in internationa.l conferences and seminars to 
present research restits. 

Qduction Perfomance. 

Production and/or productivity of farm 
households :in the three zones should be 
measurably improved by the DRSPR FSR/E effort. 
Three different means of ascertaining the 
nature and rate of improvement will be used: 

.. Annual feedback sessions of DRSPR and RDO 
staff with farmers, including both 
participants and non-participants in the on
farm tri a. s programs. 

-- Periodic measurement through formal surveys 
of key indicators (which will be determined in 
the pro.ess off i ld research) by both the RDO 
Monitorirg Uni:ts and DRSPR teams., 

-- Anal ysi s of morp qi. obal i ndi cators of 
production and product:avi ty avai 1ab.l e from 
other units in JER and the Mini stry of 
Agri cul ture. 
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Organ.i za:i onali ]..!t...pu..ts... 

. All DRSPR field teams will be completely staf
fed by trained Malian researchers. All willhave worked for at l.east one year with e,,pe
rienced technic:al ass:is-tanc:e personnel. 

" All DR;-.,FR offices (headquarters and field)
will be fuJly functional, competently managinglogistics, a full-scale field research 
program, data processing and analysis, and 
long-term research planning. 

IMPROVED' Research Resul ts: 
COORD I NC UI ON
AND LINK:AGES . Cooperative research programs will continue to 

produce results which will be reported both inAnnual Reports and in the IER Research Jounral 
as well as in conferenc:e and semi nar papers. 

" The technology "shelf " shoul d be continually
replenished with new technologies as viable 
ones are tested in the farming systems
research program and other pre-etension 
testing programs, moved into the outreach andextensi-,n programs
organizat ions, 

of the regional developmentand adopted by farmers. 

Produlcttion Fer .Formance: 

" As a result of the increased dialogue amongresearcher s, exten..inn agents, and farmers
sti mul at"ed by this project, a1 agri' i cultural
research should have a more visible impact atthe farm . eve. Ad(ption rates of a variety
of research"-proposed :in terventions wi . ] be
used to measure thi s production i mpact. 

OrganiPOT PUSUNa;O~.31', 

" A regul ar process of consultati on about re-search problems and priorities will have beenestab .l i shed and will. cent I nue to function.
This process will involve research scientists 
in all national, research organizations, RDOs,
and farmer-s. 

. The IER Resear-h dournal w:i.l.l. be a recognized 
means 
 for in tra-organ. zat i onal communication 
of researc:h findings. 
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" 	Malian researchers will be active participants
 
in a variety of Arican and international 
research networks, particularly those which 
deal with farming systems research and 
extension issues. 

TRAINING 	 Researh Results. 

" The IPR/CAA internship program will be a
 
regularly established part of the DRSPR field
 
units' work. The analyses conducted by these
 
students will be part of the overall output of
 
the DRSPR research.
 

" 	The qual ity of research will be markedly 
improved over the beginning-of-project statu.s. 
Statisti:al analysis will have improved; field 
trial techniques will have been sharpened; 
overall cost-.ef{f ic:iency of: both surveys and 
agironomi c trials will have been enhanced. 

r.oduc: .i.onPerf ormn e.. 

• 	 The training aspect of the on-farm trials will 
be continued. Some effect should be visible; 
a special effort will be made in the final 
evaluation to suggest ways in which this 
training could perhaps be improved or could be 
adapted for other extension purposes. 

Ogan i at i oa utputs 

" The national agricultural research and 
training institutions will have been stren
gthened by the long- and short-term training 
of more than 30 professional staff members. 

" 	The skills of more than. 1(0) junior- and 
middle-level professionals wi.l have been 
increased throuqh in-country training courses. 

* 	 More than I.00 IPR and CAA students as well as 
150 personnel in FD.ts will be familiar with 
the concepts, approaches, and methods of far
ming systems research and extension. 
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I. AGRICULTURAL RESEARCH IN MALI 

A. !he Agricu1tural _rduction Environment 

A.1 General Overview 

Farming in Mali is, as in most of the Sahel, a way of life for 

the majority of the population. Fu.ly 85 percent of Mali's 

seven million peop].e live in rural areas. They produce nearly 
all of the food eaten by their own households as well as the 

greater part of that consumed in the urban areas. In additi on, 
7o
agricultural exports (including livestock) account for over 

percent of the foreign ex.'change earned by Mali. 

In 1983, crop producti on was below normal , due to inadequate 
rainfall in many regions of the country and to poor distribution 

of rainfall in others. Livestock sales rose toward the end of 
the year as pastures were depleted and herdin g families sought to 

reduce herds to levels whici could be supported on available 

forage. Food imports, both concess:i..-nal and commercial, are 
expected to be hi gher in 1984 than i.n previous years --

indicating once again Mali 's growirg dependency on external 
sources to meet the daily food needs of its peopl.e. 

Mali has natural resources, however, which remain underexploited 
and which hold out the possibility of Mali attaining and 
sustaiini ng food se. f-suffi ciency as we]. as generating an 
exportal:.[e surplus. Developing these resour-es has been -- and 
conitinues to be .-- the long term objective of the Government of 
the Republic of Mali ((RM). The strategy for achieving this 

objective has changed over time, however. In the early days of 
Independence (the 1960s) , the emphasis was on publ. ci. nvestment 

i n the irri..gat ed sec:::U or and sel f-rel i ance and c:ommun:i. t'y act.i.on i n 

the predominant l,/ rain I ed far ming areas. Gradually., the pub.i.i.c 
ro] e in ' qric.cul t..ural devel opment was expanded i rto the r'ai r-fed 
areas, with the format:i.on of regoional devel. opment .organizations 
(RDCs) in th. ear] I/ .970's. These RDUs were chargc.ed with provi
ding input dl..ivery and mar ketingg services as well., as extension 

advice and gener ally "animating" the rural areas. Cooperatives 
were estab.ished to receive credit. and organize crop purchasi rig. 

l . educat ion c: lasses were held to promote 1 i teracy among 

farmers and increa.se their capacity to as.sume responsibi, ity for 

their cooperat:ives, .rn:i. tially managed by empl oyees of the RDOs. 
P: hi c:: mark:et ing monopo.lies (for both inputs and produce) were 
set. up to compI, ement the RDO st.ructure. 

The promise of government.-led growth in the agric:ultura.I sector 
was nrot, owever, achieved with this strategy. In the mid-- to 

late- 19"70/ s, the strategy began to change. The .changes stemmed 
f: rom many causes, con Li nued reoccurrence of the devastat inng 

droug;cht c:nd:itions exper:i. enced in the early 1970's; the e.xcessive 

f . nan c: al debt s rr: urrpd:I by niany of t...e state or garn:i zati ons 

through overamb:itious ex:pansion or simply poor management; the 

recogn-iLi orn that' the technolo: gie.s whi(::h farmers had been expec:ted 
A- 1. 
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to adopt were not wellas suited to their needs as had beenthought; and the over-all realization that the top-down approach 
was not workinq. 

The ma ra--ti ncq monopoli es for- agricultural inputs and for food crops have been graduall y disbanded-and private sector traders
have been encouraged to play a greater :inrole these markets.
lhe ro.les of the RDis have been modified; there is a perceived
need to increase the effectiveness of the servi(ces provided tothe farmer-s wh:.le decreasing the costs of doing- so. There is a 
gr owiji( rec:ogniii on----- cr-ystall..ized i.n the preparation of theFood sector strategy -... that priorities have to be set within thecapa:ities of the GRM to financ them and to manage them. Irrigation r-emains a vey 
 higlh priority in the agricultural sector,but the devel c:pmert of new techno l ogies to t: rther increaserai.nfed crop production has also received a new emphasis. The 
man agement'It of lI. vest oc ::i n e;.x ternsi ve product i on Eystems has beenrea. or ated to those who I::n()w it bestoc. --- the herders themselves.
'lhe public- livestock organ izations are emphasizinng support services (Cea.th, resear:h, water point deve].opment, credit for on-farfm :i.sh feedinc: ) rather than direct interventions in grazing
and pasture management , For e;x,ampl e. 

:u.tt the chali.enge of: increasi nq agricultural pr-oduction -- andthe food self-sufficiency of the country -- has not yet been met.Many farmer-s in the country are still riot far beyond subsistence. 

A.2 Technol ogi cal Level 

Malian farming systems are often analyzed in terms of their"level of technicity," that is, with reference to the level of
equipment and techniques 
which are used in farming and herding

enterpri ses.
 

lhe lowest. level of technicity is termed "tradi.tional." Thisimpl . es use of manua. labor, equipped onl y with a local ly--manu.fa
c:tured hoe, for the cultivati.on of crops. lhe only source 
 ofadded fertility to Fields i.s manure or household waste or the 
periodic return o.f a cul.tivated f ie.ld "tobush +allow. The mainobie _tive of trad iti onal crop producers is fam I.y food; surpluses
are marketed only when the househol.d g ranaries can hold rio moreor when there is an urgent need for cash and there i.s no other source of. ] ] u. dity ava i jb .l0. Herders are tradi. tional i. theypurchase no suppl eme-Ital .feeds or mi nera.l s f or thei r an i mal s,treat animal diseases with herbs and l:ocally-marnufac:ture:I poti.ons, and build Lheiir herds with an eye on the long term --marketing (only the minimum needed -for desired herd structure and 
(ash requiremernts.. 

A move up the technologica]. ladder is associated with the use ofpurchased inputs and with a greater orientation toward production
of a surplus for sale. "here ar-e, of course, intermediate steps 
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on thi s .ladder. Kent.al of animal tract i on equipment for the 

prodlc:ti.on Of a non-con!sumabl e c:rop., such as cotton, for emxampl.e, 
is one step up -- but not as high as owning two or three pairs of 

oxen and complete sets of anima.l, traction equipment, buying 

chemical fert ilizer and produc:ing maize as well as cotton f or 

sale. Similarly, many herders use purchased medicines for aniral 

mai rilenanc:e but do not buy addc i ional f ,eed or mi neral. 
suppleme ts. O f iarmr'/herders purchase animal s at the end of:fther 
the rainy season, ofter on cred:it, for the empress purpose o4: 

feeding them up for premium sale at the end of the dry season 

when the traditional herds start looking thin from the declining 
pastures. 

A. '.The Relationship between Farm and Non-farm Production
 

The move up the technologi cal ladder just described is often not
 

asmooth one. Certain investments take substantial chunks of
 

money at one time. Some investments can be lost: due to family
 
break-up, for examp]e, wh:ich means that indivi sible capital equi
pment must be assi.gned to one party or another; due to death 
of an ani.mal used -for tract:i on, for example; or simply due to 

adverse production con ditions -- poor rainfall , an attack of 

pests, an ep:pidemic: of a disease, etc:. 

One c+ the strategies whiclh Malian farmers use to both acquire 

new agricut.'ural technol.ogy and to hedge the risk of family 

starvation in the event of its loss is to pursue off-arm as well. 
as farm ,nterpri2ses. Young men are sent on migr-ation to the 
urban areas or to neighboring countries to earn cash incomes 
which will enable the head of the household to which they belong 

to pay cash for l:purchased inputs rather than to enter into a 
credit relationsh ilp with another person or RDO. Off -farm employ. 
ment is also p.rsued by .fami.ly member s living on the farm. They 
work i.n , to earn then plowedtheir spare time. the cash which is 
back into the agricul.tural enterprise or used to meet shortfal ls 

i f .-rmm produc t: i on. 

B. the National Agric ultural Research System 

B.1 The COrcanizat:i on and Management of Research 

The national agric:ultural research system, of course, is mandated 
to address many of the the problems which arise in the agricultu
ral sector just brie.fty described. 

AricA t.uraJ research in Ma.i began under the French colonial 
admi n i.stir at i on i n 1925 wi th the estab 1 shment of a cotton 
r-esear ch stat.ion at M Pesoba. In J932, the Office du Niger was 

created A:o promote irriqated produc t.:i on of cotton and rice and a 
progr:m of r:ice reosear ch was init.:at ed. Unt.il Independence in 

.1960. a.l.. cr-op research was conducted at these two locations. 
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The Malian government (GRM) assumedaqricLtiural administrativeresearc h in .1962, just control ofwith the two yearscreation after Independence,of the nationaIl agricultural researchtion, organi:athe Insti-utplaced d'Ecoromieunder uraethe respons.ih.1i:y (TER). Thisrhe most of Institutes:gni ficant the Ministry was..-.olicv rharhuqe of Agriculture.to madeMali an administ: rative :in transii:on
control, f ro) Frenchfood was ancrops :i.ncreasedrelati ve t:o c-ash emphasiscrops. onactual However,conduct tilof 1974crp resea-c-h thecTont1-r act activitiesby a nubirlbir of was doneFr'en ch undermost agr:i cultur.alnotab ]y researchI re institutes,nst i tut(e for- rop i c:al (jr-(IA). ,Still, Ag cu.l tural ResearchFrenchlevel.I suppor-tn 1982, ten and infl uence remained

assistance of the.2 expatriates at a high
suppJ, ied in IER wereby France. technicalto play Moreover.,an important IRA[ advisorsrole continuein the dicussionsnatjonal research and meetingspriori iies ar-e in whichreviewed and set.

ILivestock research 
it was 

was also begun under theturned co.l onia.lover regime,to direct andIndependence.. Malian governmentIt was managed control atResearch by the Centerin I£R. forIhe National L..i vestockto::, I nstituteForestry, and for ResearchHydrobio.1opy on Livesnym in (with theFrench tongue-twistingof INRZF:HI) jas acroareas formedof r in-searchl from the .1901 removingadministrat;ive theseof Agriicultu r'. purvi, ewand p1 ac.1ncJq them 
of the Ministry

Ministr-y under theof Rural managementDevelopmeit, of theDivi si on The(DM,), Agcri culturalwhich Engineeringdoes researchmaTi ns on f arm. n the Hinistry mechanization,of Agriculture rebut it is not administratively tinder the IER. 
1EFR' is administered 
Director-.... Genera.l. 

by a Di.rector-Ger.eral, 
aided 

22 
The Insti tute has 

by an Assistant
expatriates. 750 staff members,Staff includingare categorizedstaff. There as professionalare presently 2:25 or supportMalian professionalsc:l assi f ied into three in IER,br-rad qroupsl 

-- senior
suffi cient 

level (Al), that is,
years of experierce having graduate training
with oran ISA degree (see below);
 
-- middle I evel. (AW
;ears or A2), that is,
of professional withtr-aini nr at least fourafter high school; and 
. junior levelI (01.years and 132), thatof professional is, with less thantraininrg fourafter ninth grade.

Most of the Professoaic.l stafin agricul.:ure have received theirin Mali. There basic training
provi de 

are presently four schoolssuch whichtr.j i ng : 
-- the Iural

which Pol ytechni ctrains Insti tuteagriculturalists (IPFR) at Kati bouqoulApplied at twoSciences .evels:(USA), (a) a degreeafter which involves inhigh school. four yearsb) a diploma of trainingin Aqri cul ture ( ITA) , which 
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-- 

involves four 
years of training after nine 
years of general

schooling; and 

-. three Agricultural Appreniti ceship Tr-aining Centers (iAAs)whi ch present graduates with cer-tific:ates (the CAPA) after three
years of agri cul -ra.[ training fol.iowing nine years of qeneral

school:i,ng,. CAA graduates are call1.ed "moniteurs.
 
1ER staff are now assigned to one six
of divisions: (see 

Attacrhment 1) 

Agronomic Research
-
 (DRA);
 

Farming Systems Research (DRSPR);
 

-- Technical Studies (DET); 

-
 lanning and Evaluation (DPE);
 

-- Documentation (DDI); and 

Administration and Finance 
(DAF).
 

The Division of Arrnm:ic Researc-h (DRA) is by far the 
 largest
di vi si on in TER. Responsi bl e for all on-stati on commodi ty
research, its 590 emplony.es make up 70 percent of 
 ti.he enti.re TER
worIfor::e., The major-ii:y of its staff work at the DRA headqua -.....ters in aRamako or- at. Sr:tuba, the central rese-arch station justoutside of Eamako; the rest are posted to 
cne of: the relico,-,I, orsub-.regional 
researc:h st.ai:onl s which are manacled by the Divisi on.DRA has 1.72 professional-level s.af : ot.o of whi ch onl y ten have
graduate lev:l trai ninq (M. or PhD.S. equivalent ). However,sever-al others have beneFitted from short-term trai.i inq at insti.
tu.i,ons such as 
 ICR.ISAI, , olierJ jIFA,. IRA and i nst i. :itut:i on sthe U.S. and ELurope. A.(t present, t.ern of DN~-A's st:ff 

in 
IemTbeprs are
in 1 onq-g I.er-e craduate.e ra i.nig andan re expp.:*:t:p:r tod ret betweenIn urn1985 and 1.988. Al . schol ar-sh.i.ps have been provi ded by prcjectssupported by var :i s s .itelnoTir or ntenai,ona l orqan. 2 t:i ions. 

lie DRA i.s di vided into si.,x section. 0s5, four of which deal withpart icul 

1 

ar groups of commodi ti. es. The f i .f:th deal s ith seed
mu.lti p icat:ion and 
 the si'x th with muli.1.ocati ona]1 testi: ng ofvarious tecihno: .1ni.g DRA i s al so c harged wit h the c:oor-di nationf:and .l.i.ai.son wi!lb intrnat ional and reg:i cnal research programs,as wel.l as with miianage.men.:-rl!. of most IER experiment si:at:ion. 

The Division of Farminq Systems Research is Lhe newest diisi(onof IER and has the sec:ond lar.ges: st:aff. Hieadqua-ter-ed I n 

Silkasso a to.own about 1:ki:ilometer s from Llamal:o, DIRSPR emp..oys
64 people, includ:i ngj IS...
prof essiornals. Onl(ri1y one of these hashad graduate level: traiinq. F:ive others are presentl[y in
termrn t.raining i n Frante., expected long--
to ret ur-n :irn 19H4 and :1.985. As 

A-.5
 

http:emplony.es
http:call1.ed


will 
be di scussed further below,

and, in DRSPR :i.ncludes two fieldaddition, teams
is reponsibJe .for ther'ouala regji.onal1 management ofsub--station, the Tie-...the only IER e:periment station not.under ])l:, contro.I. 

The Techn ical St uIdi s Divisi.ono0t (DE'T) is responsible for
mu.1.ti.di scip.l inary pre-pro.ject c:arrying
studies and other surveys
fo t and
h :. collction

yields of data dea.ling withwhich are regularly used in 
inputs, prices, andMinir.stry policy
Ihe methodol,ogy sevction +or-mul ation.of the I)ET periodical.yFarmer su.te'-vys issues reports on 

as 
conduc ted by other Divisions (D::E,by the DEI i.t:sel DRSF:'R) as
. well.
lhe DET is al.so respon sib lie for the
ser'vi ce i.n!: r itrni. of: IER sta.ff. 

Ie10., anning 
 and 
 Evaluatir
on Division (DF'E) carrieseasibil.ity, monitori out
ng, and evaluation studies at 
the request of
t ie Gover-nmentl.
 

In general, 
 ar analysis ofquate TER's staffing pattern shows an
number of pr-ofessional adeper-sonnel
lev.J s. at: the junior and
It I s the.se sta-ff, middlesupported by personlnel1 trained at 
the
CAA l 
 .ev.(o.it.
men : s rar- :i-d ou t at) , wh..ch corndLic:tI: the .I.the r'ealch statn.ar'ge- nimbers of,/e,:l.s, - To'rhe e.perihowever, anal ysi sa resevere shortage of•fi.ned as havi ng. at least qual :i f:ieed researchersa Iast:pr 's level (de
some prof essi onalf ield e.xper ienrce) in the 

degree and 
There are, on y 

t)wo Iey divisio.nOis,sever IR)I'A andsuch pI.p"rsons DRSPR.
out of 
the total ImLbIIb'eIrtwo div:i.si ons who iln theseare so qualif.ied. 

"...
 

IR has 
 a net:.work of rescar-c. stationsstatiorns whi c'h 1 (si.x in all) arndcover all. of subWf.tachmenit .I the major aqr-c.jmati.cThe ce:'ntrIl zones of Mal.resear ch: statior 
of Bamalk:o) is 

at SotLiba (ou.sidethe I.oc ation at which most research activity is
 
ccn
lfood cro.pf:.sra- .
 The section ofand vegetal.es oils 
 t.he D:A c:harf(::(SRCIiVO) with resoarc:his headquar-tered there onare al.1 oI: the rel asona 
 or I..FC-associ atedICRISAT, i: ternati onalSAiF .if, cAIDi pro i.cts,and IPM. Also near Bamako is
rpseaich station the horticultural
hmanaged 
 hy f:he Firuit and Vegetable 
 Research

Section 
(S RFM of D . . 

The three reqi'nal stations are located in:
 

Cin.ana, which 
is in Region IV, 
and focusses
crops. on rainfed
1CRIS T has many activiti.es here.
 
-- Kogoni, 
 i.n the irrigated 
area 
of the Office du
where the emphasi s :is Iiger,

on irr':igated r-ic::e research; and 
Dire, 200 Win. north of Mopti along.: the Niger River, wherethe .focus..i o.:s on irrigated wheat research.
 

N ara.l.a 
in the Region I I focusses on 
cotton research and
deve]l opment.
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Each of these regional sLations has an on-sit.e Director-, one ortwo addi. ti . nal pr:,fessi onal staff, three or... f ur mani teur, and.imi ted support staff. Because they are located in or near 
popul at i on c:ent er s, st at f: are not al ways provi ded lousi ng on-station, but rent it in town. Laboratory and offi ce faci.lities,
however-, are part of: the station compIe;. 

adton1::i.In add :i to these regi ona.l st.ations, IER/DRA manages substations, k nown as PARs (P-'oints d'Appui de Recherche) and sever-a;l
PEF's (Foint s. d'E'xperimentation :ermanrente). The PAR in 'rieroua.l.a
is the only one managed by IER/DRPFSR rather than DRA. PARs are
gener-ally stand-al.one research comple>es. lhe PE's, on the other
hand, ar-c 1 :cat.d i r a -r Icul tura l trai ni ng centers and young 
farmers trani ntii:ers. 

FARP are all. so h aed by a Di ector, usual 1y a mid-I evel
professi ona.l with relatively little ex.peri ence. One or two
additioral professional staff (junior level), two or three
monite urs, and guardsc csompl ete lhe IER staff rosters at these substati ons. The i nf rastructure at most ['ARs i s qenoer a]. 1 y
inadequate.. h-sli '.tioi- housing7 is iot pro,/i ded and sinceF'ARs are generall thenr a I. cl to) v 1 1l avloe oles of f tIi mainfl 1"'. (::Is ,, r' a therthan in large towns. nLa:,-C.C:F find it di.ficult to locate adequate-,
hou sincj. PAR. thus Jlo akabandoneSd when the exper.:i mental season 
is over- It is di tfi. (l.[t: t.o att:r act, reta in, and motivate staFf
 
at. F:'r'Rs under thee' (2onI t.Si on s
 

There are two other stations whi ch are part of the research
station n:-.twCrr'k i.n Mali, but which are financed, stafff1ed, and
managed by regi ona. organizations with support from IER. 

At Same R esear-ch Station, near Kayes in Region I, colla-.
borative work with other member-states of the Senegal.
Ri ver Basi n Commi ssi on (Mauri tani a and Senegal. ) i s un-
dert aken ; 

-- Mopt i R:search Stat i on in Regi on V i s under the 
:i recti.on of the West African Rice Devel opment Associa
tion (WARDA) and focusses on deepwater- rice improve
ment; and 

IER researchers have access to these facilities for conducting
trials at all !stations and ar-e posted at all of these stations as 
well as fthose, direl.y managed by IER. 

The decisi(ns as to which research programs each of the IER
Divisions wi.l. carry ouit and where experimentation will be condu
cted are made at two levels: (see At tachment 3.) 

the Nat-ional Agqricul, t:ural Research Committee; and 

I:El R Technical. Commissions. 
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The Nat.ional Agricultural. Research Committeeresearch formulates broadpol i cy, i denti fi es priority researchc:onjunction concernswith nationil. needs, and 
in 

determineseffort and resources required. 
the level of

The Committeeyears, under meets every twothe chairmarship of the most seniorthe Mini stry civil servant inof Agri .:u ture, the Di rec:teurPart i ci pat:. i on du Cabinet.by various research and regionalorganizations development(who are respon:i ble for extension) as well as thatby the international donor community i s invited. 

The five [ER Technical Commissions are responsiblewinq research proposals prepared 
for revie-

Agronomic by the various sections of theResearchi Division, I)SPR,projects, evalu.ating 
and associated internationalresearch results,the proqram and generally coordinatingto avoid duplication of researchassure efforts andthat pI:roposed programs to are in line with theest ablished prioritiesby the National Agricutural Research Committee.TER Iechni. cal The!omm sij.ons meet every yearCommi s:ion soparatel.y, in March or April, eachwith the Director-G..eneralat each. The of IER prt'sidinglechncaJ Commissions are organizedof Divis:ions and along thE linesSections wi. t:i. hi TER. [articipantshr:i ca Itommi ssi on meet i nqs are: From 

in the Tec
researcherswell wi t hi n ILRas from relat ed r-es.arc h organizations as 

( I'NRZFHnal. deve-lopm :,nt orqanizationrs; DMA); regio
tr-aining institutions;or-qani atonrs and donorf inanc:in g acricu.ltural researchTechnical :i.n Mali.Commissions Orce thereview previouts

modify years' research resuilts,and/or approve the proposed researchsals are programs, the proposubmitted to the National Agricu.tural Researchtee. lhe resiearc:h proposal s 
Commit

are then implemented by the concerr-ed Di. vi si ons and Sect.i ons. 

The Nat i onal1 Inst i tute for Livestock,Hydrobi[ologilca[ Forestry andResearch (INRZFH) isSot uba, also headquartered atrear Bamako, a] though researc:h is conductedwell. el sewhere asThe livestock research division
whi ch has three programs,i s manaled by personnel from the 

one of 
Internati onal Livestock

Center (ILtCA) : 

.. The animal product ion programsub-progr-ams includes 19 differentor projects, inciuding research(comparing on animal feedingnatural pastures, cultivated forage, andtional forages); non-convenstudies of genetic improvementresearch or improvement in cattle; and
*in pig and chi:cken populationrs. 

2. l-e Central Veter:inary Laboratory (WVL.)research, al.so conductsincluding i nvest.i qat i oris in bacteriolprotozooloqy, ogy, virology,entomology, and toxi.'c plant eco.loqy as wellrel.ated to as workthe production of vac::ines and thei.r- utilizat, ion. 
3. I L.CA ' s program i nc.i. Ldes seven .i.ement sproduction from i mproved Foragewoody, leguminous shrubs; pasture developmentfloodp.lains of the Niger inthe Del ta; cultivation of millet and 

:owpeas for forage; production of other l eguminouis forage crops; 
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on-farm trials and vilage-level studies on forage; and a feasi

bil ity study of pastoral units.
 

Division of INRZFH currently
The Forestry and Hydrobiology 


pursues six genera.l areas of research, involving:
 

the savanna zones, including trials
1. 	 a study of trees in 

local
with new types as well as classification and observation of 


species with regard to yields, location, etc.;
 

2. 	 research on the biology of indigenous species and the
 

various techniques for propagation;
efficacy of 


3. irrigated forestry plantation research;
 

4. an investigation of artisanal paper production;
 

5. 	 surveys on fishing and fish consumption, working out of
 

in Mopti; and
the Hydrobiologicai Research Statior 


6. 	an inventory and analysis of natural resources, (a project
 

1982 was instrumental in
called PIRT, funded by AID from 1980 

establishing this section).
 

The )ivision for Agricultural 	Engineering (DMA) was created in
 

1970. 	 The directorate of the DMA is located in Bamal.::o. Actual.
 

research and development work and training takes place 	in Samanko
 

(near Bamako), Sikasso, and Kayes. The DMA has a professional
 

staf f 	 of 21 and 99 support staff (mechanics, blac.k.'smiths, and 

others). 

Until. 1979, each regioral development organization contr:ibuted to
 

the core research and operating 	expenditures of the Division. By
 

that time., many of the RDIs were having financial diff:iculties of. 

their own and stopped these contributions. Since 1979, the DMA
 

has received operating ex.penses 	only from the C(DT (approximately 

$62,000 per year), salaries are paid from the nat ional budget 

through tp ini*tryl:. of Agricu lture, in which the DMA is located, 

arnd project fLuIdino is provided 	by a number of donors. The F(J 

and Saudi *nrabi.a have provided both capita equipment 	andSwi.ss, 

buIdinais. Both the Swiss and 	FAD)are presently also providing 

techr cal assi starce. As of 1984, CMDT wi 11 no lonqer supply 

core fundir'g, al though DMA will 	continue to work on special
 

reosea r ch i rn t:lie CMI)I req:ion. 

The I.)HIM has p.layt-d a pa.Lticularly vital role in the development 

of agricul:t.ural, meclhani zat.ion 	in the CMDT zone. It has been 

respons:ie.for thp des igtn, devel opment, and/or moci . i cati on of: a 

wide ran:.i o f tI I.lage eq ip.pment cur.Irent.y in use in 	 the zone.. 

DMA is 	 also respon si b] e .o the inItrodLction of the Bouyer trac

tor, a 	 tractor wit.h sma.l.I horsepower and rel.atively low cost. 

devei opment f forts whi c h are presentlyOther res:.ear ch and:l 


underwa y ndi. ciate the breadt:h of I)MA's interests:
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-- 

survey of 
traditional technologies (FAO);
 

-- R & D on 
bioqas (French);
 

R & D on processing equipment 
 (IDRC); 

- barite (sheanut) oi l press devel opment (GTZ and some
private voluntary organizati.ons);
 

- tractorization
small 
 (Italian support);
 

development 
 of a multipurpose seeder 
 and fertilizer
spreader for the CMDT zone 
(CMDT); and
 

-- development of 
heavy equipment for animal 
traction in the

CMDT zone (CMDT).
 

it should also be noted that DMA has been 
an active collaborator
with DRSPR in 
the CMDT zone since 1980. 
 The 1984 proaram will
include farn-level 
work on weeding equipment, on, carts, a two-row
cul ti.tvator/-weeder., and improved yokes and harnesses 
for draft
 

El " •i'"I'I 'fiert ti r 
B.2 [ .4 : .,--,d}[:
!:.:d.J;y. c!-f.L E':.[....#..., .....
 

The Sec:ti on for 
 Research on 
Food Crops and Vegeable Oils(SRCVO) with:.hin the Agronomic Research Division (DRA) and the
Farminc Systems Rpsearch Division 
(DRSPR) are responsible in
. ar-ge measure -for the experimental 
crop research regularly conduc::ted injii :i ,h1...1 ANrrntern :
] .1 ;i i na. Ie'searcrh i nvol vement is programmed a part of these research enti.ties and thus can be di scus-... in n:'rr
iunctotn with the more disi.:i nctly local Oneresearch. 

crop is the emop.atorp.o tose generai zations. Cotton research
is c:or(nducted I argejy :i.n cooperat:i on witth researhe-rs f:rom INCT
the.Fr ench cott(nr rese,£c-ar-ch insti titute. 
 1he di scussi on here wi 1not, t heiefore,, dea. fCurther wi.h cott:on, but will rather, focus on those food crops ii IER ' , manidat.. 

Ir Mali , the SRCVU; 
is pri rcipal .y responsibl 
e for on-station
researc:h; DIRSI:'R 
emphas ises on-Farm research in 
its program. This
separ-at.ion is riot, however, r igidly maintained. 
SiRCYO: Food C o rd V (]t?,~e !}i] }.. .a.q,
 

.BYQ Yeq?.Iygt e lii I Resear-Q
E.oQpc 


SFCV[) manages 
 its research prog.ram by coordinating the work 
 in
 
each of its six 
sub-sectioris 
 or "cells":
 

the plant improvement cell, 
 which focusses largely

foodgrain arid 

on 
grain legume variety development;
 

the oil crop improvement cell;
 

-- the soil science cell; 
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the cultural practices cell; 

-- the plant protection cell; and 

-- the multilocational testing cell. 

Plant Improvement: 

lhis cell is considered to be the most important ce]1 in the 
SRCVO. Until 1980, an IRAT researcher was the head of plant 
breeding and the breeding program in Mali was determined in 
consul tati on with the chi ef IRA"[ cereal breeder working in 
Bambey, Senegal. [he Ma]ian breed:inq program was primarily a 
varietal screening program, with few actual crosses beirng made 
on-station at Sot ut:,a. This situation has substantially changed 

:tn recent years as a Malian researcher is now head of plant 

imrproverent and some Malians are in training, or have just 

returned, witth s 'eci a.iti. es i n p.l ant breedi ng. he P] antt 
I mpr ovement Ce.I 1 wi l1 cont i nue to: be i. cl1.ose touch wi th 
i n ernat i ona. research i nst i t utes, however , and will. thus have 

ac:ess to a wealth of genet ic: materia.l as wel. as in formation of 

recent advances in pl ant breeding elsewl-er-e. ICRISAT has mair. 

ta. ned a collabora.":ive sorghum, mill l.et, and minor millet (finLer 
millet) breeding program since 1978. Rice variety improvement is 
carried out both by the Plant Improvement Cell at the station at 
Kogoni and at the WARDA station in Mopti. 

In sum, most of the research done by the Flant Improvement Cell 
has been focussed on sorghum and millet., the major food staples 
of Mali, with some effort devoted to maize, cowpeas, rice, and 
minor mill ets. 

p rhum: The in:i.tial strategy for yield improvement 1:o1-... 
lowed in IF,. invoIved mass selection of superic:r local. varie-
ties. These improved local varieties were diffused throughout 
the country :in the late 1960's. A more intensive breeding prog-
ram was lthen ntroduced, emphas i rizg the J.introd uc:tion of e.,ot i.c 
germp., a sm. lhis pr'qrogram, invo].vi ng crosses of local populations 
with exotic material, was begun i.n the ear]y 1970's. Among the 
c:rosses made at iot uba dur:i ng these years, several werP retai ned 
by IRAT sorghum br c.nders for their yie.l-d capaci:ty. Ufi.fort.urnate-... 
ly, most of thene popu lations did not, hold up under farmers' 
conditions. The common w:i. tchweed, Qtriga parasitized them and 
they showed ]ess seedl.ing vigor than the local varieties. With 
the arr-:ival of the ICR ISA. pl ant breeder in 1970, the Malian 
breedirg program was agai. r -eoriernted toward the nat ional col.ec
t i on of 1 ocal. var:i et: es of sorghum. Seed l.i ng vigor, S.t.r- I. j 
res:istance. drougilht to. erance., coolki.rng characteristics, and pho. 
tosensitiv:i ty are among the criteri. a being applied in this ree
ding program -- inr add:ition to the universal criterion of yield 
per hectare. 

The TCRISAT effort, .f i nanced by A]:D/Mal i , is an important 
component of the SRCVO plant breeding effort. At least two 
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sorghum .varietiesare expected to be released for large-scale
testing (S,.F'RAD) on farmers' fields in the 1Y85 growing season. 
1he progr'am has bene-fiLted by the contirLuous association of an 
em.perienced pl.ant bre,eder from the U.S. sinc:e ;1978. 

1i!, . _. Mi 1.1 et var ita. :i mprovemen t has been slow and
di fficult all across West Afri.ca. The prob lem of resistance to
downy mildew has not: been reso lved and a sour:e of resistance to 
str .ijg has not yet, been fourd. The IRMT pol::v of breeding dwarf 
mi let varieti: es has been viraLlly abandoned, although several
varieties developed from :)(local(::u.l tivar s are sti.l being tested 
at the research s: at ion I.level. Mali an researchers in the mli et 
program are ].arge] y working of the puri . (at icon oF localvvrieties from 2. ,:hrp outc rosses. ICRI SAI s completion of ami.llet mi.dew screeniJ, ac:ility at the Ioporo station in Regionr . 
V should ci ci rate fut.Lre work.:: on m I let. i mprovement. 

The Tit:le X11 Co:ocperativp Research Support. Programs ( 'RSPs) in
so.i s ( fropSoils) and sorghum and mil leti (II",IISORMIL.) funded by
AID) jo:ined tnhe sorgl-u m and millet hreedinq e'fforts in Mali in the
1984 cropping s.asor,. Under ::1.:tandirg drought tolerance mechanisms 
in sorqhum and 
m I.let is among possib.le object-ives for CRSP work 
wi t h 'R.VU. 

MHa i.W.A:: The maiz e breed i ng program has been li mi ted to
 
screeninq varieties availah.Ie 
from IRAT, lITA, and CIMMYT as well 
as localI variet ies. Maize tr:i als have been c:o-nducted mainly at
S:uba. with replicate tri als sent to Kita, Si kasso, Katibougou,
and Massent:o .a. Orne improved I.oral variety was identified and
rc-,leased -frW e'., t:,ns:ion more t.h a n a decad.:Ior ag o ,. The pur:i.tly, o+ 
th:i. s var i. ety , called [1 em,:nti e do Zambl:) l.ara, i s now, however, in
doubt Itl seems more S' s .:pt i. . o Hp1I . p.por....m arnd is 
.ower v - i d ig than some of' the va ieti .i es reccei ved from
 
inoternat io:n al cent.ers,, Sev.ral] 
 o': these "imported" variet.ies are 
promi. .sJi g : among t. he hybr i ds., IRAT 81 has been identified ast avi ng potenti al. for e.tens;i on; a short.-cyc] e, open poll i nated
composi.e, Pool- 16, is now being tested by the multi].ocational
't.ing cell (as part of the SAIGRAD pro.ject). Mla]i at the

'resent time does not have hybr id seed produc.i:. on facilities so 
IRAT 81 has not. yet moved itn.: the out.reach s.:age. 

.00To The I nternati onal Devel opmen Research Center(IDRC) is finranci oq a cowpea i mprovement proj..-,ct in the Flant
I[mpro,'ement CeI]..1 The prcject .is being carr'ied out entirely by
Malian staff, wilh ro e.ternal technic:al ass:i stance. Drawing on 
the pool of: I AI grain arid F-orage cowpea var si.eoties screened in
M.li before the II)RC support began, the pr-oiect. is now comparing
the best of these varie.ti.es to entr:ies originating in cowpea 
prog: (i1ram,i in I I (lii.lb ailn arid Upper Volta. In 1980, teIl- :irstMa.ian r s .. . were made. .Cowpoa.. ag rono)my t ri al s have a]. so been
conducted: on span i n g, dater: of s-:edig rg,, cl t.i vat i on techni ques
insect control, .niercroprin.rog, and fer-tia].tialon. In addition,
"r.canned" varielal trials sent by IITA are carri.ied out. Neither 
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the agronomy trials or the canned trials have received adequate, 
systematic analyses. Nevertheless, the quality of this project's 
work appears to be improving. 

Ri (.:.j. Rice research is organiz:'ed accordirg to the three 
major systems of r-ice cultivatiun practiced in Mali: rainfed or 
lowland cultivation; irrigated production under full.. water con"
trol; and irrigated production with semi-control led flooding. 
Research on rainfed/lowlarid rice is focussed on the select ion of 
varieties -fIrom the IRAf series, usi ng the following characteris
tics: short durati..on (901) 100 das); hi. giher yields; and resista
ncp to Per...ri cul ar nrse. Eight. varieti e.s have been under observa-
ti on sinrce 1.981 .. No concl usive result-s have been obtai ned, 
although ,an averag e y:ield of 2000 kq/ha has been found. On,-
local improved var.i ety identi.Fied in the program (Dourado Pre
cose, whic:h 1570 kg/ha on average), is currently beingy:ie]ds .. 
extended. 

Research on irrigated rice is also focussed on varietal sei.c
t.ion, but screening is being done for medium durat ion (1240-140 
days) as wel as shor. dur ation, and there i s some development of 
hi.gh-yielding crossps. In both cases, control varieties (short
dur at i on 1..5-21 I, medi um durati on D52--37) have shown hi gher 
yi/elds lhar teC.sr -, varieties. Arnother set o.f ex.'p:eriments focus-
ses on eva:luation of variet..ies grown under irr:i gate-.d condition s 
e.l sewhe:e in West. Africa. Varietal testing is conducted in the 
Otice du Ni ger a't four locations; again local controls have 
outyie, ded the introduced var-ieties. 

Develorpmrnt of: deel:pwater (floating) rice suited to the controlled 

flooding (:onditions i. the principal ob.ject.ive of research at 

the WMRDA stati.on ir Mopti. The program includes varietal se].ec
tion, hybridization, weed control, cultural practicies, and on-
Farm testing. Nn c:onclusive resul.t-s have yet come out o-f this 
rel at i ve. y new pro.iram. 

Minor Mi. lt Early IRAT researchers accorded little value
to the minor mill-et.s, largely because they were already fully 

occupied in meeting the r-esearch requirements for- the major Food 
crops. Mor:' recenrt.ly, however, this group of cereals has re-
ceived some attentio, in SRCVO. A nat.ional collect tion oF .foni 
(Pig.taria ex . Itp) has been made w:i th the assistance of the 
Internati: rial ].'oard ftor F'].ant. Genetic: Resources (IBF3GR), this is 
a begining poirnt for screening at- some futur-e date. The impor
t.ance of I or: i amcrig the poorest .far mers has already been noted 
by DRSFPR/Si,:,asso. F inger millet (c eu.sie Eqracana ) has a.l so been 
identi.f c d, on the bas.is of introductory trials carried out by 
IC.RlAI breeders, as a most pr-omising ex ot:ic minor millet. It 
tolerates low fertility and may be appropriate for low-input 
.farurinng s'ystems. 

OJi I Crop Improvement: 

Feanut and soybean improvement programs are located within a 
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separate cell of the SRCVO. 
 Until 1977, was
the cell under the
 
direction oF a French researcher associated with 
IRHO, the French 
research organization dealing with vegetable oils. 

Peanuts: Until the late 1970 s, peanut research in Mali was 
Carried out in close coordination with that in Senegal. Breeding
work was done in Senegal, with improved varieties sent to Mali 
f.or evaluation at IPR/Katib.nugou. This screening program identi
ified two varieties, one long- and one short-cycle, which have
 

been extended throughout the country. 
 A third variety, which is 
drought and rosette resistant, was nearly through the experimen
tal process in Mali when a decline in peanut research funds
 
arrested further development in 1977.
 

Previously, fi.nancial 
 support for peanut research had been
 
received from the regiona.l development organization charged with
 
peanut crop development, the tACV. 
Funding from the ROO declined,
 
however, 
 as peanut prices in wor.rld markets dropped in 1977. The 
ROO has s;ince been disbanded and the peanut research program now 
depends entirely on regular budgetary funding from SRCVO. 

Since 1977, when the cell was 
turned over to Halian leadership, a
 
hiqher-y elding long-cycle varietv and several 
medium-cycle (120
[o J35 days) .'arieties have been identif i ed. Varieties 190-206H 
and 28-266 are currenty being extended in the west-central 
reg.lions in Mali. The seed mulItiplication program Whi ch permitted
rapid extension of the earlier varieties has, however., been 
dismant led and none of the new vari.eties have thus been released.
 

The Peanut CRSP, parti cularly the University of' Georgia, has been
 
interested 
 in .joining in the peanut improvement efforts.
 
Administrative diffi culties 
 have delayed final negotiation of an
 
agreement to date, however. The interest is in 
the area of
 

latoxin control in peanuts.
 

poyt:o.;'
an" Soybean varieties from IRA and INTSOY have been
 
screened 
 in Mali since 1979. Not traditionally grown in Mali,
several regional development organi.zations have been considering

the introduction of soybeans as a cash crop. and 
some interest 
exists in Bamako in establishing a soybean milk plant. Trials 
have shown that soybeans can be grown, but infrastructure for 
rhi .obium inoculation and seed storage must still be developed.

In additi on, the i:nterest of rural populations in growing 
them
 
must be evaluated.
 

Soil Science: 

This cell of SRCVO is responsible f.or conducting most of the soil 
fertility work in Mail. Trials conducted at Sotuba, Sikasso, 
Kita,, Kogon i and Massentola stations have resulted in recommen
ded fertilizer rates for most 
crops. The response of maize to
 
nitrogen has been charted and considerable work has been done 
 on 
rice response to nitrogen and phosphorus in the Office du 
Niger.
 

A-14
 



Some work has also been done on green manuring and the effect of 

incorporation of c:rop residues. 

The most ambitious research program that the soil science cell 
has carried out i nvol ves a compari son of the effects of 
app.icat.ions of natural roc:k phosphate, Ipar:.ially acidulatec roc:k 
phosphat., and the soluble commerc:i al phosphates. Begun in 1982 
wi th :ei c:o.l aborai.on of the International Fert . 1 i izer 
Development Center" (IFDC), this proqram already has demonstrated 
that rock phosphate, applied directly to the field, is the most 

ost-ef-fc:iv.e way to address Mali's well--documented phosphorus 
dcef i ci enci es. 

A sub-sect ion of this cell does soil surveys in selected regions 
of the cOultlr-y. The soil analysis laboratory handles up to 1,0(:)) 
sampls a year, but this number is far below the expressed needs 
of the various researc:h organ:izations which rely on the lab's 
servi ces. The Iabora tory personnel are comp:etent, but :he lab 
i tself is c:hronically short of chemicals, g.assware, and light 
ir ustmrnLInlft at i.on 

The TropSoils CRSF' has shown some interest in collaborating with 
Malian soil scie.nLists on the process of crust formation --
compactness in tropical soils. An agr-eement was signed in March, 
1984, and work will I begin in d]une. 

Cultural Practi c es: 

This cell carries out most of its experlimentation in Samanko 
(the PAR just outside of 2amako) and id Koparo (the PAR in the 
Fifth Region). I1t is responsible for the "rates and dates" 
agronomy research. It conducts trials on optimum spacings, dates 
of plantinq, soil preparation, fertiliza]ition, herbicide use, and 
rotat i ons. i 

Lntil 190 L, :ic::]l. was headed by an expatriate researcher It 
is now -finranced ent i rel.y from the SRUVOi budget and lac l.:s both the 
human and firancial reso.Lres to carry out its research charge. 
It cannot address all the agronomic problems presented by other 
divisions of DRA or regional cevelopment organination's e'tension 
servi ces. As a res..lt, many of the other divisions and sr.ctions 
of the )hR-, such as p1lant improvemern, have undertaken much of 
tei ow- agronomyon work. 

Plant F'ro;.ct i on: 

Thi s cel . i nclutdes entomol ogi sts, pathol ogi nts, and weed 
scientists. The most important c:ontribution of this cell to date 
has been the prpparat ion of a comprehensive list of pests that 
attack Malian food crC)ps. Currently, the cell's r-esearchers are 
assessing the eccnomic cdamage caused by these pests in order to 
establish priorities for its research program. 

A-15 

http:F'ro;.ct


An IRAT researcher headed the cell. until 1979, when a Mal i anentomol ogist took charge. The CIL.SS Integrated Pest Managementproject, funded by t.JSAID with technical assistance being suppliedby FAiD, is an i mportant act ivi ty of th s cel I. TIhe IPM project
al so provided new fac::i I i...-..., equipment, vehi ::les, andexpnri., operat:ingT"is IPM PrIr.oiect now involv es two Mali an entomol o-gi. twoe.:xtwo -xpa.tri ate pl antIpatho. ogi sts, and one FAD i integratedpest: mananemnc.:-it spec:ia]ist. C:mpar-red with orther cells i. n SRCV(,th 1 ant Potec: i on Cell. i. wLel . endowed wi t~h personnel and the 
means to carry out iood research. 

There 1 scope for future co:.llaboration between this unit andothers :ir SRkCVO, There is now limited irteraction, for example,between the IPM resear-chers working n sorghum head beetle (rag.h.va) in this unit and those in the Plant Improvement Cell work ing on the same problem pest. 

Multi locati ona.1. Testing: 

At one time a separate section of the DRA headed by the presentDirector of DRSI=I, the multilocational, testing function is nowpart of lhe SIRCVO. The celJ. i.s reponsibie for the conduct of two
t'ypes o1 trials or tests: 

1. in semi -contr-olled conditions, at PEPs located at school s 
or trai.ni ng centers; and 

.. in farmers" 1. l lds, general 1y conducted wi th thecooperation of extensi on agents from regional development
organi z ations. 

Lack of resources for cond..icting the on-farm trials led to arequest to the OAU/S1RC SAF:.3IAD project (funded by AID) and theestabI :ishment of the present on-farm trial program. 
Sine.. project ...FORassi:.-stance has been used to carry out

on.-iarm trial s on the use of rock phosphate as a fertilizer,
mai ze.-rowpea i. n tL'-crlppi nq, and sorghum var.i et-i es. The programhas been carr i ed olit i i: [ osr col labor atio on with the RDC'ex tension agents and finding.s have been interesting, particularlywi.h regard to the beref ic:ial e.ffects of rock phosphate on cereal
 
producti on.
 

Farm inc-i Sytemn 

The concept of farming systems research (FSR) was introducedre.l atively earI.y into the Mal ian national, agricul,tural researchsystem. Ir Ia, 19 .. the Nat i ona.[ Committ.iee for Agricul turalResearch recommended lthat a c 0 o qui um on ISR should beorg ani zed . ! udy ways anid means of bett. ,r Ii rect. Ini e?*. i st.i ngIsearch t.owar. s devel. o1:.me t goals. Such a col 1oqui um wasorganri ed Nin l'ovembler-, 1 , and, as a r.sulJ .. I ..F was r eqgiest.edtc: pursue- the el. aborat i onf a f ar-ming sytemv. irEearc-h programwith the appr priat.e i nsti:i:ions, :i ncl I udin'ig nonors. In J9/7, asocilo--economic st d.:-i proqram was begin in Foisebougo.u, a vi I --
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J. lae outside of Si.lasso, with Duitch support (the Royal Institute 

for Tropicial Resear ch (IRRT)), 

In late 1977, a team of eminent expatriate and national 
researchers spent several months designing P larger Farming Sys-
tems Research proei-ct for the Mali.-Bud Region (in which Sikasso 
is located and where the CMI[I is :e:: artyive regional development 
organization). [ee donor- agenr:ies agreed to finance this pro-., 
..ect, wi.h the maior funding and all1 techni cal assistance comi ng
 
from Cana.da throuqihl the IDRE. AID and the Ford Foundation also
 
made limited Firnanc:ial contributions to operating costs and trai
ning, respect i vel y.
 

The lovernment of Mali then created the Farming Systems Research
 
Division (DRSPR) within IER in 1979 and brought both Dutch and
 
three-donor projects under the Division. DRSPR was given three
 
ob.ject: yes: 

1. Acdaptat:i. or of research to the objectives of integrated 
rural development by application of multi.disciplinary research; 
improvement of em: istinrj research efFfici ency by taking into 
account real production environment constraints, and, keeping 
different agro-climatic zones in mind, distinguishing among farm
 
families with different means and objectives.
 

2. Development of an appropriate methodology for study of
 
the production environment.
 

3. iraininq a national staff in multidisciplinary research
 
and farming systems research.
 

The new Division's headquarters was established in Si kasso and 
FSR field work went Forward on three fronts:
 

1. in and around the village of Fonsebougou, with Dutch
 
technical assistance and financing;
 

2. in the area between Sikasso and Bougouni -- called the 
Si kasso-ougouni "ax i. s" -- with IDRC-suppl ied technical 
assistance and finan:ing from AID, Ford, and IDRC; and 

3. on the 'ierouala research station.
 

The Fonsebougou and Si kasso-Dougouni efforts were somewhat 
autonriomous, wit:h the Director of DRSPR being more directly 
involved in the Jeadership and managemert of the Sikasso-Bougouni 
wor I:. lhe Ti e:.ro).al a st at i. on had been transferred from DRA 
manaqement to DRSF'R managi !emernt ir, order to establ i sh an 
"upstreamF"ami.rng systems research si. 1.. --. a p1 ace to work oit 
poteinti al t r ials Ibef or g:oing to the .:armers fields. (nly one 
middl c--l evel. prof::ssi onal was assigned ful.1.l-time to Tierouala. 
Therefore, members of bot:h the Si k asso-.-Oigouni and FonseboUgou 
teams contributed to designing arid managing the on-station trials 
as wel J as conductingt vii. 1age-l-.evel research. 
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A t the present time,

e>patriates DRSPR has 13 profess oral
on 	 Malians
its staff. 	 and
These researchers
about 50 support personnel 	 are supported

p-ofessionaI emplIoyed fu ll-i.:.me 	 by

staff 	 yr IER/DRSPR.
lv.ye in i:i 	 Al1 
there. 	 kasso and wok'-l:: outhe l)ire;cto:r 	 o~f off:icesamounts 	 is, however.
of 	 requlired totime travelling to 	and from 

spend consciderablematter-s amako
and in consultati 	 o.n administrative
on w .thtorts 	 IER manaqement.Pre resident ld. 	 Some".--time 	 enumera-
Progqram. Bec:ause 	
in villages pail-ticipating

the hear:t 	 in the FSR
o 
 the farmi ng systems-,r:gr 	 research
am .i.si n the villages , the DRSP R has q eater- than average
endowment of v-eh:icles.
 
DRSIR 
 has 
also gradually .increased the deg1ree of
with the CMYT, work.ing collaboration
with ex.'tension 
agents in
joa nit.1 y managing 	 villagespi lct (:edi t prcgrms 	 and or other pilot

interventions
capaci ty requiringoft DR"' ...
 outside resourc-(es beyond the 
 budgetary
The metho colo g y
research 

used by the DRSPR t.o cnhas not been 	 ct farmi ngset 	 systems
in ccr:rete.
range ,f surve y 	 Rather.,and 	 a Fairlyex perimental 	 broadevolvi.g 	 techniC uesn(, have 	 whi ch arebeen app.1i d. 	 still
more wi t:h sm 	 The Forn.sebo)uqo")
Ut . I.l-" cmr" 	 team haso .: 	 worked
afme-s orcase stidy appr-oac_.h 	 ind. v:i. dtal ftar-mer sthan 	 :i.n aIas the
se.l ect.i 	 Si kasso-l. uo , 	 o nivi ll I tie s for more': 	 team. Themade gradua.l ly over 	
irt: en si ie]nv'o lvemernt hasthe years., 	 been
applyinqdi. f ferent times. 	 di.ff erent criteriaThe Si :a 	 at
tionally 	 sn-..) t g4ouni efl.iortand pe.-rhaps 	 began more convenmore systematically
ptive 
 sur vey of ith 	 y . th a generalent Ha lir. 	 descri.. Ma
-f-our representative 	 --Sud tone and thesecL'tors. 	 selection 
 of
After several
tion, three vil. aces, 	 more rounds ofwhich rer:presented 	 selectechnol, oclical development in 	

three different levels ofthe region, 
 were retained for more
intensive stiudies:
 

I. Gl-die, 
 in w4hich more than 90 percent of the 
 farmers
owned and used animal traci.ron ;
 

2. 	 Monzonnougcon, 
 in which 50 to 60 percent of 'the farmers
used animaj traction; and
 

". Sakoro, where 
 than
equipped with 	
less ten percent of farmers 
 were
or- used animal. traction. 

At the end of 1979, a 
 ompl
househol.s 	 ete enumeration of
was made to srve as 	
the three villages'

ten c:ase-.study househol ds 
the basis for- the select:ion
in each 	 ofwer-: 	 v.i llage.made of 	 Intens.vethese "ami 	 studi eseStaLl ishing 	 i. ' n..i. 980 asa ftarm I 	 t hen rst steparni. ily t-ypoi. 	 insubsequentl-y 	 ogy


refined 	 TJrh1to include four 	
lb]is typol ogy wasfor-ce, 	 variables:
nrwnershi p 	 sizeof ari 	 of laborel tract
prodtrti 	 on, success
on , and degree of 	

in cottonfod self-stui Fciency attained.
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The case studies al.sol. to the identi fication
constraints. 
ed of production
Possible solutions to these constraints were firsttested in farmers' fields in 1981,
 

The .8 and2 1983: I)RSFR programs il lustrat.e 
 the breadth
r-esearch of
topic-s addressed by the Division and 
indicate
the directions which might be expected 
some of 

to receive more 
emphasis

in the future.
 

1 In its Si.kpasso--.iougorni r-ogra , I)RSPR focussed on refinementand application of 
a typology of 
farming households (.nites d.eprodu.ctin) , on a series of Farmer---managed tria.ls,of thematic inquirie and a numbers (pr-ices, farmer views on rainfed rice, use
of the o;--drawn cart) 
as wetll as carryi ngprograms and techoo olgy 
out several training


demornst rat .i ons. The farmer-manaqed
trials inc:luded 
 :est. s an ur-ea appl.ication to a maize-mil.1 et.inter':cr-op b 1 (:hr,, or :icde on a mai ze mi Iet i ntercrop and on .iplaridri ce, manure on ;w:iq,-t
sole crop ma:i ; lo and seedin1gn!ir rows forsorghum and ml1et , uise of C t. i I. ;:.,r on c:owp)eaG for f:or-age inassoci,at: t o1 wn.th sorghuma and on (;owpe)a 
. gr own i n pur-e starcIs. 

2. In 
 its F..-Mso-c. 
 program the team sel ected two new
vil lages f:or f4Iut ire work: and c:ompl eted 
 basel ine descriptionsurveys, 
 continued 
to apply and test 
the "management 
 advice"
approach developed :i.n previous years, carried out 
several 
 farm
level trials, and continued long--term monitorirg ofstudry househods. its casec. 

t. t. ier-W... o a; stoati gn, DRSF'R researchers 
conducted
r.earch six',
r r-iaags: on a 
four -year crop rotation system,
on three kinds of 
:inter'cropping patterns, on rainfed rice,finger mil.let. and onIn addition, severa] 
observation plots were main-tained for forage crops and some 
cowpea seed 
was multiplied,,
 

.n.t9_.
r
 

1.. In i.s ........ oi. roqrM, the DRSPR
representat.i vity examined the
of: one of its orii.:nal study vil1l ages (SaLoro)
by comp.l eting 
a rapid survey in 14 
other villages in 
the ZEF; in
which Sakor-o is ] ocated They c:oncluided that Saro was indeedsimilar 
 to many o. her vi.llages 
(and, therefore, representative)
but not.d also snmro 
si ficant cii fferenc es ..--for example, inthe ava .Iabi I Ity (if: J.and for irr iga .ted r ice, in inc.i denceoric:hoc:erci ofas - (whi*ch rif:i.canthad a si nif. i mpact on t.he demogr-aphic:composii..ou c - : the v.i.J.I ages) , and wi ith reqard itoof maai;ze(. r, acd 3.t1i. on, 
t:he c t.i vation

the series o.f on-~arm tr ial.s in the threestudy v:i..i.I ages (OI adi.e, Monznbour,,ou 
 and Sakoro) was 
c:on t ,nued,focring.
i. o fo:l'"age utI: vat i on, on varioLS rot ati on s and intercrops ., and on maize production. 
 The latter test 
was made incoll aborat i on with [iMD'I",
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2- In its .FQos2ncb.u.gu .[pro a,
KQ 
 DRSPR launched
externsion" a program of "prein the two new v:i 
 ll aqes selected in
a method of 1982. By applying"ta-rget groupin"j which qrew outfarmer of earlier work witht ypoJogies, the DRl,'.: team, 
 in collaboration
National. with the
Ajricultural Deve.lopment Ban k (NDA) 
and CIDT1,
three separate nter-v'-:niaionri testedns. 
 with each of
supplemerntary ihree qrourps,., (1.)
f eedinq draft animalsof in orde(.;r to facilitateirt.en sif ic:aft1 (;i of' mai ze or cott.on pr oduct :i. on amonc those al readyequ ipped witlh animal ract i on ard having enoughi householdbut rio: having a partic.ularl v 
abor ' 

gocdi recorcd of y:ields;program For (2) a creditI:.hee a. , 
 . ior (if draft 
an rmal s amorngjho. d s wh ich had those Iiousesome 
an imal .ract: i on equipmer,t:arid (.3) the but lac::ed omen;se of an:imm . manure for i nt'e:.n'siFi cationcoc::,t.on producti of maize oron among th:ie wih:.out
F on sebougoU traction equipment.team also exl:perimented witht 
lhe 

groqup-farming
w.Iith approach
three womens' gr(oups in Yaban, at:empt ed 
to
"manatement extend the
advice" approah to working with
in Kaniko (alIl 
a group of farmers
previous advic 
 hacd been 
on an 
 idndividual 
 basis),


.nd drew together man' ofoif f Ihe results fromve ani mal a multi-year analysis
herds owned by se:,dentavy farmer5 i r i:he Fonsebouqou area. 
 The on--farm 
tr I.a. ls conducted in the 'onsebou,-ou program
lealt-
 wi 1 more ffecti \'
tr-ansport-! and 
of-:animai. trac:t in :quipment (forplowing) and withl the improvemcnt of 
fallow 
 lands
 

by the pla-nt:ing of. 
orage cr'.:s.
 

I . The 'I.roytl.tat . q.o worl continue-d
experiment the rotation system
and the work ::r three intercrops.
plowing on An e;.'periment with
different 
 types of 
animal 
 traction
carri ed equipment
out in col].aborat.ic:n wit:h i:he 

was 
Division
Engineering of Agricultural()MIA). Observations of for-ge crops were continued.
 

Since a 
 1980 evaluation, 
 which drew at-tention to
sma.l, sample .iz. es problems of
and ihe ge neration of: an unanalyzable quantityof data, there have been su.r.::cessful, 
 effortssurveys to concenIrateand trial ntervenl ions a bit more and
iLimbers of to .ncreasefarmers thepart.1.c f)a i ing (boosting samp:le sizes).fring has continued to Sta-f-be t-hi, hiowever, as
r-ecruited the Malian researchers
for [)ISFR have gor;J.:, off 
to France fortraining. further academic
The publ.ication 
of res:ults 

ports outside of the annualto the Tec-hnical re-

Commission of iER for Farming Systems

Research has been minimal.
 

II)RC fundirq is .ike]y to expire by 1985 
 or- 1986;
however, Dutch funding,
appears 
 to be li.kel.y to be (::orti.nued foryears. severalCMDI more
c:oll aboratio.cn has grown c:ontinu:ouslClDT does and, b.1hilenot directl y 
y, 

grant research 
 funds
clemonstrat:-d to DRFI-R, has
a wi 1 .1lUIges to work . osly wi thexperiments DRSF:R onand i nquiri es which touch c. osely 
on areas
coincern which
the RD()s -- particularl 
y the increased
col:onn productionand ma:i.ze and of
the effective use of the purchased inputs
wIh ic:h he CMD s
1I) 
 p p 1 ies on cr ncli t. 
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INRZFHI It kj9Wq
vestoc:[ Eea-hqryamr 

While 
INRZFH manages a variet.y of research programs 
(see above),
its porto.i .nI. udes one wh:i.ch bears a close relati onship tothe Farming qsystems researc-h of DRSIIPR and may, therefore, be
worth menti oni g in soIme.-, ai ]. in (ler the Malide0t: , 
 i v.. .11vest.orck

Pr-oject financed hv AI), 
 a research componert has been 
designed
tc, address t.hreu :,por..an: constrairnts to livestocL production in
Mali: lack of ad(quaLtva linkages between ani mal research e~fforts
and farmer / hi.*:'r ( : I .ci _ inadequat eI inkages betweeni. vestock
and crop 
 prod( L .. on research eFfort s; and i nadeq uateonde"s:artdi ng of the rol e of ani rmal s in tfa-rming syste:.eTItu T.eresearch approach proposed thus consist
s of a "production systems

approach": (a) init. ial pr-obl em anal ysis; (b) formulation andtesting of i.nter vntiors. (cv) studi es of exi stirtg systems; (d)emper imentat on and (e) compl ementary studi es .1LCA i. s provi 
ding; techni.c.al assi stance (a forage 
agronomist and .[ivestoc.:

economist) and w:ill foct..us the work in Region IV. 
B3. 3. Stren: -g-ths. and ses)W-ea.L..e-r 
 oF. the Nat i ona] A-gr i ct.A tufra] 

The strengths and weaknesses of Mali' 
s national agricultural

research system can be addressed from three vantage points:
 

a. InstituLtionbu.ilding (organization, staffing, financing);

b. Scientific.: results; 
 and
 
c. Farm- Evel. i mpac:t. 

Er3Lar...:i '::;,;.n Ma Ji has, since Independence, developed a

research orclaniz ati. o(_n which i.rclutdes a network of research stations 
and sub-stations covering the major agroclimatic 
zones and
 a large cadre of d.dicated staff . The three organizati ons repon-
s.ble for agriculiural resear-ch 
(IER, INRFZH, and DMA) are capab--.I.y direcled by Ma.I ian prof essionalsci and recognized to be i. mpotrtant componrts oF E.thenat:i ona] agr ii tural system. A1 I are
commi tt: d an (m:'[phasi s or app.
I to i ed research. The research
organi zat ions are o-.ipeck:ed to rel.a .e :o the r-egional development
organiz;. at ions chart(led wit.ih providing extei ,nsion ser vi ces to farmet s as well as the agricultural trainin 
 ng institutions. There
ar-e a lmb r o .f.(l it t [.L:.n s antd comm] 'ii ons whi. (: en rse thiat such
coordinati on andci commn regul ary.
ni at. on y take pl ace. 

The effou:or;t:i vo ", c .. : .he agr-icultural r esearrcht organizations :i.s,howe'er, affected by the fact that cr.... es.arch (under IER) 
and foresiry anc 1 vest ock r' search (under . I-r.'ZH) are not
rcated ir the same I'llnisir y. DMA's sepalae status compl tcates 

1 o
or ganio . ina..r *.(ur:., r I her , 

the:ti I.. i. lhi.s ma-- esI' r-ch on agro-fore s iry, a.. i and wa !:or ianage on and an i mal tract ioon issues
ot''ga r :iat :.(na.I ]y c;ompl1 :, and di ft i cu.I. t to cnordi n :e. 

Q3t_f..ing. It 
 has already been rioted 
that Mali has succeeded in 
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recruiting 
a large number of- dedicated staff.those at midd. For the most part,
e 
and junior Jevels are well--trained and present in
sufficient numbers. 
 The real weakness in
at the system, however, is
the senior level. 
 Curr-ently, only 
seven senior l.evel staff of
IER have graduate level training (M.S. or more) andhave full some of these
or parti al 
admi ni st:rati ve responsi bi .i ties.staffC members Onl y ten
are now out on .Jong--term traini.ng
level, at the graduate
so 
in research 

the possib i. ities .for rapid ex..parnion and improvementsare limited. Fur-ther, 
 most of the midd].e and seniorlevel researcher's 
are re.lat ively young and inexperienced.
rience will , Em'pehowever, 
grow natural.y as 
long as they stay in
system. Inst:itutional the

development 
.s, theref:ore likely to be a2 0 -year pr( c.ess., 

Brut there are 
few incent:iv es 
for researchers to
system and to excel. stay in the
Salar:ies 
are extremel,

sionals earn low. Senior profes-about 
$400 per month as 
base salaries,and junior-. evel profess.ora]s 

while middle
 
average aroundrespec. i. y. y Opportunities 

2,50 and $150,
for professional 
 development
growth and
(in-service training, participation in 
seminars and confertences , acc'ss to the latest information) ar,
nities limited. Opportuto publish research results for 
an audience of peers 
 are
non-existent inr Mali.
 

Experience with i n:ernational projects (such as 
the ICRISAF/Mali
and SF RAD/lai projects) has shown that the performance
Mal ian researchers greatl y of 
rimproves when professional development
opportunities are provided 
--. along with incentives to supplement


t:he meaglre salarips.
 

Wini.g; 
 The Government o-f Mali does not now apparently
the independent have
 resources 
which would enablesubstantiall y it to increaseits financial 
commit tments 
 to its agricultural
research organi.ations. Host research stations are ill-equipped
in terms of- J.and develonpment ,o-ices, husin, andspace. laboratory
Uperat i e;xpenses for purchasi 1ng r .earchsupplies i nputs andare mrinima. and 
except 

funds -for field travel are nonexistent,fior Mai.
i an and e>'patriate researchers working on projects
with ext.ernal u i.ri cr g. 

7he Financial 
 Crmmi.ssion of the National AgriculturalCommittee, Research
at its meet ing of March, 
 1984, addressed
*funding some of
problems encountered by DRA and DRSFR. the
 
These involved a
1.5 percent 
 drop (in nomina] terms) in total funds avai..1able
 

between 
 1982 and .98:.3 and :Idelays i n recei vingactuall y bu.ldgeted. those amounts
The report prepared forfied the commi tle speci:
the numbers involved; 
 they are summarized here in millions
of francs Mal:ie in Tabl..es 1. and 2. Table I showsbudget diff:icut:i:es that DRA's
 were more 
severe than those fCaced by
Whil.e DRSPR.
the nat:i,onal 
 DSRPR budget contribut ion 
 dropped by
percent, extferr a-l six
financinq 
more than doubled, for a net increase
in the I)RSFR budget of 133 percent.

the DRA The 1.'3, per-cent decline in
budget was the r:,sult, of drops in 
 both national 

external funding. 

and
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Table 1. Summary of DRA and DRSPR Budgets by Source of' 
Financing, 1981 - 1983
 

(millions of francs Maliens, MF)
 

Division/Source 1981 	 1982 1983
 
of Funds
 

DRA: 	National budget 878.6 846.5 834.0
 
External funding* 708.1 975.1 742.2
 

DRA Total 	 1586.7 1821.6 1576.2
 

DRSPR: Nat'l budget 29.0 45.6 42.7
 
External funding* 136.1 114.6 337.1
 

DRSPR Total 165.1 	 162.7 379.8
 

DRA and DRSPR Total 1751.8 1984.3 1956.0 

Bamako, 24-27 Avril, 1984, Rapport de la Commission Financiere, 
p. 11.
 

*Does not include externally-financed technical assistance. 

Table 2 presents the figures For 1983 broken down according to
 
the use made of the amounts received. It shows that roughly 60 
percent of the Government of Mali's contributions go to pay 
salaries, whi.Ie less than 12 percent of donor contributions go to 
this purpose. (Footnote: Although it should be noted that donors 
do not report in thpir budgets salaries paid in foreign currency 
accounts abroad to the technic:al assistance. ) Donor 
contributronE, how:ever, provide the bulk o: operating funds (more 
than twice as murch as the nati onal budget in DRA and over 20 
times the nat.ion al :::or)Li-ibuti.on t.o the DRSFPR) and, for DRSPR, a11 
of the capit.al inv-stment i:nanc ing. Overa].ll then, 40 peri-.nt. 
of DRA and DRSFP:R budgets taken together goes for staf4f salaries, 
another 40 percen go(:)es for the operati ng costs of: research 
undert.aken by this, staff , and the annual investment in buildings 
and equi )ment. is less than 20 percent of: the budget. 
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Table 2. 	 DRA and DRSPR Budgets by Expenditure Category
Source of Financing, 1983 only 

and 

(millions of MF) 

Division/ Category National External Totalof Expenditure 
 Budget Funds 

DRA: Salaries 
- Permanent staff 402.2  402.- Temporary staff 84.0 212.2 296.1 

Operating Costs 
 172.0 
 426.1 
 598.1 

Equipment, Buildings 
 175.0 
 104.0 
 278.9
 

DRA Total 
 834.0 
 742.2 
 1576.2
 

DRSPR: Salaries 
 37.7 
 36.6 
 74.3
 

Operating Costs 
 5.0 107.7 
 112.7
 

Equipment, Buildings -- 75.8 75.6 

Unclassified expenses 
 -- 117.0 117.0
 

DRSPR Total 42.7 337.1 
 779.8
 

DRA 	 and DRSPR TOTAL 876.9 1079.3 1956.0 

SOURCE:- Comite -National de la Recherche Agronomique, 23e Session,
.amako,24  27 	 vril 
1984, Rapport de la Commission Financiere,
 
pp. 	7 and 9.
 

One 	 small item has been left out of 
this budget discussion. Some
small amounts of 
 money are earned by 
IER +rom the sale ofcommoditiies 
produced under experimental 
condi tions. .he amount
is, however, negligible, accounting for less than one percent oftotal 
 system funding in 1902, 
 for 	example.
 

Scientific Results 

A major strength of the Malian agricultural research systemin its ability to design 
lies 

and carry out 
 a large number
experiments 	 of
on 
 a number of stations with its limited budget.
Designs are generally sound and the quality of 
management of
station trials is good. 	 on-

Further, in spite of the 
 h:ierarchical
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nature of research organization and the split of research efforts
 
under different Ministries, there is evidence of useful.
 
interaction and experimental collaboration between research units
 
within and outside of IER. Despite the long distance between
 
Sotuba and Si kasso, DRSIR has also managed to develop and sustain
 
collaborat. ve reseairch efforts with researchers from DRA and
 
other unis. Snme examples of this c:oooperation are:
 

--.DRSPR/SRCV0 co]laboration on NPK trials in villages in 
the Si kasso-.FBougouni area; 

.. DMA/LSRFR work on the design and introduction of ox-carts 
and animal traction equipment which can be drawn by one ox rather 
than the more usual pair; 

-- INRZFH/DRSPR cesign and conduct of on-farm livestock 

manag-ment interventions; and 
-. DIRSPR/Central Veterinary Lab cooperation on animal 

disease treatment experiments. 

A number of both on-- and off-station experiments are also 
proposed by regional and international institutions, such as
 
CILSS, LAU/OFAR(.D, IT'." and ICISA, and are executed and 
supervised by the national resear:h staff. Protocols and the 
types of data to be collected are specified by the proposing
 
institutions. Parttly because these experimental proposals are
 
also accompanied by furding to carry them out, up to one-third 
of a.l t.rials cond.IuLc(ted are from theseo sources.
 

The weaknesses of the Malian experimental programs for developing
 

and testing new agricultural technologies are concerned with:
 

a. the analysis and evaluation of experimental data;
 

h. the validity of results for all of Mali's many agro
climatic z.ones; and 

c. the relationship of the experimental conditions and
 
objectives to Farmers' conditions and objectives.
 

!he a na.. nyd l ao in of expe.rmentl r'esU.ts suffers from 
time constraints, the nature of the .oternational agreements, and 
a lack of suFfi.cient in--country analytical capability. Harvest 
data are general.y not in hand until the end of the calendar 
year, but results must be tabulated, summarized, and printed for 
presentation at. the IER Technical Commissions by March. While 
the leclnical lommi ssions are important mechanisms for review and 
coimuni 3 ca. on of researcth resu lt s and for programmi ng of: the next 
year's research, t.1E' is a real constraint to detailed anal ysis, 
e-specially given the low level of data hand].irg equi pment availa-
hI.e in IIER, On ktlhe international experiments, data col.I..ection 
reguirement.s are oft en very high . as many as 15 var:iab.es per 
trial. Frequently, however, ol]y the biologica yield dat a are 
ana.l.yzed in Mali, unle.ss the inuternational organization has an 
:in--country team (whiclh is the case with ICRISAT, for example). 
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While the other- data are sent backfor further to the proposin-g institutionana.l ysis, these results may not be publishedsome time I ater -... 
unti 1and t:hen o ten only inlimited ci rculation. pul i. cati ons wi thThe analytical

.From capab il, ty cor.sti-airntthe paucity of senior- staff stems
with qlI'aduate .1evelalready di scussed ,-bove. trainingWhil:1.e middlc a,-:have been shown junior level. stafFto be compcutent manager-s of e.perinot. mental tr-ials,all of. them hav.. the tsr -,ininc to be as; competentthe results. anal. ysts ofMost. ex'prr-iments

ha.,ve beenr des!gri cjd 
carried o..it at r-eqional stationsby resear ichers atr'epi. icat. o th- central stationoffs tvi.als condutcted and are 

e:.' ami ned by 
elsewheru. FCesu lts thus mUst bea smhw .I rinmbE,- nof ereni or r-esl~ar-:hersI- hao- -- manyhave ad imited opport .i of whom 

cI'-ow Jn g 
ies r + observation duri ingsea;orn (due theto the travel budget constr-ai ntsnoted) and al r-eadywho ,.so fac(- th..h ti me constr-airots already noted. 

The y .... ity q.3.. per,i.pp ta-.. t-e.r-soi 1 L.t-s in gr-o-c]l:i, maticcondi t: i ons other- than ithose which zones or on ar-e fountds:at ion on the researchI.s another pr-oh] u.n encounter edJ:.roc.jram. Ma].,:i i n the e>peri mentalhas a wide ranqe of climatie andwh i. ]. e the network Eoi types and,ot regi onacI. sta-)ions lSUb--.rs tE:'ti.otswi ely dispersed 
a-d i.s fairlynot: all of the possibl.er-a-j.n- coiib i nat 1 ors so:i I temperatre, andare found on these si tes.based nrn stati. on tsr-i a .s Lhti 's 

Recommendat i ont-,need verifi cati or, workto est ab., j sh f. hei r o f--stationva. i dj ty. To inc'r-easeexper i eonrtal res Ut 
the qual i ty ofs and to ersLre thei. r-efforts t-o more va1. di ty elsewhere,care.fully contro.I for agro-climatic conditionsal 1;-xper imenta indesign and anal ysis are needed. 

lh i.s i s -sf:ia]. yy. true, i t he th.-I rd wea,:knessr.,iearch .fforts of the sci enti.f ic.---the r-elati.on!ship of t. he -;perimentalI.j.ons a. ol-ect. i vs condi -to far-mers"' cenditiIoris and obJectivesto be overcome,. --- isWi th a f:ew except inseV)er-i. merit s , the scientificcondi.cted now ar- not basedof farmers prr b . ms or 
on a syst ematic analysis

goa l s. monocrop p in. q 
Th c.., c Jassi c ex amp] e ofvS. mlt.tip, e (.:ri-oppi jngtrials have, can be qi.ven i(.Researchers'unti 1 r.-cent. .,y virtuallycond itions oF so). e 

all been condtcted Lindercrop .)ng. Yet the ma.iotity.Ja_ -A iCE:c.. i uter-croppinc of farmers in manyinard little advice as to which crops1o I.-,et.tur irl, .lis isit:uaionis avaiiab].e 

D SF o courE,.. has been most
ovverc:ome thi s 

direct] y involved in trying togap between on-stattion
r'equi r--men t s. and on-f arm1indeed, t he Di vi si on 's effortshi c.1lI ghted both the to date haven1atul-e anld the ex.tent of this gap. 
1o date, the mcthodology developed by the DRSPRappropr i. ate to delineateg'oups off Farmurs ( recommalendti onbe ref no;d. domains) needs tohe housel. ( typol ogy apev-lc:.edBouqoU1-i. wor-k has been i n the S i k,-,sso-.in -or e,.irg in a.- descl'i.ptivehas -,nt: pr-over) be senste, butas ani., yt:i , I y or" prograltmatnIe-leed . as enhe cal l y tSE-fi..gcaclua .1 evo. it.:i onapproach of tl:-he management. adviceahind. t he- more rog.,q-and-.ready art jc:l at i onq r0...p. a:.l:.oac h of a I"FtVgeti n the Fonsif.ougrL WOr- k seem more promi si ng as 
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methods leading tn action-research. Some thought could be given
 

perhaps to modifying or merging the good points of the two
 

techniques. lhere may also be a need to reflect again on the
 

vi qg. 	 i.alssLue (.)f aI. se.l ect i on. Whi l e the i n. t sel.ect ion of 

villageaswa essernLil to providing thhe DRSPR teams a grounding 
in the farmi. Ife :of the area, it has been suggested that 

w.orking too long with farmers in one vil. gaes r-educes si.qni fican

tly the replicability of results achieved in that village.
 

The on--farm trials program conducted under the SAFGIAD/Maii pro

ject has been another mechanism which has begun to address this 

problem. lhs multilocational trial.s program does take farmers' 

soil and rainFall conditions into account as all the trial s are 

their fields,:onducted on .... with their labor and animal traction 

inputs. the triaIs actual1y laid out (over 280 in the 198::i!; 

growing season) are based on tec:hnologies which have seemed 

useful to statiorn-.base::'d researchers: promising seed varieties, 
fertil ity- increasing inputs, and cultural practices. While this 

approach provi d::es valuable feedback to on-stat i on researchers 

about the performance of technologies under variable soil and 

water con(ditions .nr(:: ountered off-s..tation, they may or may not be 

responsivye to most farmers' c:onstrai nts. 

Eaumn-Leve imuna .t 

The farm-level impact of the national agricultural research
 

effort can be seen in: the use of improved varieties, the use of
 

improved cultural practices, and farm-level incomes. It is
 

difficult, however, to attribute such effects to research alone.
 

Input supply mechanisms, extension advisory services, and the
 

general price structure also have significant effects on farm
 

i::roduction and prductivity,
 

I. i.s the gleneral consensus that the crop and livestock research 
efforts in Mali to date have succeeded in developing technologies
 

which are suited to farmer adoption in:
 

--	 cotton production: varieties, fertilizer recommenda-

tions, and animal traction cultivation methods; 

groundnuts: varieties for the higher-rainfall zones;
 

--	 maize: an improved variety, Tiemantie; 

--	 rainfed rice: an improved variety, Dourado Precoce; 

a rotation (cotton followed by maize or sorghum, which, 
in higher rainfall zones, enables the grain to benefit 

from residual fertilizer applied durirg cotton produc
tion); 

--	 supplemental nutrition recommendations which enable 

herders to increase herd productivity; and 
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-- drugs for trypanosomiasis prophylaxis. 
ND comprehensive quantitative assessmentm:ine has been donethe rate of adoption to deterof: each of these technologies,
indicative but somefi gures 
 are available. 
The most striking of these C-i:res come fromi ntervelnt.i ons in the 

the cotton and maizeCMDf one.contribu.ted In the past, CMDTabout 70 per-c ent has 
N'Tar.1 a 

of the total operatingstation; as of costs of the1984,I'MDf wil.1 takeoperat ional responsibilityexpenses., for allTechnical 
as assi stanc:. from thestaf: from IER wi IRCT as wellco ntoriinue to conduc:t trials on cotton

kmostlysele.ting v.ar"ietal selectionl).For yield !he preserntlyand disease reistne--
recommendedas wlas cottonmaizeariet, B--i6, was r.leased in 1976 andincr-eas.d total productionin the fo]llowinc in Mali.yvar-s. Il:c:tarage plantedover 100,00 hectars for the in 1976 wasfirst timestayed and average yields haveover a ton I:per hectar'e ever since.have also used this 'Tarla researchersvariety as a parentvarieti.E to the two otherwhich have improvedbeen released to mainta:i n the relativelygood yi e.lds achi eved in the zone. 
By pl.acing- .emphasis on pl.antini maizecotton , as a sole cropand by providing good seed after

stocks ofvariety, T:iemantie, the improved local.the CMII) programproduct:on of has also had an impactthis grain. Hectarage on
plantedmaiz1e has crowrn to this improvedFrom 10,000 ia.iver ha.lf in 1977 to 27,000 ha.of this area in 1982.is grown with intensivemethods (i.e. ,planted cul.tivationuith chemicalup 

sole f:ert i. lizer).to Lhree tons/ha have Yields ofbe-n reported by farmers usingcultivation intensivemethods and animal I. traction.
 
Under the 
Second Mali-Sud Development
percent project (1984-1990)of project , 13.3resources have been targeted for agriculturalresearch. 

C . 0! 11. W.g-..,. a_aBecause 
 this project wiJ.l focus on epansionresearch in of farmingthese three systemsregions, a slightlyption of eacth more detailed descrjiof these zones
ral is given to estab].ishcontext within the agricultuwhich this project wi.llon work,. Thethe CMDT (Region I11I) inf ormationKi.s taken from bothsearch reports. as well 

CIIDT and DRSPR r-e-.as the 1 983 Worldfor t.,he Ban k.:appraisalHalI --Sud Riural] reportDeve.1 opmenit proiec.,t.about the area The i nf or-mati oricovered by t:Ie O]perationlaroel. Haute Valleey d:rawn from an anal. ysis (OHV) :i.sdcione by BECIS1consu ncj a privateting . i rm which Maliancar, i.ed out exten si y-o{ f ar i i.icn and ilntensi ve surveyshousehol ds in Regi o I I Incontract 1 981 ard 1982 underwith AID. Information aon Region
praisal repo-ts 

V is from various apprepared by the World Ban:: 
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he Ni .. PRe... 1, iegipntopl Ni.,, f.Dt Cmany. II 

General l y recognizzed to be the most agr i cul tural 1 y-prnducti ve 

region in Mali, the CMDT zone includes about 1.5 mil.lion people, 

worl.king] in an estimated 100,000 farming househotds (or" about. 20 

percen-t of- the total in Mali). There are f:ur ethnic gr-oups in 

and Bobos in the north, and Senuf.os and Minia--..the area: cambaras 

ni::as in the south. Rural outmigration is fairly high, with 

househlods, on averacge, reporting 20 percent of their members 

I.iving :1 sewhere. 

The cl:i.mate in the zone is characterized by a distinct rainy 

season., May through October., with average rainfall abouLt 800 mm 

in the north and 15() mm in the extreme south. Temperatures vary 

between 2b. and 31 degrees Celsius. Arable lands consist of light 

sandy .nams,and loamy sands, SLtabl.e for rainfed cotton,, coarse 

grains, c:wleas, and groundnuts. Hydromorphic c:lays are found on 

a .i m ited scale in bot.tor lands (... .o.. ) ..making them sui.able 

for ricie- cultivationr,. On average fami.1.y of twelve members, with 

- to 4 adult men, cultivates approi>.mately 4.6 hectares, of which 

1.5 hertares are planted to cotton and the rest are devoted to 

sorghum, ill .ml maize , and cowpeas.let, 


The area in cio)tton has grown steadil y since the ear-ly 1960's, 

with a (:ip duri nq the Sahelian drought years (1972-7.3)). The 

maximum hectaraqe was 1.19,(000 ha. in 1979. While yields have been 

stab. e over- the 1ast seven years at an average of 1.1. 

to-,s/hectare, bo th the hect.arage planted and the number of: 

farmers growinq ccti:ton have declined since 1979. Fart of this 

decrease was due t'(o, low rnainfall in I.980 and a late onset of the 

rai ns :. n 1981. I so havi ng an ef fc I;., however , were co-omi C 

factors., 1I. 9 oct. iizer reduced and the.. I subs:idies were 
•armgatei price for seed cotton remained the same. lFarmers' net 

revenues per hectare were thus reduc::ed by :30 percent. In 1981, 

pri.ces we.re increo sed by 13 per-cent, but only f:gE a further 
r-eduction :in inupLit pr:ice subsidies had been announced. Ietween 

1979 arid 1.981, therefore, farmers found the amount of cash they 

were expected to i nvesL in each hectare of cotton rising by 45 

percent and net revenues declining to the level experienced in 

the wor st drought yar, .1.972. The second Mali-Sud development 

project irvol yes measures intendec to turn this si tuati orn 

iaround and get production back up. 

CMDT i s responsible For the development of cereal crops as 

wel.. as for cotton. Maize, sorghum, and millet production have 

been promoted as part of a rotati on wi. th cotton, to tak e 

advantage of the residual fe rtility resulting from fert ilizing 

co:!ort il i:he previou1s growing season. In si x years, 1975 

ii980,area under improved cerea..ls (that :is, using improved 

seeds d is:ribut.:ad by CIli., oft en on ..and previ ous].y c:u.t vated in 

cotton ) quadruledI.e . M:Hai ::e produ::i:i on increased tenf.ol d and maiz e 

yie lds niow ave'r agj e ove tiwo Lons per hectare on f-arms using CDMT'I 

rerommendal.. i on s. I I i tsel f devel ips and mullt.ipl i. s i. mproved 
r ,cttseed onie N' ar-la station and operates two maize seed 
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production centers at 
SougouJa and Dalaban..
of the Mali Sud project, In the second phase
improved sorghum, 
 millet,
seed and cowpea 
(.'t 

are also expected to be produced by the (;MDT.of the 100,000 farms in 
the zone, i. is estimated 
that 86
 

percent 
 are reached by CMDI's extension service.
peak production year, In the
20,000 1979tons of 
cot ton Iertilizer
14) 3,50() tors of (14-23-urea, 
 and 1,100, 000 liters ofwere distributed insecticides
to the farmers.

two-thi rds of 

lis volume represents overtotal fertilizer and chemical
for use in Mali.
animal traction has a[lso Credit 
ram. been a major part of the CMDT proq-
More than 50 percent of 
the farm:ing households are equipped
for oxen traction, in part due to c-ash pu.rchases made with remit--tanc-es 
 from Iami ly membe-s work n Ic.sewlprerdue to the credit ext but al so in part
ended by the CMDT.has one o. the most enviable 

1he CMDT credit programcredit repaym:nt records;bursemeni: rate the reim--.
for short-i.erm 
credit has never
p:ercrrent been below
and medi um 9,5t.erm (:redi : repayment 
 I:..are 
however, i s 

percent. Cotton market i ng, 
rte about 92 

a monopo]y control 
led by

"T and repayment 
is ensured-. by deductionis from marketed amounts.Ihe CMDI Ihas also he.l ped to esta.-blishnetwork: and maintainc a
of rural fe'eder roads i.n 

,CO( km. 
its mark et. o:perations. 

the zone in order to facilitate
Although many ofal ways been well.mai ntai ned, 

these roads have not:.i. ri genera] , this hasfarmers meant
in th is zone are that
 among the better-served by transporta.
t.i on serv i ces. 

rUYA i erat ion HauM Winall ee egion 11 
Perhaps 
 the 
 second most productive region
covered by in Mali, the area
OHV includes 
an estimated 477,000
l.iving in about 940 vi l..J 

rural dwellers,jes and hamlets and working 
 in about
.:'0,000 household production
about . nils.
15 people, with about The average hIousehold includes
hailf of
active. them considered economically
Ethnic groups represented 
are: Mal:i, nkeand western portions, in the southern
Bambara everywhere else.there are some In addition,
Sarakolle as 
we.l as 
Bambara farmers in
thernmost 
 sector. the nor-
Migration 
to neighboring countries
Lamako for and to
work is common. 
 du.t. overmembers ten percent of the family
were reported to be awa, 
.,, "o.ode. Most of were
these 

young men.
 

lhe climate in 
the zone is similar to that of
average annual rainfall ranging from about 700 
Region III, with
 

about 1.1.00 mm mm in the north to
in the south 
-- with a good deal
variation. Arable of inte;r-annuallands are generally sandy
wi th loams orsev..ra .oamy sands
l areas 
 of hydromorphi
c:: cl ayscultivation a].ong sui ted to rithe courses o4 
rivers or 
ce
 

streams.
t-ere ar- In addition,wi de bands of 
a I:i.vi al soil s al ong ei therNigei- R.i.ver, si ne of the.themost dom:inant nat u ra.[ 4eal 'farekm in
of the riv.'..s length pass through the center 
the zone. 320 

and a third of of the region,the total cultivable area 
is estimated to 
include
al.luvi al so:il s. 
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An average household cul':ivates a].most six hectares, pl.ant irng
about 6) percent of the area to sorcghum, millet,., and maize, 22 
percent to groundnuts, and about 7 percent each to cotton and 
rice. The averag.s are somewhat misleading, however. Cotton 
production is conc ,,, trated in the soithern part oF the zone, with
higher rina.l. and former'].y par t of the CMDT region. Sorghum is. 
a 1.so more common i n the south, wh i le mi .]. et becomes more 
important in the nor-th anl" d west areas. Overall f5armers in the 
region cultivate over 13:1.,0)00 hectares of rairofed crops and about 
4., 000 Iheca: r es oft irrigated rice. Use of animal traction is 
var:iab e. Very FCew fCarmers in teli, northern and western zones 
have an imal tr-act:ion eq uipm .:nt; the majority in the souttherr and 
contral port Ions oF the reg.on do. 

The dl'iversity of natura1 con dit ions :in the OHM z'one is considera
ble and there is evidence of si.gni.ficant production potential _
 
an on-farm triaJ conducted by the SAFGRAD team in 1980 for
 
ex.ampl e., yielded 7.8 tons )f sorghum per hectare. But recent
 
product'i orn hi story has not: bec-en so 
pi(O; t ive. Cotton product i::.on
has C,. I ..e'ln i n rcc:ent years, due to r ises i the- costs of i npuLs

w-ih i ch wer c ' oo t :matchl::ed by i ncr-eases iI farmq ate pr.1. ceOs. GrOLIIdnut
 
prd(uIct i. on has dc:i.l ned .- againi, 
 due to dclc ii nI iprof itabi ]. ity
 
assoc: i a: Ed wi th. :, i n worl d mar ket
aF all the pri ce and loss of:
 
e:port opportuniins.:i 0. It is estimated that 1982 yields oF so..
 
ghum and mi .. et were only two.thirds of the previous year's

.le.vel, large. y (Il '', to shortfalls in rain, and are expected to be
 
even .lower in 19n.:i;.
 

T'he 198._ decrease is attributed to a number of factor's. Again,
there was dr-ought: in the north and a late start to the rain in
 
the sout:h; a short cessa t..ion of rain 
during August caught most of
 
the zone:'s maize in f u]J f lowe- and reduced 
 yields dramatically; 
there was a].so a shortage of inputs, compounded by a shortage of
c:redit. A s.ight increase i n t:he official cotton price was 
announ:ed in May, 1983, and created a strong demand for cotton 
seed, fertF.i lizer, and insectti cide which the Operation management 
was inableI c;' to meet.. -- ce t.o a shortagle of cred it. CMDI,, whi ch 
Iamr the:. post assisted its si ster- regional development organi
satinOl I: :me recqui r"Ofiree ts , would. riot, in 1.98., do so and,ii (i..-i. its 
in addition, cl.aimel payment -for- prevous debts. 

AIJ of these el. em .ints led to a cri'tical fTi rrnc.na] itLati. on for 
Ihn:- OHV management.: Exi sting Ferti ].izer stocks were quickly 
c.ai. med by tl-h: region's farmers, (.ddit i onalI. cotton fertilizer 
arr'ived tool. ate to be as economi cal .ly usef ul. as i: shou.d have 
been. DIl.V., which derives the maIor:ity of :i. ts operatirng expenses
from Ihand.ling cotton sal.Os, is thus Facing a situatio..n of low 
c:oton yiel4. ds. cont:inuing debts and a growth ir" uncovered opera-
t.i ng c:osts. It also indicates thIat the farmers in the OHV area 
wiJ i. lik:ely r-aLi r' con siderably lower incomes from 1983 produc..
- :in t:han I:hey e:xp c::ted ...-- and needed. 

OiHy has, however, begun to malke: some changes whi.ch have promise
f or the future. Staff improvement has conti nued with the r-eturn 
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of "four Young managors1983, there from grad:uate trainingh-ave been some good in the L.S. Duringdifferent, experimen-ts withmore farme...-r,rienLed approach 
the use of atr ate cr-ed'it to extension.advi sor, part o:f the f The ex.'pa

.ve--persornce team prov:ded technicalunder the. assi sta979 .. 1984has succecded AID assistance:i.n obta:i, r q oel 90 project.,peorcent Irepaymen tloans ........ 
ver 


hus increais on ol d i npLitng the delobt c:apacity ofC both agencyfarmers andagair.proposed farming fhese :imprvemr-i:ntssystems in I..IVr.esearch./ext.ensionmanagementzone both makefeasib.e: and potent :i al ly 
activities in the 

produc:tiv e. the 

WHO{~i V 
The. Fifth Reg:i on is an a.-rocologica].ythe seasonall,y--i. nundated diver-se zone,il'n inc]Liding
worl I d-famoLs£. 

and delta of the Niger River,an di aigara pl aleau , theand the broad Seno-Gondowhich stretches ri ai nfrom theVolta., PBrudiagara1t: cliffsspreads to the borderover 29i 00) sql.iare ki:lometers of I.Upper
popu.lation andof i nc. udes1.27 mil.lioni a ra-,n people.-rom 500 Averagemm to 700 mmm, and annual. rainfail.June to e.ptember. the r'ainy season occ ursSoils fromvary fromloams, and theh l iqht sandy so.i.lsre are pock[|ets to sandy

rg o.f" heavierc n. cl ay soil .s t:hrO.uqhout-, the 

wo dist. nct cro-,p production systems,wit- eaclh of-.a livestock which isproductiorn integratedsystem, areibondo and b-iand:i agar-a .- ac:t .ced In theplateau .eno-areas, f:armersof -Cot s into miI. let product io n. 
put their pr:incipal 

rice and In the Delta.li vestockI. the emphasis isThere on. s also an importart- invo.ving an ethnl c: 
fishing indLustr-ygroup cal. ed the Bozo-. in and around theop :i area. 

Ac:cording to:c:::, various estimat es,
mi.let p.rodufi.rcion, the F:.f::h Region
ac:coun tirg. ranks first infor 30 percent, o-fi Mali. In 1981. the amount grownmi].let
v.....i. was planted on5.0 tons .d t 20 

24 ... ,O000 hectares and-
in Mail, .f ,00 hectare-s ofabotut halfJis r ice cu. .tivatedgrownunder i n this region,semi- '(-citroll ed It is cultif: Ioodi rng cor-ndi t i ons vated
labout and y.i el ds700 t.q/ttia remai non average: ) . owin sp ite off lo:od effrc~ f"tscontr-ol. to improve 

declined 
and yi elds. (.:;ross paddy producti on 

both 
fl.r- t h-,e has i n-2OV,0 facttntr levelin of /197619l ., part.y b:ec to abou:,.it 122, 000ause of tons(nt ranac nfiacl I'i-ve ' s wate.orshed cits in the Nigerand coCdr :q Lient lowi. vestoc:k I eve.ssprod c:i (f f loodi rq..n, t(e F Incatie p'odhc-tiorn ii Reg on raniks firstW2/ Pr'en:I:,iit in terms ofof Mali sIer-d) 6,/ miJion--he;eadani second in tersto cattleorFin- small, ruminantscoi.'ntry's (20 percentgo-t and of thesnepI popu. ation of Q2.4 mi lion).
 

In recogn:iti.on 
 (if Ihe vi ta1 rolep-roduction, the regi.cnr- plays in Mali 'sthe I ,veriment foodof)-CMalideveJOpment has located(--r an 1'ation s :in I(e ..ore 
three reqonal


1optI e::liar gq d V: OIMII ----. Operation
w,ith mill et devc:l opier t 
NlH.-

th Sencl-liond anid e:-tensi on activ.,V.ti e.s,5ic-and Bandia cara area; IkI.M iwhi cI':h -,orks: wi lthu-i ce produc.r 
--O pratio n lI' z--Mopti.:i.on systems i rn I:II; I.)e,. t a ar al anid 
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ODEM --- the Mopti Livestock Development Operation, emphasizing
animal 
and pasture improvement throuqhout the region.
 

UPaeration QIil-MoptI (OM) was created in may, 197..., to promotemillet production in the region. The area covered by OMM includedI1422 villages w:ith 
 a population ofi-947,000 of which about 6.
percent 
 were c:as:.i-fied as economically active. 
 Activitiesthe OIIM were financed by AI) of
in two phases. 
 Phase I (197b-79)
omphasi..dcu.il
agr . c it'- a l product i on and rur'al i nfr ast ruc t.ure(wel. s and rur'al roads). Phase 
1I1 (.1.979-8-3) was cast i n thentegrated rural, development model 
and
production; incl uded: agri culturalappi..ed research; 
 rura. roads; training of v:i llagebl acrsmi ths; fu..nrict oioanal I. i teracy; and training of extension
 
per sonne .l.,
 

OMM was successful 
 in distributing substantial quanti:ies of
animal traction equipment, seed treatment packets, and ferti.izer.
Yields on avi-age 
r ose by 15 percent, from 502 lg/ha in 1979 to
586 kg/ha in .19 1. Ava.l.ab]e data, though spotty, indicates theex i st enr : o-f- sf qri.+icant potenti al. for fiurther i ncreases inmi .let iclds in FeI region . il. clt farmers withI. 
animal traction ,
w-dho a,sI used smal.i amtounts cf fertiizr, recorded m,-munields of 1392 kgqlw.,. ,Similarly, households only equi pped withtil lage O..:u:i. pmc'n t: sequihio wed higher" average yi elds per hiect are,increased 
ra:es o:f: returnc 


area. Much 
to ..abor,, and .r(:reases in croppedr cmai ns t.o Ihe don e to re.:al i.ze- t .s .ki nd.s of.: resu ltson a brc:adiler 
basi s hi owovcvrr. The sl .w rate o+ adoptio ofL.f: mec:a.
ni ca1 seeders aid cl.t: ivat or s may .indicate ha.l"iat equi pmentI.
needs to be modi f ied 

the 
t:: better -:i t .oca:.a , c:ntdi ti ons. Low consum

pt in o f +eki I :i;-',r may
and/or in avai 

ri I cate problems i n the economi s of usecabJ.I y Oither- means of improving soil. fertiityhave no
t yet .:.'am:i ted i crtbee:,sr c::omparis on to f erti li c ..-- aeppli icat: ion (e.g, bette i ntI: egrlration onf cro:pping and livestock 
a.: tivities). So I .ro!. ,ion dte to wird is alIso a serious :pr-oblem which
affect s the survival of new.y-emerqed seedlicigs.
 

Whi.e O tipera.ti onr. I-IhPnl:,ti has had iup.t:port
I from A.I:D in the past.ihi s suppor't was r ,rnt ly t:ermi rated for 
reasors o-f management i nIthe lperaton headqr ars . Mr(JlIM has since made at.tempts to re---establish itselfI as 
a v:iable organization, however, 
 and has cut:
back on both ac .,,iti -,.-,
acid staff. It still has signi-ficant
numbers o 
 e, tension staffI on 
it:s payroll, 
charged with providing
extensci on se-rvcics to .he ,mf i-Si. ing hro.tselhol ds i n the z.one. OMIhas., over 
 lthe year-s alsc:t participated in the on-farm tr-ia. scarriedoctF,) : r c ipo::: ir the r eg.:lion. It has designa:ed a 
 rrsearch- :oordiator- who works c:l1o..sel y w.ith the Koporo

Researt:h I . o ,ani the., SAF:GFAD team.
 

Up;l@2t.t. n RI !ti.(.10--..
(JF'H) has i, nce 1971. been responsi l..forLhe d,,ove Iopment o:citftlhe;" t.radi titonal rice culti vat.ion i n thegion. re-URM has reo..ceived 
-.- and continues to receive -- projectsupport tfr om the World HankF:. [he -first phase invol ved inves-tments of :9.5 mi 1 ion (frnm 1971-75); 
 the second pha.hse, from
1978 -84 3s 
estimateod 
to c:cost :;2 mil.lion,,ort f which $15 mir lliort 

A--.3 ::.K
 

J5 

mailto:Up;l@2t.t
http:tipera.ti


is a World Bank loan. The projects were intendedpaddy produc:tion to increaseby 34, 000 tons per year throughimprovenent the extensionof polders or(by construction of dikes andc:lhannels irrigationto increase water control), tr'aiing and extension,input supp1y and agri .u t.i..u.a. cred i t.
 
Among the key 
 reasons advanced for" the projects'their not achievingstat ed objecl:ives rice varitiesvar-ying inundation 

ar- lack o f suited to theand rain fall conditions;of low yieldloc:aj variaet..ies (Jess potential.
than a ton/hec:tarec)measures lack of control.ag ai nst i nsect, rod:nrt , and di sease atitac ks;seedbcled pr eparationi and poorsowing t.echniques;limited equipment lacl o.f dr-aft omen ancdfor timel, y preparationl of soil andinappropri~ate pl.anting;arid opensi ve agric.ltIural, equipment;producer pri.-ces and high cred i t 

. ow off:icial
 
intermediate terms; inadoquate infrastructire
dikI:es and serondary charn -,s) to control the floodSevel, 

O'[IFM , the.r: .. r . D 'velop ement d . evaebe,;n responsible & Mo pti. , hasf or the devel opmorrt of i ivestocks.ince July, 1975. in the regionO]DEM is to coverMI. ometel.-s, an area of 89,000 squareabout 10,.00 Irdin familie.s,
tle and 2.. . and 1,6 million cati ion small rt minaI-:;-:. (.JDE activitiesbe,,en nilpported have alsobythe World I anIt.:; the firstprojecc-t (19/,-J.984) phase of the ODEMis epac- t 'ml touhich Lthe 

cost about $17. 3 milil on, ofirik has provida cabout 77 pe'rcentProject ac:tivities carried 
($1.3. m I I n).out during tie first phaseestal inIcluded:i shment of 2/ veter ,ary outp:iost.ste,s; vac i and vccination cernat i on of ab out 75 percent o f the li vestockregi on; in t.heI es of vete ,.riary, m;di ci Ines (wh-ih ig jr.leve. of w . ana Mni. aon from annualMF in 1.97b. to a .evel of 45 million1983); u wl 

NF 
ls (of which 50 r,rcc'nt 

in 
men were succesfulf O water hol. es, ) developo f whi c::h 20 were a longroutes; cornstrur:i tran shutmancen of a :l,aht:r house and hide-dryinq plant;estab.lishmenlt of 5 .ivestock. mak-e. rtingFatoma, hanrdled 60,..) centers., one of which,oOO animmal s atI.ast year; r-,sc'edin p of the tradit icinal pastures -in1 the lnnnr deltatlrates, salt slabs, and 

area; sa.les ofF feed concen--.paddy straw; tra iningex tensi on per-sotlnel ; 
of viestoc kestabl i shmernt: of a researchfodder stat i oncrops, livestoc:k f'eed); and (on

functi ona. literacy f:or her- ders. 

In foc.ussng primarily on Jivestock production,overlooked the projectthe possibility of farm--leve.l, intepr-a:ti onand cropping activ Lies. he 
of li vetock

increased sin;:e of herdsi mproved veterinary serv: :es 
due to accompan iedavailab.e :qraz ing land 

by a reduct i, (n inand fodder (due to t:ho developmentpol.ders under the sec:ond phase of rice
of the ORMthe ecolcgicaJ project) contributed todestab i i. zat.ion of the iner-project has thus delta, A newbeen proposed to correct the problems noted. 
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The Mopt. Are.a.. P. pmen rcqj.rQt is scheduled to be implemented 
From 1985 to 1991, with financing provided largely by the World 
Bank ($10 mill i on ) . Drawi ng on the ].essons 1 earned i n t.he two 
earlier pro jects with ORM and )DEM, this project will seek to 
develop the producti oI potential of the i nner de].ta thr-ough a 
range of mut.ua.I .y support . ve act:i vi i es in crop and an immal 
produ-i t . he nation a1 agqricultu ral, devel op ment bank (DNDA) 
and the seed produc tio.n organ i :: ai:.i on ( OFSS ) wi ll also be 
involved with ORH and DIEM. 'lhe proposed range of activit ies 
wi 1]. incl1 ude: hydraul. ic works to improve Flood contro'; credit 
for inputs and equipment; support for training and extension 
act ivit'i es; liive2stock water developm:.nt. animal health; range and 
pasture management; rehabilitation of the seed farm and rict-e 
research; LunCt:i. onal literacy; and a broader line of credit from 
BNDA-


In sum., each of these regi ona] clevelopment organ izat.ions would 
provide a collaborat ive basi s for DRSPR work in the Fi.Ft.h Region. 
The selecti.on of the l)O with which the expanded DFSPR proqram 
will work in the 1989 - 1994 period can probably best be done bv 
the proiect sta-fi in about 1987-88. A proposal shoul.d then be 
drawn up for IER and AID consideration in micd-198. Ihis propo
sa will.. address the :iSssues o'f cooperating RDO, location of
DRS'RiR.gion V hieadquarters, sltaff requirements and assignments
 

(expatr:ate staff requirements wil]. need to be met through rec
rui tment), preliminary scope of research for first and second 
project years in the region, and detailed budget for the regiona] 
effort. 
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:I. THE FSR/E PROJECT 

Ai Summar: o.r Problems to be Addressed
 

In the previous sec:tions, a 
 number of pr'oblems encountered by thefarmers, l:.hr, r e ,orr:h system, and the regi onal developmentorgani za tions i n MaJ i have been presented and bri efl y di scussed.Farmi -ystemss face unce'.ai n weather cordni ti ons , a changi ngmar-.ket situatJ,or- for both :input s and products, di :.tering endowments.s oO- I"es:)li' -oc;.... and l] ab:::, and c a:i tal, and varyi ngac:ess to :informat on about: new technologies whic:h might incr-ease pr, duc: it ly. IFx tens i yi ,ms'ste.: --. renc on a.a-]devel op ment orga i . .ons --- ha\e t1o come up wi ti ways t:o: prcvi de in.n'f:ormati on andser vi ce; t:o a widde rangec - .' ; .ai'-mof s
I:ime. Ih 

c os1'.-"e 'Fi ci. entl I.y anri c onrn-ti onal a"gri iltural resca ch system must cope withov-,en qr-at-:r va r I ,b Iab:i t y atit Fhef-m level i n the search forimproved technol ogies ......-- a ddres si ing the probl em of mil dew onmil.lt f.or fa' mer'"s prodi . it t.he sandy soils of the Seno P:'laini i Regi:l on V wi. l Jes s tiihan 600 mm of ra i n.F a l.I as weI l as lheprob:lem of i.fnc:easin th' eficienicy of an:i, mal tractionar-eas w:i Lh h, avy soils and over- a 
use in

1000. mm of rainfall each year,
for ' amp e,, 

Ir add iti on, the national agr:i i1 tural research systemaddress this range of problems must 
with a constrained budget, anunder Ir ained seni. or staff, and a r-elative]y "late ' start,.
 

This FSR/E project will 
 not, of course, be able to address all ofthe rel. evant probl.ems at a]l three level s. .It i 11 , therefore,oc.usfI' on two cl.1osely-'-related sets of probl I]ems: 

1. those which ar:., organizational and involve research,extension, and training organizations; and 
2. those which have to do with increasing the impact on
 

production 
at the farm level. 

Arent.hyninc. the e- nqngstem 

Fi rst, ia] I I"' aan researchi organizations have .onstral ned hud-get. C.ommodity researchers in I[ER/DR A are, in pri.nciple, respo-nsitl ::1l" h s(:' ,n :iF (::: ii st: s i at edas :i Nt th , for exampl ethe devel opment of new seed varieties*, with evaluation of soilferti l i ty r'equcl.irmmont sl , and wi th t.ho de:velo p t of cul.t uaraltechn qius whi ch can :i mpr"o've wat:eor :t n I .ftra-t ' on, sol .1 aerati oi,and biological act] v ,Iy.
Ibe 

Ihose ai'e all important technologieswhi ch should "on t' he shel"sil as poten i al el oments i n a f armi nqsystems researc: h pr' ocj ram. In fact i owo"',::r the "she f" issomewhat b-are anid t:1ie ava i I a l:I i 't y of i'050-11'- : 05 1 i fi t i nq:ui ry toa selec:ted number of: ai'"r . t I:RSPR re sear-c"her's were 'to suggestthat DlkA researchers conduct on--station ti-ial s or .aboratoryresearch on some par-ticiular prob.em, th:i.s iigcht force a shift ofpriorit.,es withirn the DRA wor:: programs. If DRSPR were to 
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request DRA assistance in designing and conducting a controlled 
trial on farmers' fields, this would probably involve not only a.

shift in priorit.ies, but some means to Facilitate regul,ar supea.. 
vi sory trips to the field. 

Second, the resea-.rch system as a whole has insffigcipent n..mb-. 
.
o.f h.g!iti.y.l :i-:isi af.F Building up one link :in a rchain does 

not str-rigthlien .m- whole chain. 

Thi rd, there ar:: Qba!.r-....rs to commuication amgq r es.r--er
e,_tMeQsijn peE . ....
. l. Ond i . o which even a strengthened I.SF'F;:
wil l not be ab.p.: t.o overcome. There are no publications beyond
the annual research repor-ts to transfer knowledge from researcher 
to ext.ernsion agent, for exampl,e, without. persona. contact. T lhe-? 
are few wri t.en materi a l.s avai 1able at the farme(rs l.evel , in th.:. 
farmers 1 arguages., to present new ajri cul tural :i.deas arid advice. 
There are no c:ur ri cula and no training programs on what: the 
farminq syste1ms approac:h .r rIe a. (to is al l about. Ther-e have 
been Few contacts w ith F SR projects eJ. sewhere to keep up to date 
with what ' s Cig on. An:)t:her type .f c:ommun..cli c:.atij.on barr" er at so 
e.ists, one whi cih has 
to do with th-e dirnect:ion of: commuriication. 
Tradi t i onall y, commun :icat i on i n the researc:.i -x.tensi on svst erm i E 
top - down. Far. of: tthe farming sys ems researc-h emphasis i s on
 
bottom-up communi (:::caLion. r:is may tak e snme t.raining in liste-
ning as well as a c:h angie ii atituide. 

F:ou.7rt h , ther*,e has t.o he joint .- jrpement on o.bicc17e.-pyes and 
2nIge. if two or more organi.at:i ons are to work together.Mhe ICMDI--L)RSFR agreemernt: in Sikasso has demonstrated the positive
 

value of 
 such an agreement. It clariies responsibilities.
 
establ i shes tar-gets for achievement, and promotes 
 a better
 
envi.rontment for cont i riuous commul ct: iaion.. 

Imoing the ErTA MPlveIMPAct 

1mp r o\'i. ng the or n:anii at ona . coot ext in whi ch research 

conduct:c7r.:d and results ar-e c-onrnictn,. :ated is one way to raise 
the 
probab:i li:y tha. research wil ] lead to the devel,opment oft.echnol og es whi "h wi I.I, in "fact, i Ic ' ease producti on. Ar 
orq ani .tti.oria]. i li(:vat i on,, h)Lt-v.l , has been s~c gest cl as another 
way to further raise the probal:ia.I ity of posit ive farm--level. 
impacts. his innorivalti'on , t.hLie farming systems approach to re-
search and ex tens-in,, i.novolves farmer-s and theilr houserholcIds dire
cly in 17.he pr- ocess of r esearch. Thus ., farmers- [robl .iems are the
starting., po.i nt fc:r 
 the resea clh process and the so. ut ion of the
 
farmer.' prob olems :i endpoint.
s tlhe1:-? 


A by now fairly standard fou.step process facili tates 
identific:at io- of farm-l.evel problems and systematically tests 
al.terrnat. ves .for-, I. a.lei . ng !.them. 1he four steps ar-clvi. 

-- identify those constraints which are most important 
 at
 
the farm level;
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propose solutions, drawing on 
the stock of 
technological
informatiun already available;
 

test 
these solutions in the selected zones, 
working with
the farmers concerned; and
 

-- provide 
the information 
 on those which 
"work"
extension to
services in the
the form of "extension theme" and
feedback information 
on 
those which need further research
attention to the relevant researchers.
 
A|s has a I -. ady been desc: ibd atof Ma.i. some lengt hi above, the Governmenthas al readv adopted such 
an approach
research and implemented i.L 

to agricultura-
.l.
one area of
and the national 
in the c:ountry. ihe GRM.-


:i.
effort 
jricu l.ur-a.i researc(- nstitution expevlto be eFfective this,
i :impronvinq
aqric.,| tural the overall
research impact of
at t:he farm level. boch an e-phctatonse ms 
 : f t..if' .n thed


lhis lechni caJ 
e ba: : of c.urren t e x.p e ien -e. AnArnalysis aI so annex t:o
suggests tLhatprodlct.i on lherepr-obl,ems are mary more
 

as 

whi ch re..i: re on-farm well.1 as or-staton 

reearh
 

lhree ma jor limitations have. 
 however 
 also emerged fromexpe-n1 nce to date:
 

I. that of 
geoqraphical, 
coverage.
zone st.ill includes only 20 percent of 
While important, the CMDT

farming households in thec ourIt r y; 

2. 
the quality and org:ani.zation of 
the DlSPR-/Sikasso efforts
has not been as effective as ariddesired; 


3. the relat ior 

Farmi ng systems 

ships between the on--station research and thr:eresearch have not been 
as close or as 
 sustained 
as desired.
 

The geCgrraphi c:: 
 I. li mi tat on can
expandi,ng obvi ous.l y be overcome
the staff and iJnc:reasing the resour:es of 
by


rate at whici this can DRSPR.be d:one, howe:ver, The
 
the is .largely
ra te. at wh ich trai ned Mal i. a function of.m staff can
Ptroject du i gn impl i cati 

he empl oyed. rheons of 
lhi s are di. ....
sed in more detail
beI ow.
 

I.mpTrovirq 
 the quali] 
 ty and the orqanizationeffort wOLt d seem ofi the DRSPR research
to require 
 some
sclvinn., fai r l.y speci.F ic problem-
Ihree areas seem particularly amenable to improvement:
 
F irst, .....d 
 data coillect onp
n k-dimproved I ornaly...h q.testo incr-ease could be
botUh ::imeliness and qua1 ityDlat.a co.llect:iotn, of
analysis, results.
and reporting hav.' 
 been problemmati.cfor- the DRSFR Since the Division's early days..
case 
 ifn many other farmi As has been theq systems research e fdata efor-t.swas coll ected At , too michf:ir-st. :I.t could not Ie processed i.n 
 time
 



and therefore could not be used to define recommendation domains,
to indicate 
prority constraints, 
 or to accomplish any ofother 
 analyt ical objectives for which 
the
 

it was collected in thefirst place. lhe research and survey plans at the annual mee
tings, therefore, tended to represent the collective i. mpressions-- rather than t.he statist..ical ana lysis -- of the group. The
data was stored in the lopes that time would be fournd later tocomplete the analyses but this 
-- again, 
 as in so many cases
el sewhere --
proved impossible. 
 Yet without a clear idea of the
analyses whic(h shou.d be performed, i t was al so di..ff icult to
better define 
 the types of data which 
 should be collected.
Subsequeht surveys whi ch a].so 
covered too mucih 
ground were a. so 
condu:: ted. 

Ihe pr-val ent mi sconcept ion -- that of athe purchase

microcomputer wou.l d solve alI the data probl ems -- furtherexacerbated 
 the tendency to cont:i nue to collect 
too much data.
In addition 
 to being time-consumirng 
 and e.'pensi'.e, 
 the data
co]lect:ion process diverted researchers attention at times from
straiglhtforward 
 observati on of whal: farmers were doing on 
 their
 
own. 

ihe arriva.l of an Apple computer at 
DRSPR, f':i nanced by II)RC, thusdid not 
 solve the probl em. Techli cal and personnel probl emspers:ist 
 and the equipment is under-ised. No Hal:ian staff have
yet been trained to process and analyze the data with the Apple.
 

Statistical techniques are also :in 
need oF improvement. Some of
the problems noted 
to date are: 
 not reporting agronomic trialswhere the coef fic 
.i ent. of variat:ion of yields e;'ceeded 15 percent;
conducting 
too few rep.li cations of any 
one 
theme where variability is known to be lar-ge and diffe-rences likely to be small; not
maint:a.i nrg adequate coritrcol s; and,as already noted, simply too 
1 itt. Ie anal ysis,, 

Further, there seems to be a 
need to reflectt upon -- and possibly
to revise - some 
of 
the more general methodological approaches
used thus far. As already discussed, there may be a need 
 to
rethink both the hnusehold typology applications and the criteria
-for wor[ki.:ng 
i n viii aqes. l-.ca.se of the amourit of effort whichis invested in vi.. lag: level work, the criteria for selecting
new vi] .ages are cri 
i:i,call y i mpo-rtant. They should be baseda clear idea of on

what objectives are 
to be achieved and 
 on tho-roLigh anal ysi s of i nil: i al experi ences. 

Second, F urther deft init.ion of r-e.ar. andoo e.tens.eon .r-espon sib .It.. is requi -ied. DRSFR was put in charge of the *ri eroual.astation management wi.th the idea that DRSPR could 
conduct both
upstream and downs ream 
farminq systems research. The lieroualaef.fort has fai I.ed to f Lfi1 t.he e;.ppctations. It has consumed
an Pnormt','ts amount of DSPFR administrative time and the timethe expatr:ate (Du.cii 
of 

and Canandian) agronomists. There has beena tendency to conduct: standard agronomy trials of the 
 type
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nolrmally conducted by commodity researchers,little relationship but wlich haveto the on-f-arm testingidentified program or thefarmer surveyconstrai,nts. These Ti eroualais felt, detracted efforts have,from achieving great.er it 
effectivenessDRSPR efforts and the of otherbenefis to date have been negligible. 

Another aspect of the r:'spori bi.ity-definitionof drawing problem is thatthe line between the researchtions. and extensionWhen organizado ext:ensin.'n personneldo they carry ass:ist in research and whenout their ext e.-nsion duties?on-farm Si.milarytrials "demorstraition, when are 
" and thus closerwhen ar-e to extensionthey researc:h andtrials? These issuesclearly resolved by the have not beenbJ..I- R to date althoughmodus vivenai has it is c: lear thatevolved abetween DRSPRof r!es:ierset iv and CIDi". The definitiony: [.pnci bcbi I. :i i es of researchhowevcr, and ex tensi onr equieL-c wi . 1 ,further- attention as farmi ngis extended to systems researchother zones, and other coll aborativeare for-med relationships 

O)R :A. 
with re:iior al. development organizations and with the ..
 

t
 

Third, a _.qU.qI.Lprm rnp@.r. h plonnin.q pCr-ssensl.re that annual is needed tore earch acr:-: ivitiesdefined objectivas. move consistently towardSeveral observers have reportedis presently that DRSPRweak in the logqicl processthe fatrming that should charartei,-i:esystems approarh to researchprocess summarized (that is, the four stLepabove... idenFtiicatiorn orof solut::ions ' d:iaj nostic; proposalesti.inq of solutions; trans.fe-re.: ens i on spr vi c es ) of solutions toT h rr e has been|for-mulatF ion before a a ck of hypothe.i sdiaq.gno:st.c
rficial data col.1 ection, followeddata analysis which by supehas led to subjectiveof prodic.- I: i.o identification:O-t:.os ra trs. n--.f arm and on-stat i onthemes have often been researchbased ::on what isbureaucratical pr-acti.c:altly poss i.b.e.y acceptable, andrather than being basedanal ysis of produc:t ion on thevar i ati n-c and constrai nts. 
1he time element has iso been mentioned severalThere is a nee I.o times above.report orn
the one season's find.:ingsnex: season's acti. vt:i .i e, 

and to propose 
sion t.o the Special izedbefore there .. c- Technical Commi s-has been ti-me to digest: thethe observa'tions data generatedmnade. Halving the and

dat a processingc onstra i nts.. wi l 1 and analysishelp rom:'what ti gh :-ter- :ocurssisyst.ems research efort-si ng of the -farmi ngi al.so ai dtrurarouind 
of i n making such a rapide:asibii. B:U t i: i c ot].ud be sggC ede velt opmei: t o c ;c,stec that P:!: I i ci ta mul it.- yna" re earch progi'amt.e quality r h 

woul.'. d a.[ so ..improve.he oar c fort. . e:: t won.l d beprior'i't.it:e activities possibl.e tobet t-er, to smooth out"tha
ensure., -iE, : 1:hee mapr)ower (t.:: c-r: [ta. i an or 
the workfl: Iow, and to

speci f i c o1.u:si derese.ar- ac:t vit expert ) forac ies is . inedcould up wel I n advance.a lso cor-act, outfort: DRSPRk .[ey"upstream', work and program theon-farm phases a:coordingly. 

lhis latter point leads direct ly tolim.itation the solution of theto the present Farming third 
systems research effort noted 
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above. By establishing a mutually-interdependent wor: program, 
DRSPR, commodity researchers, and other professionals in the 
nati onal aqr. icuitural research system would not only find their 
knowledge and understanding of each others' researcI findings 
improved , but they should also be able to focus the:ir research 
I:asks n(ire-: ti ightl y around the so:.lut.iion of farners' problems. 

. Sec..iRti elaign Uons.dec.ati .ns 

Given this analysis of the comple>x of problems to be addressed, 
the project design team Faced four major design issues: 

Concentration of project activities within DRSPR; 

Rate of .farming systems research/extension 
expansi on; 

Technic-al assistance requirements; and 

Appropriate level of funding. 

Compl ementar i ty of on-stat ion and on-farm research 
efforts. 

Each alternative was informally assessed according to four crite
ria: 

effect on project's purpose and goal;
 

timing; 

manageability both by the GRM and AID; and
 

sustainalility of action initiated under the project 
by the GPM. 

Farming systems research/extension is, by its nature, an activity 
whi.ch :i.nvoJv es more than one organization. Whi l.e DRSPR was 
created as a separate divi si(in within the national agricult.ural 
research system, ii. has never been the intent of: the Government 
of Mali that. i Is 'hould]c7 operat:e i n i.so].at:on from other Divisions 
in the system. deed the eperie-,nce to date demoistrates 
c.1erly that, whi le DRSPR has a unique role to play in the 
rese rcl-.e-.;.i:o.rsn ontirnuum , it can play this r-ole e ffectively51 

only with the support and cot.l..aboration of other researchers in 
IER, IlNk-2FH., and with the reg ional[ development organ izati ons 
carryi ng out ex;t.ensi on. 

By ex,'panding the I)RSPF;'s capability to carry out field research 
i. mmore agro-cimat.1 c zones and with more groups of farmers, the 
proiect wil]l place IDRSPR in a position to fac.ilitate linkages 
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between 
the research and extension systems and to contribute to
 
the effectiveness of 
commodity research in enhancing production

and productivity at the 
far'm level. But a strictly-DRSPR focus
 
will he insu fficient becatse it 
is the sectoral ob.ective of
 
this project 
 to enhance the ahi].it.y of the research-extension 
system to contribute to a real i ncrease in production, prodtncti
vity, and incomes at thp farm level. 

It follows that project resources need not -- should not --- be
 
restricted 
 simply to DRSPR. fhe criterion of effectiveness at
 
the farm level thus dictates that measures should be 
 taken to 
make farming systems research an effective part of the broader 
r-esearch -extensjon system. 

For these reasons, the following elements were suggested-. for
 
inclusion in the project:
 

-- constrLction of an 
office complex for DRSPR at the
 
main research station at 
Sotuba, to make DRSPR more administrati
vely effective, hut 
also to enhance the potential for interaction
 
with fellow researchers;
 

- constiruction of facilities for [RA at the PAR in
 
Koporo to enable on--station research in Region V to be
 
established on a sound footing; 

tr-aining of research, training, and extension person
nel outside of as wel.] as in DRSPR; and 

-- publicati 
on of a research "jounal and extension 
materials to facilitate intra- and interorganizational communica
ti on of research findings. 

The application of timing and management criteria are 
 discussed 
in some detail in the imp l ementation plans. In general terms,
consideration of these criteria suggested thot DRSPR should be 
programmed to grow at a fairly moderate rate and that the
 
regional ex pansion sho.uld be' l mi.ted. 
 The management cri terion 
al so supported the rel oca:,t i on of the DRSP- headquar'ters to
Sotuba. The criterion of sustainabi.ity is addressed in the

oc:onomic analysis, as i't prn imar i.y i.nvolves Ithe issues of recur
re-nt cost and projected economic returns.
 

Th RUtP oA FS Anxpasi on 

In the PI), the possibilit.y of expanding to either 
two or three
 
new zones was left open. 
 More detailed examination of the Malian 
staff avai.labilities, however, showed that these would be a major

factor in limitin g expanon t:o two .nnes (See Instutional 
(na . ysi s ) . In add .it.on, c Ioser ex ami. nat i on of the DFRSPR
experien(c.e to dat.e confirmed the compl e.xity and the depth of
 
effort required to condu.t 
 tfec:.t.iye farming systems research. 
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The preliminary choice of the Operation Haute Vallee region as 
the first expansion zone was confirmed when the management crite-
rion was applied. For organizational reasons already discussed, 
it makes sense for DRSF::R to rel ocat.e it s headquarters to Soituba. 
Requiri nq the R.)kSN..:I management- a . to esta h:i sh a new regi onal 
of'fic e i n the f irst Few years of :.he pro..ject would have taxdcc
 
personne] and in t tii. i onal capabi 1 t furtr.her. Since the 'HV
 
region .ies around Bamako, t.his add.tional management burden wil
 
be avoided. The relatively (ood agri.cultural prospects of the OHV 
region and the cngoi nq.... AID project supporting the e,.,tension 
effort.s of (HV, ciscussed above iri Par 1,I also promi se a more 
effective projec: at the farm level. Given the similarity of
 
many (HV vil.lages arid farmers with those in the CMDT zone, it :is
 
a].so .ikely that an FSR/E effort 
 in the OHV zone will be able to
 
move more rapi dly towarcd a farm-level i. mpact than might be likely
 
in other zones.
 

he choice of the second expansion zone has been narrowed down
 
somewhat al though the choice of col laborati ng regional

development organization has been ]eft open. Region V has been a
 
surp lus producer of grain and livestock for many years. The
 
productM.. :ity ofl I. area has, however, 
 been seriously affected
 
by the continuing drought cond:itions and popul.at i on growth. 'he
 
chal lenge f or a c r
t h 'ar"mi systems .esearc:hteam in that regli on 
w.i 1 1. be to wor k wi lh a new s:. of var iab ..es inr a more
 
c li mat.i caa.1 y r i s: y envi ronment. F.undi ng the i mprovement of the
 
IKoprro st:at..i on, i is hoped , wi I..I. enhance t-he abi 1 i ity of the
 
station to addr ess SR/E i denti fi ed constraints and wi 1l 
cont r i bute mean i ngful FSR/E effort by providing a flow oF 
potenti.:ial technoi c:,.j1es for on-farm testi rg. 

One way to compensate For the relatively few numbers of highly
trained and e'.'periernced Ma].ians available 4:or expanding the agri
cui.l tural. research and e;"tension e .Fors is simply to substitute 
ex.patri ate t:rhnir al assi stance f or Hali ans offf on trai ni ng.
Fdditional ex.'patriate e..pert.ise .ci be broughtcOL.d al.so 	 in to fill. 
i.n 	 for miss ing specialties in the present staffing pattern or to
 

=.
provid critical. si. lls needed .for only a short time period
(statistical, ana].ysis,, traininog in rapid reconnaissance survey
techn i ques, sot i oi ogy or anthr-opol ogy, extension , traction 
equipment desi gn, etc.). 

Techni cal assistance requirements for the FSR/E project were 
assessed tlak.ing into ac:ount the fol. owing factors: 

1. Mupo-,er an]y i ofE4DPR:,I There are presently onl y 13 
researc:hers in DRSRF" out of which five are presently on long-term 
tra. ning. Only one of the 13 has had graduate-level training.

disciplines which.he i.n those .n trai ning now are specializing 
are: livestock one K.aff member); sociology (two) ; agronomy 
(on e) and econom :. s (ornri:e). 
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2. . b.Iv-...a ".tYof M.a..l. .ttide of. :).RF:: Theretrained Malian are very fewagronomists and agricultural economists availableoutside of DRSPR who are not already employed by IER or othergovernmental institutions. Sociolcgists are., however, availableand could be employed on a cont:ract basis by the GRM until theDSPI-R sociologist presentl y in training returns. 

t:. ensi o n g--@-( r- intion at th. fd)..':ratension While researchcoor'dination will be an important activity inproject, several the FSR/E
Factors argued for assigning this function toMali an personnel. First, each potential coll]aborating RDO hasMalian staff amember assigned to research coordination. Second,the specific incase of Operation Haute Val. lee, this person has aMaster s degree in e;.'tensi.on ('from the Uni-versi ty of Missouri);he also has a crount.terpar t. extension on the assistanceworking teamwith (JHV under the( AID OHV pr'oject. Third, short.-termtechnical assis..ance funds will be used to assist ir preciseassessment and .na.I ysi s of ex tensi on-resear-ch coordi nation
 

a ct.i. vi :y needs.
 

4. OIM, E Krtv.ie to the L. andOev .ture of echnia.s t:n .. USAID/Mali experience shows that, while the . GRM isrecept iv. to technical assi.stance in gereral, therewith the is a concernovera. l proport i on of funds al I.oc:ated to techni cal.assistarnce. 
 IER, duri.r ' the project design, ex'pressed
that Mal i an its viewsocio, ologists and .xt ension spec:ia.i,sts wil, be moreeffe :.::t.i v,e i tthe sot:: .irul ral cont ext: of the Mal i anmili.:eu ruraland wil.. be better ab..e to work..' in the range of locallanguages and di.alects which wi J.b e encountlered in the expansionzones (Bambara, Peul, Malinke.::e, etc. ). These disciplines have th.usnot beei- represented in the I. on g-term tec:hnical assistance teams;short-term technical assistance wi].l be used toanal. yti ca.[ or ski. 
f.ill an v speci.f:ic

l requi re:ments wh i clh come up. Those i deninc. ude, ant.hr.iol. ogy, i f ied 
ex.tensi on, fruit and veget ab .1 .,
processi ng and data


mana:ement., ci.rcu i. :uiur development and organ : I. on a.I cc ommun i catin(.)ri
 

In sum, the 
lon g--term tec::hni cal ass:i stance posit i ons that havebeen identi.fied as critA.:ical. ones for expatriates to Fill in thisproiect: are t.hose {o- which I'lai ians are presently out of the
 
country in training programs and
years and t.hose for which 

are not due back for a fewexperienced personnel not now availablein Mal i are needed . to conduct on-the- job rai. ng for- peopl epr-esent:l1y in lthe sys:em or to get a parti:l.uar- activity underwayin the short te-m. Short-term technical assistance ar-e primarily concentrated :iri support areas. (as above) 

To assist JSt ID/Mali as we.l. as DRS'PR to manage the project, afinancial manager will be pr-ovide as part of the technical 
assistance team. 
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Leve.. 9i Fndi..ng 

The appropriate .evel of funding ham been determined to be $20.8 
mi..i.. on .for a ten-year li fe of project. This level is 18 perceni[ 
higher than that estimated in the FI. It .impliesan .increasei, 
the DR~SF:R budget proportional to the expansi on of present 
activit.ies. lhe financial and ec:cnomic analyses presnet the 
deta.ils of the funding quest ions. It is concluded that the 
effort proposed wi ll be appropriate to both the problems 
discoussed above and the capability of the GRM (IER) to address 
them in the nemt t en years. 

C. AWNec opoet 

In summary, it appears as though AID can useful 1y assist the 
Government an. farmers of Mali to achieve their production
 
objectives by providing support for a project with three sets 
of
 
activit.ies or components, involving:
 

into two new :ones of Mali; 

fosteri ng .. ryed rdi.ati and bet.er l.in.rges; 
anonq researc.her-!s n the national acr icultural research system, 
between resear'cher- and extension personnel., between researchers 
and farmers, between and i i tot andresear(:h trainig ist. i ons; 
between Mali an aqr-icultlr'al. researcher-s and t:heir colleagues in 
other Sahelian ianand Afrc countries. ; and 

directly improving the capabilities of research and 
extension personnel , that is, .tra.nng.." 

To support these activities, AID will provide three types of
 
resources to specific organizations:
 

FiaQ a]. resouCEs wi. 1.1 be provided to assist the Insitut 
d'Econcmie Rur-al e (IER) to e:xpancl its Farming Systems Research 
Division (R)RSFR) acttiv:i,ties into two new regions (Operation -laut:. 
Vallee and Reqion W) and to reloc:ate the administrative headquar 
ters from Sikasso (in the CMDi area where acttivities are presen. 
t1y lor::al i.ed) to S,:it.uha, the central ,agr-icultura] research sta
tion near Bamako. 1The DRSPF'F activi, V.I in the CMDT area will W., 
cont i. nu d, pri nc:i pal].y wi th c:::on t:i ninrg, e',ternal assi st. ance (both 
f irnanci.alt and .- cal ) e Du..tt:c h Roya.l Institute fortech: from th-
,h:l-ni 
Trop i cal Agr c tur-e. Fnds wi.ll a& o faci li tate a variety of 
collI aborat ive research efforts and ad overal1 i. mpr-ovemer-t inri 
c::ommuric ati.i. on amon(;. reo-car cher't:S, t.rn: sion agents, agricultural. 
edticati on srJ -.c ail :i s, and farmers. 

On --.hh. ort.:.iterm and Jung -te tQ.. UMa..: o-prpor it ...t: , m nint .t will 

be prov:ided i.i a ri I tur-aJ !:t extensi on, 
tra:i. nic person ,l in order o ci:.ve clpol skill s in agric. 

:o onl.1. research, and 
cultuoral 

r esearc h.l.,w .ih spec:i aIl. eml:has is on ki 1]. s needed to carry out 
f ar-mi n:. ..ystems research and extensi on 
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Techni .aJ. _ssi.t.ance will be provided to strengthen the short
term capability of IER and DRSPR to conduct farming systems
r-esearch and extension ac:tivities, to assist in the development
of a 1long-.term FSR/E pr-ogram, and to pr'ovide specific: expertise 
not now available in Mali. 

). Preoc~t bspi ng 

While the proposed ten-year ]..fe span of this project is long for an AID project-, it is largely dictated by the need to ensure thatadvanced trair" ng in di sip1 i nary ski ls i s adequately
supplemented by on-the-job farming systems research experience
before tec:hr ca] assistance personnel and project funds are no
longer guaranteed,, In fact, a 20 year- or more effort is likelyto be r-equired to allow f urther expansion to other zones, moref:arm-level research, and the Full institutionalization of the 
researcuh app roach. 

Irainiri.. sch.dules a].so largely determine Lhat the project willhave three internal phases. The first, From 1985 - 1987, will be an initiatinc phase. The DRSPR Headquarters will be relocated
and the DFSPFI-iOHV program will. be launched with technical assais
tance, brard- new graduates., and borrowed F PR/Si kasso staff.The
second phase, from :1988 -- .1'991 , will see the c:onsol idat ion of the
DRSPFR,,'HV research pr ogram and the estal:)il. shment of the second
expansion zone research -prngram. Mor new]. y-trained sftaf f will.be i nu: (rpoIat:.-,ia 
 i.ntr t he f i el d teams and ga.i n an important
groundirng in :i ntIerdiscipiinary research at the vililage level. In
the tlihird phase, . 992 - 1994, all field units will be completely
staffed with trained Malians and both expansion zone programs 
will be fully operational. 
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I1I. Research Opportunities in Mal.
 

While a major aspect of 
the farming systems research effort to be
carried 
 out under this project will be the 
delineation of

production prob] ems at the farm 
 . evol and the search for
technol ogi es wh :ich can reso.Il ve these prob.I ems, previ
e,'peri. nce 

ous 
in the pro ject "ex'pans:ion zones" -- the OHV region andRegion V -- indicates that three broad classes of problems ara
 

likely to be important. These are:
 

1. Soil fertility and soil/water management;
 

2. Varietal. improvement; and
 

3. Effective use 
of animal traction.
 

In this section the status of 
research on each of 
these problem

areas is briefly reviewed and some of 
 the opportunities for
 
future 
on--farm researczh are sugqest.ed.
 

Soil Fertl.i ty and Sol./Wator Man ag.-mern
 

Be(:ause 
 rck pho-phae i.s11 ocal I.y-produced, appl 1 cati on o the commercially-avai ab].e 
 Ti].emsi phosphate has long been sugge
sted as the obvious moans for over":oming the constraint posed by
the ph os..iphorus-.defic:: ienit'.soi ].s common in Ma] i. It h as, 
 there
-fore, been t.-ste: both on-st at on and on--f:arm :in the Operat i. on Haute VaJ JPo and Hporat ion Mil - hopti regions. These tests have
shown th.a. :. l-riner s' use of about 
500. -. of roc: phospiat, per
hect are on m Il e t u r.u 

cti on by 30 percent. 


and sorg"jhum co .. i.ri:-ease annual ceral1 p odi-
Research on.stati on S now bei nq car ri edout by the Intorational 
Fert il.iazer Development Center to.: asses

the potentia.l benefits of 
partial. aci.dul.ati on of rock phosphate.
 

Fu.rther reer.-c[h .oPportu.M[.?t I.o: .'
 

-- Economic analysis of on-farm 
 test results and

presentation to 
 regional development organizations' extension
 
servi ces;
 

L..urvey of farmers who have participated in rock phosphate 
tests for three years;
 

Develrpmert.. of recommendations for rock phosphate credit pr-ograms (becausry benefi. ts are derived over several years rather than 
a sirngle, growa.in( ' 'son); 

-. ri-s t.al. iin research I nto the possible positive

in t eract: i on bet wPen r ock phosph at.e and manure when app. i edsi.mu. t ' enousl1y as we.ll as on poss:ib.e interac.tion between roc: 
phospha.pis and snIohb.e .fCerti i .. e r-s
 

r--'station research into microbiologic:al
.- acidulation of 
rock phosplha te; 
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-- Research to chart differential 
phosphate yield responses toapplications rockin di.l:erent soils;
 

-- Response 
 rate ana.lysis for difFerent crops andrates r. di'fferentrock phosphate application.
 

g91hil .<naQgpenFpn. 
 is a part[icularly
Regi on serious probl.emwhere wind erosion in the Fj.F'tIhposes a serious threat toseedli ngs. nowly-emergedIn general, however,production has 

irternsi fi cation of agric..ul,tural.ircreaspd soii.I erosionmethods have from wind and waterto be deve.!oped andto cope withi)RSF' has a]rea.dy begui-J 
the changing situation.n some stu di es onwhi ch lend tLhcse.m seves to 

water erosion control,
a mu.1 tiri dces and crop resi 

di sci pl i. rary approach. 'Tiedie i nrorporat i or have been shownuseful in cnc, servinq avaiI am .1e 
to be 

so:i l moi sture. 
.Fur[.t-':j erear:-l U[portnnj ties: 

- . Basic" researc-lh to quantify soil losses due to wind andwater erosi on under farmers'- conditions; 
- Further- test 

on slopes in hiqh 
ing ofi CM)DT zone findinos on soil managementrainfall, areas and improvement on thesefindings;
 

-- Further 
 testing of tied ridges on different soils,di +ferent crops;
 

-- Identification 
 of optimum crop residue use within+arming system; the 

Manure:.-- management and handling equipment;
 

Development 
 of "domains"recommendations for eventual soilbased managementupon local names and classifications ofsoils; and 

-- Tailoring of recommendations to identified domains. 
Vari et al imfi'ovemm. ri-

Maize improv:,ment, seems .. o be an area i ncould lead wh ch f urthrto signi.ficant researchincreases in iproducti.ion.a food, new variet:iecs Acceptable asa].roady tested havepotent.al. demonstratedFI:arming syst.ms higi yieldresearc-lhstrated the f ea : . i .i 
work in CIDT has demo-.-.y oi icrrasednicotton ma 1 c::, p r)oductioni n the roFtatio nn . f ol . ow ,g-: a p "aa ,:: !- c.c ,li makesr esi dual f:rt i I .r cood tuse ofpnr -.polli. I nat ed vaript i,MvT",, : s fromand 11.1 1( Ihav:. !e-r' i: mst:rj ,:n stbeeni c,ns 

IRAr, C1 .
alIIra h'iavp; .1 over 'la i.also LW.;'-?in t este Sese-i f ,r mF.'" "f d(both Thfhe hybri dwith .iandw ihotut hiqh ferti~i iF(] 8. 

a.thoucjh an at ion ) . eems most promi.ngopen-poll n ai. ed var,- i c-.t y, F'oolresilt:s. lb6,, a]. so has,-Ishow.nMlie response Coodto n itlrogen has been good --. .inear up 
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-- 

to about 110 kg/N per hectare --. and several good maize herbi
cides have been screened on research stations. Inter-cropping of
 
maize and c:owpeas 
has been shown to have agronomic advantages.
Both streak virus and striga, however-, rema:in serious problems 
when maize is introduc:ed as a major crop, 

Researc:h in other Sahe.lian coni.es-... on maize a :..indicates the 
potential. .for it t:her improvemein t. wni,-Ir: on this crop. In I.pper
Vol ta, res.ea-ch has irndi c:at.ed some f.arm er ac-ceptance of sho.t
season maize even t.hoLgh yield potent ial. is .ow. Resear-ch -n 
ti ed r cidqes in .UlperVoj ta shows that tli s mi ght be a pot.e,,nti .l 
useFuJ t.ec:hniq-ue t'o address t.he probllem of maize's sensitivity to 
water stress. Fuod tec:hnolo.g research in indicates. Senegal 
inc-rea-sed deGmind for ma i zee when p-ocessed .into a ...c--.i ke 
product. Il:i h...Ilsir1ni. varieti. o f ma:ize: have apparently gained 
acr.:eptance i.n Ni. geri a. 

Seed produc:ti on economics for hybrid maize IRAT 81; 

More test.ing of Pool 16 on various sites; 

Survey and analysis to determine relative importance 
of and consumer pr e ferences for yell.ow and white grain color and 
desired product char ,cteristics (espec.7ialy of mi.lIed maize); 

Further explor-ati.on of streak virus research from IITA.:
 

.....
Economic importance of str:iga on maize; striga resistance 
and other measur-s to combat striga need to 
be developed;
 

Assess p()tent :i 1 .Forf short durat i on maize i1n dry 
zones and as a means of providing yield security in higher
rainf a. I. zones ( rv.eys, onlfarm tria.l.s) ; assess potent:i al for 
f r.sh ::orn produc:ion around population c-ent ers; 

-- Devel op entl. ofi feasi b e systems for provi ding inputs
(fert::i.1:izers and herrbicides) required for ma:ize production; 

SOn-f:arm 
 tests to measure e-f-fects o.: maize herbicides
 
under farmers 
 conditions and to determine economic combinations 
of mechani cal weedi ng/herbi c:i de use:- on maize; 

-- On-.f arm tria.s to determ ine utility of tied ridges,
controlnq or soil type and rain.f.all reg ime; 

- Examine economic::s of maize-cowpeas intercropping 
at farm
 
level.
 

Probabl y the singi le biggest c::rop "pest" in Hal i , strig
resistance is likel'y to be a major characteri stic for any 
vari etal I iprovemernt: program. Interesti rig] y enough, however,
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-rign 
 is not found 
 on Malian 
research 
 stations
experimertation and nohas thus been done on 
striga. The biology
this paras:i tic ofplant has been worked out 
irn Wndia and the
however U. S.
and there seemTws

knowledge:. to be a vast amount of empi r i calamong Malian farmers 
whi(h rema.nsStriga to be tapped.
infe.:stati.ion 
is commonly thought 
to be related to low
fertil1ity. soil
One species al:tacks cerea.s 
cowpeas. ICHISAT and SIRCVO 

in Mali.; another attacks 
researchers in 
Mal.i. have made striga
to. erance a criterion in th-e sorghum breeding program.
spec.es needed New cropto be scr.ened for 
tol erance 
or resi stance to


stri ga.
 

Frthe - research o.crtuities:
 
-- Systemat :i: 
 collection and 
assessment


and practices relating 
of local knowledgE


to occurrence and control 
of striga;
 

O.
On-farm research 
to screen local 
and emotic varieties for
resistance/tolerance 
to striga; 

.Herbicidescreening for effectiveness of striga control; 
.On-farm studies 
to determine the rel.ationships
striga infestat betweenion and othier factors,


tion, surh as rainfall distribusoi.I water holdinq (capac:ity, soil. types and 
 characteris
tics, date of planti,ng.
 

...Research 
 on host 
and parasite interaction in Malian subspecies of stria; 

Atnother aspect 
 of 
variet.a.l. deve.lopment which may be
attention worthy of
is that of nr.p. 
 Present DRA work
for Mal ian farmers has 4 nc: 
on new cropsssed a] most exc.l usi vel y on tea.
SAT/'al researrhers, ICRT-dur ing the last
been e:.*p er 

three years, however, haveiment: 
Lngwith f1.inqer mi . ee!: (wel CLi eResut.1: . a ).ha been ln(couraqm g. 
 ICRISAI scier.nti sts are also deve-
I. opin.q proce-ssig techn:i ques 
io adapt . I nger mi .1pea to IlI an let and :)igeonfood prupparat i on prac: i ces. Igqeon
beans, pea, mun
and uo_hean var j .tes have been scre-e-d on several 
 re-search "1:at i.on ,
 

OHV 
has demonstratecd 
some interest 
in 
crop di.versificationhave be.-,gun promoting sesame and soybeans as wel.I, 
and 

constraint as tobacco. Ai.denti fied is that soybeans must 
he innoculated
Rhi zob 
..rm .japonica ,,not found in Mali an oi J. 
with 

. 
P il ities al so e>x i.st. for t.he improvement of tradit.ional 

which have, up 
Ma-J.i.an crops to now., received lit. l.e
this cat-eg::or y attention. In
are crops such as 
:on o (D .qJjl.arj e"..
groundnuts, A.ri(can eggplant, sheanuts, 

, Bamba.ra 
etc. 
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-- Continue tests already begunp extend on to the farm 
level (finger millet, pigeon pea); 

-- Examine crops with forage and firewood as well as food 
potentialp 

-- Explore local production of Rhizobia needed for soybean 
production; 

-- Investigate soybean storage and off-season seed 
mul tipI i cat i on possibilities; 

Effeti veres of OAni mal gAtinn 

More th:n 40 p~rrert of (.HV farming households own or use animal 
tract ion. mn-n maJ raction is widely hypothesized to be positive-
IV correlated with both higher yields per hectare (due to the 

benefit.s of better tillage., increased water infiltration, more 

timely p.towing urd wed:'i."q operat ions) and with greater sizes of 
farms (as an:i mal. traction "spares" labor). " fiarm haveYet surveys 

?be ' t.[. Fib d i nifi. c arci . d(ii.ii.:Fl7rernce.sf Ibet .ween OH fal-ln .i, 

who use a-,nimal t.-r-a ctionI an.id those whn cion't. Tlh us, ther'e would 
appea'r .c. be a need rnt only to fiJ f d out what preve:Ints more 

people from adopting animal traction, but al so to firndoi why 

those who do have it do not ac:hieve expected leveJs of prod, tcti
vit. 

In the CMDT zone, the DRSF::R researchers have begun to address the 

complex of animal tract ion rel.ated prob. ems and have identified 
high animal mortal ity (as high as 40 percent per year!) and poor 
animal condition in the plowing season as major causes for 
infeI I.ct ive use of an imal tracti, on . These, in turn, are related 

to the problems of weeding with poorLy-trained animal.s (those 
which are newl.y-.urchased to replace one which died) and to 
relat.ively .low quantit ies of work performed each day. 

-. - (crease u,nderstandi ng of ef4fects of animal traction 
simply by systc.matic observation in the field, to learn how 
farmers (both e4ficient and ineff icienot) are using their animals 
and equi pmen 

-- Measuremert of effectiveness of single-oxen compared to 
pairs of omen for p1oa:ing and other operations; 

-- Further work on corralling animals and making better use 
of animal manure; 

Animal- nutri tion studies for determing economically
efficient, balanced rations using local crop residues most effi
ci entl y; 
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Investigation of animal mortality;
 

Examination 
 of off-season animal tra:tion revenuegenerating p.ossibilities (e.g., in irrigation, transpor-t); 

Evaluation of ani mal supply and credit systems; 

Develop a system for supplyinqtracti on equ:i pment ; 
spare parts for animala,5s. potential for local manufacture byvillage b. acksm:i ths;
 

-E- ami ne economi c feasib 
 1 ity of breedingappropriate cattlefor animal traction: conformity, 
more 

disease resistance; 

S.)esign and test anima] tracti on equipment for constructioand maintenance of erosi on contr,l structures;ferti.i.,er for seeding,appli cati on and weeding in multiple rdows.
 
It. should 
 be noted that economic feasibii. 1.ty is anaspect importantoI: vo rt.ual ly al . suggested researc.h tOp.i cs. Lackcapital ofis ofton i.denti.fied, in fact,
irportant I..o be the sing].e mostconstrai nt to increased rroduction.management sdie:.d s are r'outi nel..y 

Whi le farm
done b! inIER Mal.i,:le.:termi ne the costs of 

.1.argely toprd od ct. inrl f var ous crops , theseare studi esmost often focussed on fi nding avCraCqe valuesstat i sti cs, of variousrat her t..ha n on assessi q thet.ecfchio og.i:aI chang -.. 
prof it ab . I :i.t.y of:l. .;S:iP work th IIdo som 

in CHo req.ion has bog., Un toc onomi: c '::v,.-.u,I. or o, .ll. d :i.t: ;i ontal and iagr-i cultura t r"oduced . I:r.-,hinof. oq i-,, bu t i 1 t: J..., anal vsi s of thi s worlk is
vai ab 1 a th i..si me. 

F:orm 1 t 
done for iBambara tobe 

managemenr anal.ysis, using .letaiJed farm recor-ds, needsand M.linke farming householdsreliable to obtain somedata for qroups with traditions
from those u sed 

and prac:t.i ces differenti n t ho CID1 zone. [and ownership and n el to uspatt:ern.£. be qutan t'ii:ed t. oex
cons I:rain:r prc.duct on dci ii 
and the t: ent which theyr 01 ts should Iietr/ri ned , lar ketpr ic- if ormati on needs hto improved in order t:ofarmers :i.ncen1 1.vns b:tt r assessto :inrvest and to ga::n:d I product i on.c:apaciL.".y 1heof. farmers' t.o use rep avand cred:i Imust he assese:d.:1
At the Ire-osent time, .land i s assumed to eassumed "ree", c:r-,dit isto be, ne:ed onl y f:or cash cr-ctp Pr od.cti orn
only cI-,:overab (or pr-haps.e from cash cr-op pr :duction), and,libe.ral ized cgra unde !heInot,I market pol:icies, prices are assumed tothe "incentive" ne at.evel. It .is important that these assumptions beveri.fied and more careful ly do.l. ineatecd. 
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(1) SCTUBA C~riales-O1&agineux-T echniques culturales
 

(2) KOGCi1: Riz, autres C6riales et Coton irri~u&s
 

(3) 	 DIRE- B16 irriguE 
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Annexes, Scus-Stations et 'ointr 'Appui de la Recherche.. 

I2'
 

http:aratche.Cc


A1'QAC1-,,Fr\iT A-3 

MINISTER OF
 
AGRI CULTURE 

|NIcA ADISORS3 

INSPECTIONSERV ICES 

C.N.R.A. 

I.E.R. 
 D.N.A. 
 G.R. C.M.D.T. O.N.
 

D'Rs -j JDM.A. 
1. Coordination Committee for Agricultural Development Programmes and Studies
 
2. National Committee for Agricultural Research.
 
3. Institute of Rural Economy.
 
4. Directorate of Agriculture.
 
5. Directorate of Rural Works
 
6. Cotton and Textile Development
 
7. Niger Office (Rice Development Agency).
 
8. Rural Development Organizations.
 
9. Agricultural Engineering Division
 

* Shown in the organigram are the two Committes directly 
intervening in the functioning of IER.
 

Source: IER Annual Report 1982
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ANNEX B
 

SOC2IAL SOUNDNESS ANALYSIS
 

FSR/E is an institution-building project to develop and expand 
the capacity for +arming systems research in Mali. Researchers 
and research institutions will directly benefit from the project. 
Thus this soci al soundness anal ysi s wi Il concentrate on 
institut ional behavior patlerns in Mali, and the c:onstraints and 
opportun ities these patterns provide For project success., 

Ci ose l rinkages between research inst i tuti ors and rural 
deve.opment organ izations (DRIJs, "operations") and farmers are an 
inteqral part of the pro :i-,(t desig n. Project benef its will accrue 
directly to participAtig extension agencies and farmers and , in 
the 1 onger term ., to rur al popu lat i ons.. 1iIi s anal ysi s wi ll. 
theref ore a]. ( s the oconom:i, c so:o.s u:1s.is socioe anJ oc(ul tural. 
factors r elateod to lRl)LIs and:: to rural p opl l 'iations i.ri Nali that may 
af.Fect their coope,at ion with riesearch in stit ut ions. In each 
section :f the analysis, these categor ies of participants and 
beneficiaries in ihe FSIk/E effort will be discussed. 

I I. S . k i Th ..Bi I.. : Y_C tLJ .!L .

A. P:neral Des .p pio. of .Qt. i:a.pant and .eneQCjies 

!. ra0. P~ i.at i om 

The majority of the 1,] i an, rural population compri, ses farmers who 
live in the southern and central portions of: the country. In the 
southern savanna zone, full-ti me sedentary cultivators 
predominate. A numeri c:ally smaller populace Ilives in the Sahelian 
zone, where farmiq n usuall1 y combined with livestock raising. 
Further to the nort as soils become poorer and rainfa].ll is more 
scarce arid incer ta n, herdi ngj becomes the domi nant means o-f 
makirg a ] ivi. Iin the dilesert, only pastoral nomadisn :is 
possi bl e. Herdsmen are sparse y scattered a l.ong the southern 
fringe of the Sahara. rhe interi or desert is almost unpopl.ated. 

rg es , of are 
cultivators. mal:e tp MaJi's .largest single ethnic : group. The 
Lambar a, sppakers of th,e Mnde. anguage Bamanan :an, are 
numer.callly the mosi important. They iumber 2 mi .Lion and live 
througho L0uth--.::e: so ral Mal i., from the border with the Ivory 
C;oast in the south a'most to Nioro in tie northwest, to Mopti in 
the nort heast., and to ban and Kout i al a i ri the east ,. Nex I.. I 
popu.l ation size ar the closel y rel a[e,dIi J I1. ion Mal. intke (or 
Marii. rka), who I 't: toci the west ojf the Blambaraa -] on: the borcer 
with Senegal andl..lul,,ea, from Baf.oul. abe in the north to Yanfolila 
in the South. 

The Mande--speak: In peol) allt whom sedentary 
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To the northwest:, 

Nara, lives a 

al.ong the IMauri tania fronti : er from Kayes t,)
smaller porpulat::ion of Sara::oJl.e (or Son.in ke). Theynumber about ,50,0OO. Io 
the east: and nort'h are theHamber), a Vo] tai D)gon (orc: peopl . numberi nq about 5(, (000, andfrom (i3ouridam and the east,lumbouctou i:o Bao and the border- wit h Ni ger. t
fish rig peop]e.., the I(obo,. live al on::i t he Ban! aridThere atre also smal. er NJiger lyivers.pot: l.atio.n.i.cof Seitouf(o, D)i awara, Do.o, and
Khasso~n ke. 

The herdirig peoples of 
southern and centr-al Mal.i 
are mostly
(Fu..ani.). Peul
To the northeast., 
 a. orng the edges of 
the desert are
smaller 
 pop ulati.ons of 
Maur-e and 'Iaureq, J.inguistically related
pastora ilomad i c peop les havi ng strong a .f:.inities withMauritanian herding peopl es of Eerber origin.
 
The Mande-speaki ng 
 people 
of Mal:i. , the majority ofBambar-a, whom are
are shi.fti ng cultivators of

along mil.let. and sorghum. Living
them for at least part of the year are nomadic Peul ,c:oare i:,ur a port ion of who

tle -a I' £ ' li vestock inn ex.change for acess 'o pastur-age and wateri nq pl.aces dur:i ng the dryWhen the rairis begin and season.the f'armers must. preparef or their fieldsp.an ting, the [eu. mOve wi. t h their animals to the north.
Since the drougtht, a growinig number off:pastor- 1 lin 'eu.l have abandonedf-or f-ar-ming. Some Maure, actual 1 y tzhe descendantsthe Maur- s former si. ayes, of 
are a] so sedentary. Most, however,
remain fu.lI ly nomadi.:
 

Ihe riit.ial populations d:irectl1y 
:invol.ved 
iri the FSR/E effort,.lJI e fa:t in selected zones of the Haute Va]lee ofcentral. south-a l his area i s one of the country's
agri cult.ur best endowed-.r-a. ji or;q
re .. and -nmpr .ses ?t 'lli.CalI. y homogeneous(ommuniti.es oF 1Dambara -farm 
or Mal inke or q:ign. Farmins sustems unitmay later be estabi. s . shed in the nor-thwest: (Gorinke) or t he Mopti

Er'a ( .)oq n , F'ii )
 

.... I-p.. o.Q. .... n,on;ri r. Fe rN.._
 
Over the last 
.1.5 .years,,a rimber of: I.)kRts have been established inMali. lhey 
ar-e under the Ministi-y of Agric:ulture (110A)
fil 1.ow nat orial 1 and mustpoll.y cli re:tiod.ns, but they also en. oy a
an:tunt of aI:.onomy, fair 

. ri th-e:.i r day.-..to-day
i.esponsi b act :i.vi t i es. lh[ost I:TDOi .i:es iunr lude providt;-i x''lt'.ensIser-vicest3Ii to farmers,deli iverig irnp.t-ut si and credt., overseeing miarketing,agricut t ura I. and nanrag ingqdevel opment pro.ject . liosi FD)[) acti vi t: ;i. es are
c.rried ouL't_- b x tie e tenis ont agents. lhese pr nci.pal 0feld agEnts pr-ovide al1rik age betweei researc:h "istitutionsand the f arming
popul ati ons. 

The init l Ri to he diru.ctly involved in 
FS'i/E efforts willtperation Haute Val lee be

([JHV) . (JHV began as an integrateddE I opment project wi th programs

feeder road 
in .i vest.ck devel opmerit,ma in tenance into 
a more
concentratinq spec:i,alized operation. Firston cotton. 
 In recent years OHV has 
 started
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diversifying its crop production efforts to include tobaco,
and sesame. This transformation is the result of 
corn
 

the difficulty
experienced in obtaining frinancing for the 
 large :iwnvestmenLsrequiryd by integrated r'ural 
development projects.
 

The or i ginnal object ivyes 
 of OV were 
 to increase
producti cereal
on, part i cii arJ y irri gated rice, and
productiorn of to intensi fycottor , peanLts, and tobaco. CLurrerntly, OHV'.s ma jorsource 
 of revenue is cottorn. Although-substantial quantities otcereals and food crops 
are grown, these are most 
often consumed

by the producer or 
sold directl.
y by farmers. 

3.keearr-h Irsi:1tuti os and Researchers
 

Under cii, olni a.lI rule arid 
 for about the first 15 
 years of
independence, 
 agricul tura] research 
 in Mal . was directedprimarily toward the 
 export cash crop sector 
 of cotton
peanuts. Dutring and
the last five years, food crop 
 research 
has

received :increae:d atten t ion.
 

Ihe Insti tute of 
 Rural Economy (:ER) of: 
 MOA is the primary
agri.cuit u,al research i nst.itutions in Mali and 
 wi.l. be the
princ ipaJ iriplem agency for
.entI.ingc

there are' sia 

the FSR/F project. At present,
d],/ sionr in TER. T'he two most directly r-e.la fedthis project to
 ae,the Oqr'onomic Research ):i'visi-on 'BRA) and 
 tN:ie
Farmi ng Systems FRe search Di vi si on (DkSFR) . DN:' is the. I argestdiv i si. on in IER, and irncl'des :0 perrrent E: 

nvyed 


f a .I I. re:arc. ...
 
It i s iV wi bab3,sic.r aqrononic retsear-ch on food ard c:ash
crops. IlRSPF<H is o Emai .I 
 l: i n ri .er i s :i.1 iiar-y uri I 1ocatr-d Soi.th-eastern Ma i tha!: aias focused i ts research in the a -ea known
CIII:DI 7 onne. as 

Unti l recent Iy, IER ccrrcertrated amost
,l. excl usi vel y on thE
biJogicaI aspects of agricI. tur-al research. With the creation of
DRSPR, the sociologcal 
 aspects of agricli] tuira]l research have
assumed more i mport::ance. However ' of the researchers i5in IER,

on.l y 
 12 are soci,al sci.ent ists. The assi qnmernts of 
 the five soc. ol og:i.sits and seven economi.:stis are as fo lows: 

Division Division 
of Technical 
 of Flanning


DRSPR 
 Studies 
 and Evaluation
 

Sociologists 
 2 
 .,
 
Lconomi sts 
 1 
 4 


Because a successfu.I. FSR approach must 
be interd:iscipl.inary,

should inc. 
de s:rong social srience as wel. 

it
 
as natural science
components.
sc..rrent
fhe imba.lance in the staf f:ing 
pat.tern of IER
should 
 be addressed by s:rengtheri nq its social 
science c:apacity
i n t erms . : ut:both ri mber and .1e:. of Icla :riiri., (1)
 

Bi, 900 0ci 
 '-'..cA
 

2 



Malian social organizations is oriented towardhierarchi cal structures strongly
with centralized authorityStatus patterns.differences are clear.ly marked and taken seriously insocial relationships. 

I-. Fpr-rers 

The basic structoure of rural society throughout Mali manifestssigni.Ficant, anumber of simil arities. Amongproperty is held and work is 
rural Malian people,

orcaniz.ed on the basisthe represc.n-:.ati ve 
of kinship.unit n-f produ ct.i on i.s a qroup, comprisingcore of adult met d :',scendedt":hr-ough a 

the male .ine from a commonmale an- st-or., 1hIi s un.i t may be composeddw-J.I i rncj r : man and hi s 
of the separate

wi fe or I swi ves marr-i edtheir wivies and chiidren, and his 
sons and 

unmarried dauqhters.senior male is the 
own 

Thehead of the producti: ornf or managing ints 
unit and is responsible

c;ommon product ion act.ivities. grows, incividual households may 
As this unit. 

break off formproduction units.. 
to separatehis may also occur as a result of confiicts,breakdown ain the authority structure, cr a lack of sufiCicient resources within the original u.ni t.
 

I..and i s assigned 
 t.o each l:i.neacle by vi l1 age e wi thders, uslifructriqhls i nherit.t:ed from tfa lher to son. Hol.dingby short-t-erm assr-'inet f 
size may be adjusted

land-.se ri ghts betweenFamily i: neages...- nd may he dividcd into communal and indi. vidualC;ommunal.i parcels.:i e] des are dwor l co.l ect :i vel y by members of theun:i :, under-the f armdi rection of its head , who a]. so manages thedi stri buti on of thei r produc:e. Eac:h i nd ivi dualcul.ivated parcel i sby the individual to w.om isit al. located and ownswhat is produced on :it. 

Typi cal l y, each patri 1oral extended
others, fami .y i s located near1to wlh:ich core members are related by a bond ofn: de sharediatc c ent.- lieraue of Ii neages are 

sari 
to some extent ex.ogamo..lsInc.) t a " r . ....... . y rel ated nec
to i bor . ig domest i c groupsthr oucqh mar ri a(cjr . ihe r':sult:i ,etwork ofI aln n i.ancesaf finit..y provide.s for klhe a] location 

based on 
farml ard, of most: productive goodstool s fond-prou:essi ng cciuipm,ent , f or the orgaii :. at i onof work; forand the distributiori 
R-Pci proc:i ty 

of most of what is produced.is :impo-tartant w3th:it n the family. Amonl almost alfarmers a portion theof: harvest : held 7n the gr-anar--sext[endci -an 3 . of theIleadci and I ocated to +am il y members i n nee:.d.ftmi. y hercls of Ma. hean pastoral nomads serve si.mi lar . y asource asof materia security for the entire lncal ized membership
of . the kin gr-oup. 

During Ile r 'iny season , all able-bodied members :f the sedentarypopul ation are engaged in food production.for plant.in The fields are c.earedng irn early spri.ng; planting and cultivation keepwomen, and young men,people steadily onharvest, which 
the land until the fall..lasts fr-om S;eptembe.'r- to December.their In additi.on towork in tihe :J e. ds, women are responsible for gatheri nq 
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firewood and water, processing food and preparinq meals, washin q 
and cleaning, and chiJd care. With the possible excepti.on of the 
favored wives of a few high-status men, the Malian womans 
workload is heavier that that of her male counterpart. 

in the of-f' season, which lasts from ]ate fal. lo late spring, 
labor :i. 1 ess nt..rensi ve, For tloset r ema in hotme, .. 
is devoted to the repair of tools, weapons, and other- househol d 

goods, and to (raft product ion. In acco::rdance with a practice, 
that is more than 50 years old, many young men leave home after 
the harvest, to seek emploympnt i n Lurban areas and on p1.antati. ns, 
especi,al. y i n the Ivory L.}ast. Young men from the northwest, 
especiall.I 1.y a.orng the Sarak ;le, go to SengriJal and France. Money 
earned from mi granti:. 1.abor const.i tutes :i. sot urce of cash 

s :i. who at thi imetrlo 

an impo:rtant 
.income for t:he eni. re famil,. A part of the cash is also used to 
buy the presents needed by a young man to acquire a wif and 
estab]i h liis own household. The value of money ear-ned .from this 
mi gr atory labor ,: I be bal anced agai nst the loss to the 
miglats'a h.5ome commnitflnI.Ies, and to Ma].i as a whl1e, of the outp.ut 

fof thi s partl of th l bor orce. 

The soc i et: . es t::f Mal i an farm:'r s and herders are strat i f i. ed. 
IP'ersons of free ancestry (bqron in lambara) general ly monpol i ze 
positions at. the apex of the status hi.erarchy., the richest and 
"noblest" among them havi rig hig hest sttle andirg. Io t.he s i do o:f 
thi s qry ca:,,te of i sans ncaL: ace qritps art-1 (nyama!-la :i 
Bambara) , whose social post:-ion is. more separate t-han iric.or. 
-t the bottom ot the status hi.erarchy are the slaves (dygn in 
Bamhara and . in the north,, people whos economic dependency 
upon t eir .former maste.rs per:et.u.tates thei.r chatt, e.- i..e status. 

mssocial:ions are widespread in r'.iral. Mali. The to of the Bambara 
.s r-pre-ent at i CLompr isi.ng ma]e and fema le sec:t or s, i. l. 
inc lr _le.:.sal.l Vounq persons of the same qererati.on., Or gan ized to 

l t: col I lectivel assioc i. atii oti members pool the moneyl'(.k her y, 
they earn i n t h- fields to hol d dances or bry cI. ot.hi ngr and 
med i.ci n . "1hI-.: al so f.uricti o , rot':o .at ing c:lcc I: as;SOc.iat i on S, 
Other as'c:it: at on,- tak.e.-, the form of joki.ng alli. I anc:es (.so, en.F o.r.qi.Xa 
in B.amhara) b.:wee.n li]rkages or et hni. c c.roups. A l c-,so grlroupin(t 
cLt. acc:cro, s k.inshi p ti es and cl ass arid caste I:arri er-s to form ., 
community--wide net-wor.: of receiprocaJ, re] ations that: greatly 
extend soc ioec::on"'Im:i c secoritv ani add -Flei bil.ity t.c t'.he soc ial 
sysl: em. 

The i-ni.tnoos autho'i t.y sysLI .mts t:ypical of rura. Mal i deriv e 
tlhir struictur e +rom t:he lineage organization. The eldest male 
members ,-fthe ical1 neages n-f .freedescent hod.I tlie ri ght to 
pol.i t ica. power. en.-ra.I.l y, .he se:,ni or members of the i.. neaqe 
that mal Fr, p a I.oc:al .ar ni I. nfg c: ommuit C.y or group o:f herders serve 
AS cOult :n.l, :o e Jot r esipon si b I ma] e member of theors the 

foundinog ii neage' of the .coa] Ic.:ommt..in ty. He i s the chief arid 
passes i s deci1 si on-ma.kl. i ng! power on to hi s younger brother or 
el dest son. 
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At each level of the social structure, the right to e" erc- spower over subordinates i.s re:i.rforced by the control over theiracc:ess to productive goods, land. and p-asturages, and by thebelief in the ancestoral spirits of the kin .qroup. Those whodi sobey the edict s of the elder-s, who are their ancestors'closest descrendents, risk sLpernatural punishment. The threatenedwi thdrawa I of vi tal economi ci- support i s a contro. of equa.I. 
wei ght.. 

This [:el ief in the potent sp:i.irits of the inancestors, andsour-ces of supernatural power derived from nature--the sky, 'theearth , and theh r a rins--.1.s c iompI :(.nle Ie d by }.he widespread e,,spousalof Isalm. lhe Moslem religion provides a valu(Jable basi s foror qan ;.:, nil peoper acrooss r*,t hnic ine.0 and i s a powerful, source o-feconomic-, soc i aJ , and pol itical c::onser vat snm throughout Mal.Throuc h rcel i cious I :aiois known as mqr g..:iqt. ., I sl am c:ar al soi rueJ.uence acir" i'z1tral, teri si ons (growi ng of tobacco, for;:,:. r I ci') 

Within these general[y shared patterns, there are significantvari.ations between rei.ons and ethn i.c: groups. Areas in which the
project may be implemented dif f-er econom:ical ly arid insocial culture,organ zation, climate, and physi cal r-esources, r-e.suttingi dli .ffere nces i. ri Onprodt:l o: systems.. 

F or e;.'amp.e, a major et.hnic gjroup in Region I is the Soninke.whose hou.sehoI (dI. ncome i s deri. ved maI ri y f:rom off-f arm wage.labor. Onl y of secondary important are the crop or .livestorckrc,'ven, es produced essent:ially by women throunh a combination ofrainfed, f.low r-e:ession and irrigated cultivation. The lack of aroad t ranspcrt infrast ructur-e::;, further I I tsm markets inr thi sprevious.lv n cc.:-:cted area. A lt-houch th:hi S nog.al River and i.s.r ibutari :,f feros much pot:nt i al for future agjr iu ::l tural
pr od,.ic-ti on , acLhievemrent of thi s 
 piotelrn 1i,a.I. may requi ro a maijorre jrien t LIfi o f amti Jy I abor paltoerns and ite s.rt.orest 

In cordt.rast, the Upper Niger Val.ey has access to the DamaI::omar let. It endowed wit.h an adeq.a to and .fairl y dependablerainfal., and is popul.at ed with Mali.inl:ke farmers who p~roduc(e cashc r:ops of cot:.on, tobacco, and p earuts inr addi i. on to .food crops
and who have had relatively more ;'xper-.ience 
 wi th ani ma. traction 
mi. hods. 

l he vast saidy plains of Reg ion V present yet another physicaland cul tural setting. L:imited rainf a]. I, inadequate roads, thetrad:itional conservatism 
z,  

::f t.he Doqon, a so.i al structure withlittle. tass dist. irnc:t.ion,, compet:itiIon for crop and pastur ebetween sedent.ary farmers and transhumarit herders., and relatively 
land 

greI:(r poverty ,.are nom. of the vari abl es the farmer mustconf ron 12 and mani pul ate to achi eve hi s desi red ends, whi .1e
mini. m:: :i.r associated ris s. 

[he famiie. Ios of the main ethnic groups who inhabi.t these areasdescend from ancestors who e.'perienced war, empire, expansion of 
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rommerce and trade, abundance, famine, and political rivalties.These fami.ies have known the whims of religirus and secu].arcolonial. and independent governments. Thus many di fferent Factor:.have contri buted to the devel opment o-f di fferent systems of: 
produ cti on.on 

2. VJI1iag..e ssociptisg in OHY Zone (1) 

There are three types of village associations in Mali: (1) TonsVillageois: "The tons are defined as village associations Foreconomic, social and cultural development founded upon solidar it.vand vol.unteer'isn.. The. 1981-1985 f.ive year economic and social.develo pment p ,ar of GRM p].aces consi derabl e emphasis on the roleof local organ-:i.zation? at the base .evel. in the ru.ral development
process. The tons are to serve o.)mob ilie locial r'eso.1rces toi mprove the qual ity of i fe, and are essenti al. t.I ci becomermuh~l t i put pose product ions , coinsumer and monetary cooperat ies.Act.iviies may AncJud. village irnfrast ruc I.ur' i. rmpr(vemont .... , n group putr-c:hases of 0qr cUI t.Lnr' l :irpu I s such as seeds,ferti l. z rs, :inse:ici: Odes and agric-(ltu n-a.r: equAi Ipment for ani maltract I on. " (2) (5r , . pemen' t Vi.lagqeo:is,,: "The croupement-s appear :.opre..cooppratives of the kind that are common :hrou.glhout. A.frica. 

s u:::oThey are J J. p i. r.i cio mpt :on aid mar ket irroiCups wh i c h arci,supposed to-nenf]erate.ia number of (communitv dovelIJopment ac1-i.,:'.e.T
from the profits of their retail acti.vities as well as :roa,add iionalI cont ri but ions iagje-s f n. 

resour ces. lowevcir 


V . . ianci jal and I abot 
ini most. inst ance-s t here wer- ei therinsufficient f:.llunds to complet-e, al. projects or pro jects werepoor- ly priorit. ized. " (3) Comi .:gde Vulgarisation: i xtecisi orCommi t tees) "Those committees (somet. i m.s call ed o. tensi oroperati ves) are supposed to be made of f armer 1eaders who arc-,se] ct:..d on t ie" hasis of (2t:logmicci :CC0 0(.ecoC' .l Si t.ual i on or croppi nisystem. L)f : ci a l c,,, there are 100 in the 0IV z:one al one. Iho 

. ntent i on trhere t3 S o 1aC ili tat e max .minim c c:)ver aqp by th,extens:iron agent who wil l. work wi thethose groups rather- than withindilvical farm:.tr . The gr o ups wi.l then pass aorngt informationfrom the agent I.toi othter farmers in their commurintiies who have
si m:. l ar ; t.. i.Pirs and croppi ng systems ,. Un f ort.u.natel y, thi s
rel atvoely nelw syst:em was p.t in tc) fast, too many qr'ouips werec.started arnd :here, was a qenoral confi:on on the par- ofextinsi .r n: o,1on C:f t-n on q ent s antd f armors abot Lab at. theyIwha woredei qrned to do. For eaampl e, cjroups apparentl y consti i. tutedthemael v.- to qet. actcess to cred i t, not exto tensi on servi ces. as
credit Ns available to indiviluals 
 who were members of thegroup. WIe] J e o, tenri..on agents do some demonstration for- thegroips as a whnl-,I the.-,y are primaril y involved in workring with 
id:invidua. farmers.'' 

• For further detai ls refer to the evaluation report: OperationHaute Val.lee, August 1984. The quotations in this section aredrawn from the "Loca.l Organization Capacity" section of that 
report. 
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The research 
and rural 
devel opment systems in
shaped by Mal i have beenits -o]on:ial history and a sit.uation in
scale farmers have been which small.marginial 
to the pol:itical
mandate process.
for both The
the research 
 organi zati
theoretically ai.med ons and RDfs,
at sma. 
l-scale farmers, has to a 
great extent
 
come 
from outsi ders 
or c:nnnr.rs '::oc:erned wit th[be macroi
nf crop produc.i orn. p-obl emsBoth t yp esi. Lieo:c (1 y of orgarizat:ens havebyf the Frecrh. al zo beenDierences A educationfr equent l. and,y in ulrb an ver s s ruraldis bac kgIrouLnd create soc i a.stanc:e be,:wc-.-, small..I farmers and t:hose work :ingrural developmernt i 0 researic--hsystems. 
 fh
bi ireau-ratic Jatter nroup's piace in 

and 
setti an urban
ng further romoves its menberscootext I.lcv v w from the ruralacaemi
c tr" . raig asmobi 1 i , n terms of 

a means for upwardn;atus,, responshibaddi tina oppor-t i t y. 
Ity, and acces, toi Those profes nal s:backg -i, rids pJac- 'valu .e j 

trom ruralo this,mobj I it/ and 
few Wi.shr.'ralI areas. to workI or exampl e , in
the (gr i cult-alin".i .I. Mpprenit . ce.ipptUco rs ((Coos) , v'i ch .rai n ' rge -.- rnision agents_: , enroll I. ala qr. tiuher of stuodcer-ts who m y no wish |. wc"
iait to3 I. I, ah senc.e 

to F ri rura.l areas.of an a . ternat ive ac:.leic . pathUhn ,&s;; in , mf--.-yCw.:I.> attendthe hope thiat tih:i s wi. 1 lead
possi.b 

f.irth re edi.tcational . 1 I:ites and empl,oyimi-.nt in
r 
the c api tial, pr.e ferab.1.y in anof i ce st tirngty r -,
 
The majority of researcher-s arid employee:s of extersionare c:i."vil. seriants. agenciesThey have a high degr.ee ofare elii bl for job securi-.ty andFe promoti ors basEd on edu~cati omni andlher. are, seni ori ty.however-, neg i.gil.l e di f rences in
Malian systlem. his si.tiiation 

sal ar'y with i
:irternsifie~s 
sorts of the importance of 
other
status markers w:i.t:hin and between these organizat 
. ons.
 
One mar Pt 
 i s : persi's , pl ace- on the i nf ormatioorl:n chai n.
r-searc I projec:s .in Mali , 

In most
 
, rif(rmati on passes from top1h.rr, thrse who recej ve 

to bottom. 
infor"mati (on have lower status than
lthose WT:j C1 ve it . 

Mali. an ,.,"tension 
 acti vi-t.ies 
in Mali
semi-auLtonomous are the responsibi,lityparastatal IRDOs. of:

Within 
each R130,
servi.ce the emteonsior.
is centra lized and hia r rchic-a iJy orqani zed.is desiglned The syste.m
to respond more to 
RDrO prridution goal s that
prob.lems o f. fa imp s to the . M 1 0.lI q hkI)l ard farmc.oinc::ide In man,! ways, 

r interes:s shotul Idati preseni they are diffierent.
::ri mary go naIc Whi.le the+ 1h-
 kI)LJ s nrasec .Rd r cti n of
forfmer c .dmus: ha I ano: cash c7rop, thepari-i.. hi s pr ipat: i. njwit.th i:other' - such crop prioduc t i onf.act1.ors i ii (lidinq rsi-s:i,r di : IpLit Co.s.. r.ai o pricesfor crops:, and 
fami .1y food needs. 
Key dec;.i:isions within an RDO are made at 
RDO hpadquarter-s, 
 whose
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personnel are farthest removed from farmers in terms of social 
status and physical environment. RDOs are headquartered in major 
centers. Information cenerall1 y .fl.ows downward .fromheadquarters., 
to sect(.r c-hi e.Fs, to zonal. c:hiefs, and to vil. age level ex tensior 
agents. This .forms a pyramidal. authorit.y structure, in which the 
number subordinates increase in relation :.o the descend ini.-of 


order of the -:urpacr,aL ic structure. inf ormat i on a] so f.1 owT 
sel ecti v l y. For O'4 amp .e, al thouql OHV s annl- pl an f{or the 

agricultural.982-9.season wasito allow for :input .fro-,m sector 
clhieof S arid their. .sibord.inat.es, heaadquarters did iot i n.form the 
sector ci pfs about the design pr.cess or provide quide]ines. As 
a r-e. L.ij. 1-, data provi ded by the sector-s were not in usab.e or 
consi stent. f:orm.. Iredi :t.ably hheadquarters ignored the sector 
inputs and instead used data .from the government 's I-iM Year 
Plan. 

The only connectior between the xtension service and farmer-s a. 
at the lowest .level. Irn practice, the ex:tensi oin agent monitor s 
the estab] ished system, deci.des which farmers are given loans and 
inputs, cr.surres i nrput: del i. vc. , makes sure that crops are 
harvested arid that [li, marketed(:: pr-t:io n f thehr ar vest:n proc-.ee..:s
 
through I:the:ri('laig.c:]nated channol s. and coi 1ects on product i on 
loans. Ihe P;. Iliii on agerts' rol e has be:ri as the l.ast i n a linn, 
Of RDO in.Cormation r ece ver s . (Of course, even if. the e'tensior 
agent were to 1.ak:? inf:ormation from 4armers, there is no eas_, 

mechan srm to channe I ii. to superi ors. 

The lack o:f two-.way communia cat i on between extensi on agents and 
farmers is exace::?rbat-ed because most aqent.s are not from the area 
in which they wo.::. Moreover, they are transferred frequently. 
Exte:nsion agent.s are often vieowed biy Farmers as outsiders and 
represent atives of th-F qovernmentr making a reliable in-format.ion 
f low from .f:armers to aq en t. s diff i cu.I t. 

[h :-re:K-:. aa'ndersta.ndanhl i:lOn -or agentsW -,r t enri f.:y etension to 
fc-is on I.arger, miiorn- suc:cessu.[l farmers, who are the. means t:
the RlO of: - -si..uf ci entl].y In addi ti on ,goa 1 cc: onomi (c sel : :i. the 
ma jor i lo ex 1 in.]n aqent s are men who aork wi. th ma]e farmers, 
This is signi-ficant, qi.ve-r Lthe segregation of the sexes i. rr ira]. 
MalIi and I:he demonli strated impor.ance of women in Mal.I an farmi nq 
systeoms.. 

5.RescarO Wh.r tut ion 

The orareizatioinal cliaracteri sti cs of research institut ions is 
simiJar to that o-f RDLIs--hierarchica. , with strong centralized 
authority. 1he direct.:,r of the TER maintains control over 
research act ivities r-serving decisiorn.-mak.:ing powers on such 

I.e, buc:lget, In 
contLac witlh him ar-r: tlie diirectors c 4' IFER's six divi. si. on, who ar(e 
respor si hI e +for over-:.,eiriq the act.:i vi t es of: the researchers 
under them, aid an swnr i ng For them to the director. lBel].ow the 
researctiers and supervi sed by them are the enumerators and 
monitors responas bi -for such ac:t i vi ties as administering 
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socioeconomic surveys and monitoring agronomic trials (frequent.y 
on a contractual basis). 

As in the IRDs, directives are handed down from the JER director, 
to division directors, to researchers, to their support stafF. 
Superior status :i.s based partly on control. of the infformation on 
which deci si ons are made; t hose in super i. or positions are 
therefore unlikely to accept suc:h inf ormat ion from inf eriors, nor 
are they I ike]y to pass down a..l o-f the oinformation they have. 
One .u amp l . i s the r-es ar cher-enrumer at or rel at i onsh p.
Enumarators may be given a survey to administer by a researcher 
and instructed .ad on fi .1ig i t OLt, but are not necessarily
 
informed about the purpose of: the survey or how 
 the samp.e of 
reaspondenrnts was chosen. ( el,:same aplpears to be tte of the 
moni torso e ampi1 ye:l for aclronomir: test i rjg. ) Fart J y as a result, t:he 
i nd v di aI s :h:tar ged to del :i vr any data other than t hos-e 
speci-fi:a] Icy request ed by researchers. IlMis is not per.eived as a 
r. l . Icu . lar pr-ole I. ur.,.1 ,j, as a stl ,S I ower atus catpqor y,
entumerat ors are not. expect:ed to Ihe inf-ormation givers in relation 
t.. resrch... .evr...e , a potent i al I y va. nabe. sotrce of
informatio cl of for respour-( hers is thus bypasse(d and, indeed, the 
q ual ity of the data del ivc:rec by enurmer at or s amy be lim.itned by 
their .lc: of information about t:he purpose for which the data 
are rievtsd. 

tA prt ati by somewhat troubl i nnl depar ure from this re].ationsh:i.p
accur-ed di ring the second year of .farmer surveys biy DRS:'.. [or'

that year, enimer.ators wer-e; asked to 
 select .Farmers for the
 
sampie on the 
 basi s of those who wou.I d be most cooperati ve.
 
Al t.houegh thi s move in "the 
 di recti on of drawi r upon the [knowl,edge
 
of enumeratsors was posi ti:ve the 
 req est Itsl f demonstrates a
 
1ac:k of r egard .for somp inioq methoclogy, sinc:: the se lecti.on of
 
onI y cooperat,i.ve 
 Farmers was likely to be urrepresentat ivye of
 
fa-.rmer populatior.
 

While informa ti(ore f-ilters down from top to bcttom, individuals at
 
each .I.evel of thue hi erarc:hy are r-espons bJ e only to thei r
 
i mimed ate super:i or. For 
 e'.:amp.I a:,, a re.searcsher must provi de hi s 
di visi. ,n i re:t: ;o' wit h rep orts oF hi s at itess :ssiV iv , but ordin ari ly

has l :it..] e r.a'son tso i r I"ftrm hi csniJ.! eaq uas. (ofi+ his work. When
 
asked if resp'O w(I .1 i t.r este:..d i p"bJh 1 sb i og art cles
l-ar chpOrs be 

i n a propn.se(l I[E. rr several repl ei
.Iot ,a .:uJd that they woud.( do so 
if to b tiheir di v s.i o0 diril ,ctor: "lhe:,n ist- would *jList be 
another part of the i oh. " Sin0 cea. res.oiar'hi are orar" ar' swerali 0 00 y 
to Sttps -r FSor. they have I. i t I. ru rt 1ve to hilt J t irndiv..'a.I 
r eputa :inns omnir'ts tIia,msei. ,.0s. CLom(irlsi tio1- among inod 1'i dual. o +'o
 
equi va I ent s -is..at.si :i.1s [i il:[ ted b au:a e .C' . t rame of re fetsrence is 
aptL to he vsertsis ca,. rather than hori a'.(: r i a . 

This Feature may mor'e aci, l ve.I y cotribu. t. t.o b. ockage of 
hr. or' t a.l c rim.ini cati on. Seek:i nc informati on omi r: o f r an equa I 
necessari Jy put:s one in the 1.ower's'.atus in.formation receiver 
po i ti on, and :i t apt to be avo:)i ded,, For a,.amp l e, the direct or o. 
one I:H di vision said that he would we. comp visits From other-
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divisions interested in the research activities he 
 directs and
 
was di.sapp 'vi.nl:ed that such vi sitt.s rar'el y OCcu:Lr . lHe Was 
c.onsiderably .l. in terested in visiting the research sitesess of 
other divisions. None o.f the divti sions wishes to take the 
positi on oF i nformati on receiver in relation to any of the 
othpr ., with the resul.t that c:ommunication between them s 
li mi. ted. 

Actually, the hierarchical organization of the r-esearch 
i ns... tut ion is somewhat truncated. Social rel at ionships ar'e 
ordi narly .y perce:i. ved. in hi erarchi ca.[ terms, individuals and 
gr(oups are highl y status c:onsci: ous, and in the absence Wf
si gni :icant sa.ary di. . suchf erenc:es among c ivil servants, 

elements as educ:ational . levels, 
 ti.es , number of subordinates, 
and accerss to i nif-ormnat. ion assume great importance as markers or 
empressi.r ofn st atuS cii'ffF elrces. 

The st atus of r'esear cher s , however, r-emai ns a relatively

und if:fererntiat.
.lted one bel ow the mul ti. ayered admi ni str-at i vf
hi erarrhy and hbove the 1ess-.-educated support staff .l thouqh
researcher-"s have varyi ng levels of -duct:at ion (from Bachelor's to
 
F:rench .e aid di f erin0l amo.tin .-.
. Cycl e) ..
 of r r-i ty, are.ose ther-e 

no ran'nks for them [to 
pa 's tlhrtou(::lg t.hey are a]. I researcersr.r Tlhi s 
is perceived as ab ror maJI and proh.)blematLi bhy Ma].i.an recsearchers: 
they fr-eq.ent:.y complin that there is crareerno to be made it.,
research . that iIs(thI*I re.i.] -E 
r ). I-0 1 00 01's .t atuses such as7 
att.ache, carge , and mtr d: rcher(he, as in the Frencr h 
synt em. he re".I.' . t in l i kel y to be a re ai vely voung a rd
 
inexperienced corps of- researcher-s, 
 and a high turnover rate,, 
1rd i vi dual s are Dpparntl. y dr awn to r'esearch because i t givyes
them access .ierto hiqh edurcati on (that i s., opportunitie.s to be
 
sent abroad -for g'raduate training). l-however, no vehic.le exists
 
for uri ng Lii s h glr en
e caL -on .i. to high .er--statuspo0sitior"

wi thi.n the rese:,r ch estab ] i shment. iH.avi "1 acqui red these
 
(:redentiT.a s, individua l.s are i. to
e.l:e:.y be drawn to other sectors,

whe'"e appropr- iate st at.its rewards e[ist arid a re(cogniz ed career
 
ladder can be mnun[-l.
 

1he ] ac k of sa1t uss .ff.{erenti..ati or among- researc,hers i ncreases
 
the perce.ived impor taice o0f:malinti i t i .rand st:at
ni ex-.,press:i. r s s
 
di ffer: hot.we .n s:searcher s and supp ol-t tff.f: -C and ruor al[
oretncres re . s 
po3pul. ati. on s. Resea-chers are thus i rl i.i ned to dis tI:.ance lhrmse ves
'fr om lo e-- f - e. p r ef--rr-i n q fi e.,amp I et. af u £. t a f:int or o -.stat.i on 
testng 
 to on.--.farm testing, and forma] st-urveys,, which can be 
admi nistered by enuIier aLtor-s , ti . Inf orIal veys. ofsrv..r [his, use 
enumer-ators or moo i. tors 1.n esas nternecd i ,r:i. buffes contisact between 
r'ese.,arche.ri antd dimi ni cc. t:he poss i 1i iit y that resea'ch rs'. w. ].l 
be p laced in the role of information receivers .in rel,ation to 
farmers. 

Enume'r .ators 
 are suibor dinnat ed to researcher s by several 
mechan i smrs. Because the Mali an research establ :i.shmenit is not 
connected to the system of hi.g her education, enumeratlors are not, 
as i.s frequenl y the case in lnited States, r'esearchers-:in-
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t.rai ni ng. Enumerators, ther'ef:ore, hav rig no possi.b . ii ity ofadvanc:ing to the st.atus of researcher , and are not percei\e-d, by:hem as potent:ia. coll.eagues. S:imilarly, resear-chers prefer '.touse enuimer ators hi red by the research establ shment s diatacci lc: 1:or s ra tier than usni ng ox te:-?nr_ . on agents are part of ad:i.ffel,"nti-n hiprarcl-y and wou ld iot be as uinamb i. guously aniswer'ableto resear::hers. The staL s of researc-hers. i ready perceived bythem as .i naeqCLeua would be f urLher- undeermi ned i. hhe:: r control.over subordinat es were di mi. rni shed Iy the replacement oelimrators with extensiscri agents as data collectors. 

rhok .links between the researclh establishment and the RDLis areweal. Io a certain extent, they are sub.ject to the k ind ofblockage I iatirg commutr :cations between equals. Each has its.jurisdiction, own
and closer ties between the t:wo would cair-y "t.hc!risl..k. oF one side's finding itsel.f (inappropi-iately .in its view)in the .ow status of' informat:. on receiver. Becauise no one wishesto become t.he suborcdinate oif the ot.1her, t.he saest soti.tion has 

heen t. o keep t: I-o mott t ac Is a n :i. mm 

INlcvertl-el oss, some t . es do exist between the research
estab ishment and fthe hi -hestand lowest levels of the RDOs. RD)Oi'preso ntat :i yes at tend i e [-F' ' s annnou,. I -Ichnica]. Commi* ssio ,.nmeeti ii ci , at whi :h rese.archi r esu.Is are reported-ci and! rese..arh:l,pri ori t ies e;tabis.I. si.hed , he in f orma ti on e. changed :ends to br,.gleneral, h wieve. and I. 1ie 4.op it f om the, RD~ls ani f rom there ,eai-rcl estail:Iishme-,nt to :h c-, Ik)!s appears to be pro-fo-f r:rma. 'flT..IRDs rec:c i:e !the need .f:or good r esearch as a basis of theiriproggrrm.s, but some are inclined to establisii their own quasir..sear C>i i vi i on, rather than to accord crediLi .1i i y Lo ti.resear-rclh s .b orealshment i to pi ace themse ves iin a dep-dc.

prs i t. i or' ii re I.a ti. on to i t. 

ihe egfns icn agents at the lower ec-heilons of the RDOs a.so ha .
contact wi . Ii researchers. 
 The agents ore often used to obtai,.initial i nforma.ior and cont.ac.ts in rural areas :in whi.r-I,researc heri'- wi sh to unici. 't:ake a proj ec: H: Ltheiowever , in vovo .1.ver .lof the ag ents :i n r esearc-h pro.jects i.s t..si sa l.y l rmited, and it- r ri
initial contacts ar-e made, researchers irefIer 
 to work wit1h ti: "
 
own enume-'rators.
 

It sh"i d be noted that barri-er-s to bo t.... . . .1 nor :i ,:ont..commLnT i c: i on fl ows ar per mrm:nt. to a i".ni: a1extet: bv th1 arge nu.cfimber of personal ros. : 
offic a i hierarchies, just 

an , t es rs I ricjnq formal st.: at..i ses 
a large kinship networ-k, i.nvolvn.,extersive r-c.i its and duties, In.1 addit ion., special relationsh:ipstie any ind ividuaL s slaring the same last name, and all of those,bearinc a certairi last iname may have sper:ial right.s or duties i.nel ati on I those wi a certanaJci other neiie ' i-or examp.e, lraor-.and Di , r-a). Thi s i s not an I rii. icari : Iitegrati. nn me:hanism,

h,.,-s, tiere are reIali.vel "few ast name.cs in Mali, and a largeba IC. rn..- . o.. hor [i!czont a.1 c omni.in c-at i on :,etweeni an RDO and aresearclh g r-' p may be .lessened bec auise the heads of eac:h arebrote-,rn. Oi bott1..fr- .om-up r ommi..tlini c:oa .:i on iet..ween a -fari mer and i:t 
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researcher may be facilited by the relationship expected because 

of their two last names.
 

Q. IMnligotA ia QCorP
 

These patterns of social organization have important implications 
for the type of FSR program likely to be most successful in the 
Malian context. 

The existence of a centralized and effective authority structure 
in each of the relevant institutions all ows a large number of 
individuals- to be mobilized quickly and efficiently around a 
focused effort. For example, if the higher administrative levels 
of IER decide to make a fulll-scale commitment to the FSR 
approach, then much of the research establ i shment will be 
reoriented in that direction. Sm:imilar-y, if a high-level 
decision is made in the RDOs to collaborate in the FSR effort, 
then this collaboration can be accomplished, whether it involves 
directorate-level parti(::ipati on in the identification of problem 
domains, or field agent participati on in data collection. 
Finally, village leaders are readily identifiable, and can 
mobilize farmer cooperation and support. 

The top-down flow of information characteristic of Malian social. 
structure ham +urther implications for toe FSR/iE project design. 
FSR is based to some extent on informa:ion ilowing from farmers 
and those working closest with them to researchers. However, 
Malianf social structure is organized around information flows in 
the opposite direction. This means that those in a status 
position permitting them to be information givers are unlikely to 
accept the position of information receivers. It also means that 
those in the lowest-status positions -.- rarmers, enumerators, and 
extension agents--might riot be given e:.nough in-formation on the 
goals and purposes of particulnr FSR anti vities to feed back much 
useful information. Either appropriate mec:hani sms for increasing 
their involvement in the process wi.l need to be found, or 
dependence on thei r i nput must i mi ted. Overemphasi s. on bottom--up 
informal:ion *flow can be expected to be social.ly disru:tive and to 
meet with considerable renistarnce. Desigrn of FSP in Mali must 
take a realistic stance on the amount of mul ti. di recti onal. 
communication that can be rasonable he achieved. 

The strong orientation toward top-down communication also renders 
delicate communication between parallel institutions ofr groups. 
FSR requires effective communication betweem basic researchers 
and FSR researchers, and between researchers and extensi on 
agen(: i es. Mechan i sm for promclt in g commun i cat i on without 
establishing a hierarchical order between, for example, DRA and 
DRSPR or IER and OHV will have to be carefully and explicitly 
worked out. Otherwise, effective communication will remain 
blocked out or, at best, be only sporadic. 

It should be noted that women play an important role in Mali as 
agricultural producers. In many areas and among many ethnic 
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groups, 
 they provide a substantial 
amount of 
labor. They produce
food crops 
that provide a "safety net"
signif$icantly for the farm family,
inofluencing 
 the amount 
of risk maletake. farmers 
canA complete urlderstanding of 
MiE an far-ming syslems,
constraints, their
and the impact of proposed innovations,
must therefore,
icl,de attention to women's r'oles
these in the system. To date,
have received 
 little attention by either
est..ab i.shment the research
or the RDis. This is 
partly because a.
geider segreqation exists in 
high .level of


rural a]. li., causing Malian extension
workers, enumerators, and res.earchers to have little contact with
women produc-r-s. 
 Al though 
 some women have 
been trained as
researchers, none has been included in the DRSPR group. There are
few w'omern extensi 
on agents 
and none employed
enumerators.. as DRSPR
Until 
this sitLation 
is rectified, 
 incomplete view
of farming systems will 
results.
 

Lastly, 
 it is certain that 
 village associations,
extension especially
cooperatives, 
could contribute significantly
FSI,/E a::t. vi l-i es to the
such as 
i'lc:r -i f i cation of production constraints
andl probl .,ems, delineation of 
r'ecommendation domains,
proposed evaluating
sol tiorns, selection of 
cooper-ating farmers for
testii ng and on-farm
provi d:i nig 
 ft-edbac.k to 
 FSR/E workers
obs-ervations o-f on the
on-farm t:ests. Working with these groups
gr:at ly should
f:acJ,itate upwar-d flow of 
c:ommunication from farmers 
to
reserchrs. Moreover, 
in deignirg interventions requirinq group
c::ncensus, 
 effort, 
 -and par ticipation (e.g. 
, soil conservation
practi ces.., 
 agro--foreitr-y 

army wormh, 

ant control of m:i. qratory pests suchstr-iga, :eed-boi ne asdi.seases and bird-ocust attacks)the village nroups/as cr:iatit:ns will be important.
 

C........and 
 MotivGyation 

Farmers, 
 extension ser-vicen, (RDOs),

goals. All 

and researchers share many
are concerne~d with increased agricultural production
and farmer 
income levels. Deupite these shared goals, groups have
different priorities and tio;e 
frames for achieving these
Individuals goals.
further 
 define these priorities in terms 
 of theirparticular situation.
 

1. Frer.@Es 

Small-scale 
 Farmers 
 in Mali are interested in
opportunities optimizing the
and well-being of the 
 household
unit. and production
This includes oide variety
a of on-
activities., and off-fariThe first priorities 
of small farmers
minimi ation are riskand a corntant food supply for
Maximi their families,
zing production and 
producing cash crops
these goals. Like are secondary to
those elsewhere, 
Malian farmers are
responsive priceand will move 
in and out of 
 agriculturaldepending activities
on their terms of 
trade. 
For example,
producing in the cotton-
Mali Sud region, lCow resource farmers haveuneconomical found it
to produce cotton. 
 Large capital
for inputs ou'L ays required
and equipment have 
 been unaffordablo,
returns to since the
their investments may take several 
years to 
cover
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these costs. These farmers do not have a margin that enabl es them 
to wait for these returns. They reCuire more immediate results 
and have in many cases abandoned cotton for other income
generating activities. 

Both men and women assiqn higher prior-ity to food than to cash 
crops. Both men and women are responsi ble for food cr-op 
production, with men us' eally also takri g responsibil ity for cash 
crop production. Women are r-esponsib.le for producing "safety' 
crops that serve as tie family's food supply during shortaqe 
periods. The condiments women produce represent an inportant 
contribution to the family's diet. Women are likely to be mor-e 
risk-averse because of their responsibility for this safety 
mechani sin. 

Frequently cash needs are met by non--agricultural activities. 
Younger people and some not so young see advantages of moving off 
the farm. Their motivation may be to escape from the central. 
authority structure of the village and family. They may want to 
make their own dec:isions and realize profits that accrue to them 
as individuals. One example, is the many young men who migr-.te to 
the Ivory Coast to work as farm laborers.. Although they stil], do 
farm work, their salary is persona] income and the distribution 
decision is theirs. Employment resulting .from migqrat:ion is an 
important add ition to Fami l. y in come in many areas. For ex.ample, 
among the Soninke in Region I of Mali, family income is derived 
mainly from off-farm wage labor. Crop or livestock revenues, 
produced pr-imarily by women, are of secondar-y importance. haute 
Vallee, seasonal migration to mine gold has important family 
income-ge.nerating implications. 

The farmer must confront many variables and manipulate them to 
achieve his desired ends while minimizing associated risks. The 
factors considered to ensure the Far-met .' primary goal of family 
well-being may not conform to those considered by the larger 

economy and organizations operating within it.
 

2. Resea.rch .rstit5_n 

There are distinctions between the goals of the action-oriented 
RDOs and those of the research--oriented IER. The latter is not 
expected to be financially selF-supporting and therefore need not 
place a high priority on obtaining results having an immediate 
application. 

Within this context, the individual motives of research workers 

are often similar to those working wit:hin the DROs. For ex.ample, 
onc major incentive for working in research is that it is 
salaried and most often associated with urban setting, with the 
social status that implies for Malians. However, along with a 
salary comes considerable obligation to provide support to a wide 
circle of relatives and dependents. Official salaries are 
uniformly low and gea.rally insufficient to meet such 
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btga0ion., An impotant. at.trart:ion o f.sal.aried .jobs, therefore,3S the o[:iporf'-i tri. es 1'li cy off er:i. ,tor other ircome-prod .t: .i.ngacti v:i i s. iese a e apl tci be qreat,:est: when one s main U W.-. 
in a major fpopu.latiiorn center, ar'd :invo.v. d off:ice work witF.h ianid r e I.atively xed[ shortI hou.ii 

Ih:i. m a-::,rnstlat rem :.:-:,.-..
r: -i o"1..r.s are unliI.:kel y :o be attrac:t.d to-cti vi.I. s
.-. r-,qu-iririq .Ionn ho~irs i.n riura. set._t ings (resear:her--C:oriciui.ic ; :d 'info m':'a. Ii rl.. O.w:i rri or oipart.ic: pba I: 1)servat i.on f ore amp .e. ) , lonJ.':s s the woi-l:,or s are compensated wi oinTlLlci: ar /l
s.t at:us.i.ire" ar.m, c! mimesi s riairaI. wi th that pot:.ert a.I 
or 

" 
 y obt.ai nabl. it2.han in'- I rii tf: .c:e ..oh - Rc..,:ause the rur al sett ng has II I 9 toofr.
 in terms ofC presi.g:c or sap I u.'mnt ry in.ome, these r Ewardsmust be at.tac:L.hed to the iob it.,s:f.. (such as perd iem or acces to
 
a veh i c [I .).
 

Hr"si. cdes the immedi ate stt.L i ard mate-i al. rewards mot iv a.t I ngi :ivid'l,-i.- to engac e i I'esear'c.i work, an important i.ncenti ie i sME hurl:ued ':5C ". t '. F rei- uc ion. % . geeil duca.,t:J.it::: s ar- an.(liona level

im.po"'.o- k
an1 mii Icl,:'1 Its xlc:;i.. a..1. ; - is -d'..s.t.I'atusf o~ml:,I nvll.isp 

a mearis oF obtal. ci rin ii iiq -, inldi ... are
i c alIs 
 I'higl!y mot~iivat~ed.-
 to; .... l:
 
fu'irther . on i-M:;, resec tLi ese.'-(:i",a.lrh. joh a : Sli I. nelt way to gai na:r .ss 
 I-, I'['io I..iii it. i. .: foi-r1" (:it- (.e .. t::-lrai. abroad.I owever. , 

li:lt o Icj ah . c irre- I. ",oc-k o t a career .ladder in research e-.ns
t liat urt:; iiM iooir ii:l orin in a ie7 ,tl'i: i rdi. dual hasb the 
 li t:lI. .i -.. 
 t o romrii i i I'r :earci: . he add it. i.onal educat i n ise- "it' .I, .... rl to obta ii ol-. .stai-s posit'!: .i] i-i 'he reslt-e. al v, y vo-ii*-:vn, i:. 3 -i ence I r e-;-seari-chers who have i i tti.l.er.sorN 
 o.. (,i I.muchL I. m..i longi: i nv-..stmrn t i rn thei r research
 
a t.:ivi.I. 

.lh..reIl:i In. I. ce.::t.",i-":ivis ye to bui: d up :individual reputations 
as
re:earcier
s or to seek. approval. Because the system ishierrci cw . ' orali.r ;.,ri. :i,
th strong: enrial ized authori t.v peers
h ave no dec i si on --ma: ing. ipowe- over or's pr-of essi.cnal. .M1ri:::
ci.I hid:.r:i ei cii ::h C9 c::0choice of;f*;Iehireera.sv'r:h agpendas, 4 und . i-g[,a-nd public:ition sl) anlid inot ii ng 1 .(:It gained by d:i sti gnui shing
or!3-oI 
 aas or:.' i1i .I,, I - ( ' acti.vi !re.. i l(?5. cl osel y ti-oc- S.dvVi. if rom ,ah.'o., arid thesei i(,: 1.fcs (ris 
 are lin. 5
mao [b on' adm. I ini . rat v esup0erii ors ,. ,Ms05 a rec.:e- ccomeiht (Onivs from ColI . owilnadir e- Ir ' om abovteVeci anid:i :.ia lni.nc approva.l of suitper i ors. 

One p.
,.-ssi Ibi a civ a rilt a :l0 Ft::wn" t.!f1 
 .ii tha: lhii s ysm:-li may remOve asouiir-c.o ).f b.loc:kage 
to :i 1-s.:.rcih.i sIn p i 1iar1"; - a ,.. the U.S.rc1"1

r.c'sear-h' Li .: y'-l F pee:- ralli.,jirc,-. ] I-.-;pays -i ian mportant role in 
 one' scareer. advan cemen-t, and r'ol evean - peers are most I. i k..y ,. to be inori BI o , idi 21.I i. thetl're:.- :i i i'- o r . t 4.. :it. I n centi ve --.andthere- are f-re nl I y cii s:i ii.-erit1 .,-.. f cr -- cl,ossi np di sci pl inryl:i nes. .In , syste im i ri wh iIi .:.:,ia p::ro-'a I is less :i mportantI.here( are 
 no o.Trir, ph-" i.sti I"::n ti Ve's to n r di sc-ip Ii. naryi it o.:rat i on * as lon g s-i :i s mnat d t-irom above.
fal:.r 
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III. WPMI A RME"IE~
 

The FSR/E pr'oject is d~-
i"irected ma inl. y at the rese.arc:her. lIeproject s thrust is t o 
increase-. Mali.an capac::i.t1:y for FSR/ byprovi,ding appropriate e;.,per-tis e and ,=1:::i. lls and by devel l.pir.g the

neCessary support i nsitut ions.
 

It i.s r7-:"
::ef-t.:.,d that the offf, th]
s o:f(: eff'-orts w:i.l..l. sprea: to
other parts of the r es arc:h est.abl ismle-nt, .1.eadirlq to a botteunder st arI nq of th c I . app..oath an for more e f e iFundamlen t:al raesearch. 
 A S:rea P;.7cd
o F't wi ll al.son be. .fe1.' inI: t (heth r 'RD 2s Mugn t..'ri r ct: ,i ;i.i: I ii (h. F:-. apr::,Voach c.1 o secol . a:,orat: i. on wi. th :heita, oa:ic: Pst:: . shmonh ab.I " , and we.I I. "adap:edec':no-Ia I o i .: rinnotlio : n] :i. '::,r " 
m . ab I e to 

1 
make 

" r 
I::rio 

ci 
r 

4a 
t 
r.l 

hei 
c'il"c: I :i. Fin.s. ya]l
farmer s wi ..1. be rpe c n. of1(2ept1 on'scOr-: trai ni: s and probleiis , and wi.I r.ec .ei. net,ve- !2echnoo.Oc:li esper-mf tt ini them to i. n:rae their we.-be. g.
 

!:,FE12,ij_.-..ii-p - .0ri
at. .. .
 

Mos: obsex'.er s ag:r-ee tha' n ppa.rr .:::i ic::irpin o f armers , ext ensi onworkers. and resear:her-s :in anF[S/E project, is a key to proj'ectsuc:c::,.ss. 
 fiis i s howuver., 1il:ti. :Y consensus on the '.act
operati1.:ral, meaning of par.icipaion.
 

The deglrer. of .ftarmer pa-±rti :ipat.:i, C ,:ii efofi n En FSR r:i...t 1 bedetermi ned .i.. arge part by the broad probem.:,
area bei rg treated,the type of tarcet populat.I .l:. on (suclh as .low or hi gh r esourcefarmer-s men or women), and the p a.r ic the
ul a s :aceg- 1. t I.:'Sl: 
research cycle,
 

In the ciagnostic stlage 
 farme' par.t-icip:ation 
can-, r'ange fr a'(
small1. samp e 
 of fa rmer-s res'ponri to1 fo+ormai st.trveyqu. t.i o.n i es..: to a mri ' ,'rsI.. fivIf:::. :e wicf:::h par: 1i.:i pati ori i seJ.i cited throug(:h :inf ormal 4nI:.."vi ,.ws ot,- r,-art i t.: 1 p :".oho1servt. a onor 

by kii'.
. ren::c -alc:h'.[s. [hr lor"e is at a.:;t partly ."a : . i. 01.1he erphasi s p. ac.:ed i Iedt m. i' r t . c' (.::o";ns. I:le-'vt ri s a:.id
 
st at eq ie . Ati t:he moni I ormai 

pr 

end ot.s Lhe nperkr:slm, hawii l'i
 
'v de t-he informat .i o (2(0n s i dt dr 
 : .I cant. b yr~ r-e ,r hr'rI . .s . W2 risirvey. :ions)., whi .i.1 : n::reas i n:l amunt.sti of..fom']a' o i :i atinit at:ed l inp.t can .r:ir a e,cnc. i aclnos:[jC:' 1:oo.l b..ecomes 

In :he el aborat.:ionr,st:an, pariipati. on .ffarmer"s may vary .from
no involvement 
a-t . l, 
 Wie ;i.ng 
prposd,C :.:,rl by r''-a...r: ir'r"I; ,, 

to the 1if:: f.eedbac::k, on so . utions 
to the use of far-mer*-el aboratedsoJ..ti-,1 asle;a bai s t:o des.ign. 

F P .. so inclu.Lid es farme,- par2. cipal:i on at: the lte sting si:tag.e , . itthe- tform of on *.-farm t as. Ther'e is w:i. de l.atitu..tde here fortden.-,s of 
ree_achler s 'pet-v..sion fl 
he 

and zh 't't to wh.f::h ':armer 
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su:g'stions anid react.iors are ..aI:eri :i.nto account. At one-w end ofthe spectrurmi , farmers prOvid on ly .l
and and some l.abor 'forree cher--,ha'r
-"manaipedi lr i al s, wh Ie at the otdher end, farmers 
IriVido a I. i.rlp"Psi nc.luding mo,,t of the managemernlt. 

Mlea a'me:.r-a w:i. ] ' be nvoi v ied ii the ex., te:ni; on stage than i n anyof the others. I n this s tage, farmor partici pati .,n i s equal toadopt on., and is a measure of successf:ul rusa-ar(c:: h and ext ensi on. 

The degree of fa"mer part.i :i pation de..:.i.siired determines inway .1.whi ch f;a'"mer' ar sc.I. e:ted. As the degr'e.s of participation
Jn.-ra, es. rand,'om ! .1t itiorl of :falrmAs be:.c:ome1s 1. J.i a , andless fea. 

s, II +ac:to ni:; as art 1 (21 
 ,I:e'S . l..a ,I" n... re.:.... i. hewi .l.i nqne.ss to spend I 

I" t pro i -ict and. te onl:.ake 
 greater wei ght. In more general.to,rm. th moreactiv the Ffmer parici.pat i on. the .ess rontrol 
r:s.ar.lr wi I iI h v.'0 )wv r var*.-hi C Tis is the case riot only
in 17. m o: 1.:.,I ' hoi :e o f armevr p,arti c:il::ants (re.s..arrcher nief erOis) InICd I ra inidm '.i.e'elp I I 1s"svo 's.-. '"eseJ t.1io<n ori thf? b.as5i s of ppr 1,1nl tr i lu, pes and i n ires.) , hI also :in, regard to suchv.'"ia,:- s an the test.i,n' ev ironmetre and chi-ce of test Ie Ids. 

M,'auve o ' l"o's ,..re' :st..:d ii.nU lpr ovi r: r i. q tIhei r well --bei gi it 
.j*, I. hat.lv Ithh ;, w i I .I h mot ivated to parti cipat.e, 

c, 

Thi siruertiv I ihe-':ei"he.? : f'I 'hhcya( nt thav they have a role:in the. pr,coss. I hay a "- usual.Iy w: .I.I i ing to 't-alI:: about their'cieas, ir" ,probems, adr c onstraints i '.;lnnonas is iti te-res't. d ,may, howa'vo, take speial:: Li ef..fects t'o develop suffi.cient rapport
t on vi.aa irm.rsI of t.he.. t.lsefuness of part:i rpation in FSR/E
 

"h' cuesionl of ri s:k and all owi ng for an i nsurance program

provide incent..ves to take risks ,does 

to
 
not seem to be an 
 issue,,
iurre It.,'.nt ol :i cy does rot Ol..ow o-.farm testini LIessI thehreC.5 is
WI'. a'sUran- :. of Vi. rtlall.1 y rn ri s.k. hi s trans. ates i nto smallIbest'-hot te:".sts thiat iave ml r Iima]. r i sk 'artors. 

ro obtain the f.ul . cooperaticn and c omm:it ment from the RDs, t.he
RfDOfs 
should :provid- support. irom the beg:inning. A selected groupof fie]d .,qnts w:i.] have to' be invo.lved in the FSR/E activi ty.11 ei r .octon wit . most . I el yse. 1 .I. be der in . fed by the e-e raphic
I ocati.i::r,' of tle a rget-of cro li o'ern, F :ial. d agenIts, at a mi ni mum,
sho..d .U- ' :':i'' , '11.) ofc i h c ijet., t ve the re-,search undert.ak[en . si nce:Ih,y w.!.I hal; ite,,II a I'e.fsp ,r ,i..e at, ].y 
 the ex.ension stanqe,. 
 They


he (::i.;c)a
wou ld t he I 1 (':a .lo 'ra() oF nf rrmat .i.on regard i ng the cho:i c:erola.it ao ,i inhe I' "11 M aI"liT,
,, I aCi a i onshiip hbetweerl ex.tels:i on agents
and {- mc''' isi' affect;4o:tad b" It", aqents 
 respon,: itbi.i 1 i Ford-la i veiV :rci in pl': s, 

.es 

markI:et nq pr"orduce, and monitor i ng debtf"'npaymel.a , I his rel-J.,atonship, (can be e-:,xpected to affect tile k:indso:f i n fIormati orn farmers wi I. be wi I I ing t.o give to ' extens.i on 
agqents,.U
 

http:r:s.ar.lr


At t:h dhi a nosti.c sti:age, n arti.c:i p ation of theI. i.)1..) (:O:ould vary .fromf :.i 
no in vo I. v.,ment., t .i. se I:I :i.r c of i. r' bi"oad probhl.e.m r- a , t"o 
mor-e a-t i. y. part. i. c: i pat:i :) as part- of an i nt:erdi sc: ip.. i. nary 
di agnost c.: :h~ml w.mnit C).f f + i. id gent s c::u: 1 i r 

n .i.it ai... 


survVy t.. [rInvo.v ld. q(:..-. 
from no [ .It:o 1informan t s .for t.he i n i.alIpart: i Ci pat.i- l0 (... key 
,iri ni :i of reccommdtiL . onc loma I ns, . :oe a.ti. :i rivol vement in
 

data.: collectF io fo7 r survei~i/y.
 

PD)~is sh'.ouldc be iing . c to ptatFic':i pat e in arn FSRi/E:, acivi ty to t.hle 
3
tent . h a.F Lthatr probe.ms are a ddresed. I f the, (:cooe rati".n of
 

t..he dir c.or at:. i s i i t ccl rom, eq i rionin gc. those .a I
 f.ri. the.Ie 

det eirmirned appr.opriael: fr" e.nsion agents i he FSR/ proces
 

1. a f ove:'r al.l. job. rsiwl l1 Ic'::omecCs pat. thei r 1 Some oi.n ac (eniis
 
w I. I furtr her person;l.I m(i :. i.vat:i s,iore th elii.ir pos:i I:i.tcon irl
hvi e 

relci. :n to thFat of Carr:.r wil h:e due toc: the
e'nh anrice i 

ava:il.ab..i.i t:y of useflt tion.L~ f7Ill I : I iinov.'I. I. C.'li; "fCor r,"f:;l'ij. 


A.r F SF,,'I. team wi..l . 1i e:r ma .1.I.y hie co(pi c.'osp£ed of soc:: ogis].t:scq,.

ec:onomis . i"iyosd an v .c: :s. sts: f i"-ro i .SF:,
agronomists livespoc::( pc 

specia i s.ts ow :r F i.vi. sionsi i. ber on
f ot.ei IE: .-. ..:i. 1 h : :::a.I. I d i..icalu , 

e',.l 1i , s 13p"o. I ms -ered:.re'ut i d ,[i cc: :ii. . :t t ngj s and .. :ncoion t The
 
i nvol vement l . t. . :i ci :.rdiisc:i p.li teaa.m :iri 1:i d::i : .f eni: :.e:r 

of I./. i-- t r i , tee.. i: a - i.s. I
.at.: chLie cr: .1.:(lc: .)(nai m 

I h rn are,. fe ijrncon ives\ f or i'u*sparchcei from ot her di i : orns
 
wihi.n I FF t o part ici p .. te in aidciGRSN/KF nf ort At mca mn rmc
othe si i 

.
 on . f it :fromi above. tle exteIont t a:'c(ila. .:iorat l i s. mainI ate:
i 
c
:1, 

:i I1 ha.:i: hero: TY(:i - I. ct. r i.: 'c..: i.c'. i!.'c t:, cmf ii I s c:i,, vt::- c:. 'ai:r r:.rli c::()(lii ~ 7 . q !.iLih.c ov MI(.: 5 ii.i::: 1: ,i.;ri. a Ial ii n. l- it:i P. 

on efm:ti. i Fool c :1:i a.l a: * F Licl' F"..:..eci. 


lF. nd' :, :') m :i. c :: v (r::mc:iL .. FSN ' 
ty.. in. agi' u l . [i ee rc they will r. 

p : sonl:' to t7:ooi.: . tI.l - farmi i .s.. t :r:. I. :uatre carc I. c. ''(:: wit 

rc./ : phor Ar At:i p r i , on(Ii icr. ie:. and IM f ci f t ;n fRi a al:, ar, ..
ha.:ve o9:ccept c theu; ~~ FS/ appro~chi oin paper01, bit1. i sonchLaiitm(ien-l 

Onp:it. .I I.rn c:,r *i e t:ci r: ti c..pi :1aas a m.b.:eri-c:,:'- f:'t io VFAR/ t::1 eamn
 
is the ac:ce s s toci hoiFr ti.. aiing and~
1cic materci al Li mr Ci 1 prov idedcc
 

liii ci~1:hpc tri o j ct: . DueC Lt..'icl.tFo . l .a ' I a, :: ... .. I. r m op: "c.ici
iy Ld.pr ie cm:: I.: t hie n f, :1-, . t.ii. ( -. i'h 1th"ipv::: ionc c":otLi r in cen , ori 
p ro c.,r:tI ght.I.i i..ci: :,: awa:rdslaI'" : i c:- ts ze:og .vL somte, c !. ri " indi.:vidal 
res~cearchiers. 

I . Reme"-.I. 

the most ciirct benfici c::saries n projct will be tho 
res-earcheris who receivye po~st -cr du.at e trai.n ing i n the Un ited 
St ate. On t raining i.s compI.etc :1, i od i*v s willirce : . thei cse idu Liave 
mui~ch i Icj1r l[evelI of edctic:aF1on and stF.rocnger credeni ct i al.s thian t..ie 
aver anp Ma II.an res~ea:rchr: ic . ilcwe.'c*' th lc of cai'-eei l.addc~er.ackF a 

B-19
 

q' 

http:probe.ms


reeacers
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at1ii
of: IIp. ton inolhen:o more favored r eqions wi Il occur. lhi
 
coul]d r'esult 
 in a whole new set of prohlems and conwstr'a ints. 

The di sadvantages of favoring relati.vel. y more prosperous 
reg:io ns and RD)U.s and poti enti a] 1y e: acerat i ng regi onal 
di spari i es are, however, more than off set by the need to 
establ :i sh FSR cr-edibi.i] Ity through initi al suce.sess. To maximize 
the long-run spread effects of FSR research, it should be
 
concucted i[nitial].ly in areas and with RDIXs in whi.ch the chances 
nf immediate successes are greatest.. 

3. Farmers 

The ultimated benefjciaries of the innovations to be developed by 
an effect ive FSR program will. be farmers. In principle, the FSI:,!
effort wll be d:i.rected primar:ilIy at l.ow-resource farmers and 
wil... resul.lt in the deveJopment of innovations responding t.o the.ir 
perceived needs. If this happens, income dispar it i es within the 
farmi ng communi t.y will be d.creased, whi le the overal l weO.w...-bej n!
 
of the rural r.)pu I ation i s increased. If, however, par Li cip.pa:. on
 

i.s
in th.h-e I"3R pfffoti. [ i" l.imi ted primari ly t:o I"r.ativel. y prosperous
f armetrs, ther in( r--eases in agri cu .tu ral I:product'i vi ty wi beh.
 
achi eved at the cost of: furt her increasi ng rural i. ncome 
dispwr3 ties. 

It wil] be necessary to make a special effort to include women in 
the project. Fai.l.ure to c:onsider them may result in mi ed 
opportunit ies for developing highly useful innovations. Moreo ,
focus on male agricultural act:i vi ties could result in a 
deter .:ral.ion of women's relati ve s:atus :i n the farm community
 
and household.,
 

Large numbers of r"ura.I. Mal ans mi(grate seasonable or over the 
longj term i.n search of incomes to augmernt: or replace farming
incomes. Some of 'hese :indi vi dual s woul Pr-fe.rr ' o r-emai n iri 
t.hei r communi t:i es t.o farm . an 
inc:ome. If the FSI effort is succ'essfu l. in deve].opi ng innovat i ons 
that siqn i f i cant .ly enhancs i armer incomes, one set of
beneficiaries won".(d be migr-ant:s who gain the poss:i bi.ity of 
retu u.n-i g to7 Farm as a .feas bei op ti on. 

if they -ould ... pc:I adequate
 

ri home 
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I NVIII: G .-X 

ICONOMIC hN'Ld YS I 

Mali is one of the six po.or'est co' ntr-ies in the world, with anannual per capita income averagiq about :$200. The economy i. sbased almost entirely on agricuuitu e. lhe sector accourts 'for upto 75 percent of forei gn evch nge receipts .From exports,e'imp loyment for about B5 per:erit -f the acti ve popuil at i on , andaboutt 40 percen - of t he gr:ss .)om, 'si . Product (6IUF) Theap'ro .nai n. . y 9)'100Li t on c ::i w,dqgr"'.:i. n 

bas s at: ( lun t for app.irox i mateJ v 70 


of f pr oduc.,c:ed on an arn l. 
to '5 , perr. t of thr'e country's'
 

ion-d r eq:i i ennt c
 

I-, low riq i'ndependlenrce t.I G3:k 

netl: of p, c.. ss intended to 1ead 


in 1960, U e'nu'-,r : of- a.i pursued a 
a the soci a ..:i.st tran'-.f ormat. on o the :-'::"r-,omy, Ihe state ass', red'I cotfi' most of thecountry s i t ies.,ank nq ac '.. .tor .eqn t r'a:ie, and I sir ci -;. i rin.stri.a..conc:ernr . In the agricul: u secII. 4:ural grai r::I:s 


.Jow 1 e ' ;, in:e.rnal grai n 

or l' p ri. w::r i . x) ed at 

ma I:n. -in was'-; co:ded t:o blic]p i(:monri o s.o] and an attcmp' w,.,n ma P 'tc .: 1.Ioc:t:i vize ati' i : turalprloducIti n. n du triu[1. :I and i n I"'ast:i uc l' I dd le' ,er' qi venvelt opm w: 
rtrea. ;Or eIm asi s t IaonSL ri : 11 iag.riitIrodIuf'f.al. Il,1 pol :i c: 1i were1ott s5CiC ,ssFu. i n att.ain: i t i e ob jecti ves., in:ric I. t ..ira].
p,1 ii.iu: , *:; l'i not: I'eso[nird o (hp p, ..I.Si'I'SICcSa.1 e5 id'ld'iC o,t an. :;..pp , ystagnatod ,lable I). The rate of Lu ban mi gration Ipicked up. 

I rought condit: ions in t l'ie].ate 196,'s -od early 197U"s al so had anegat.iv, e'f fect on the productivi, y of the agricul tural sector.Crop pr-oduct i on i n Ha]i i s 1art el y dependent on the hi ghl yvar-iable rai n.fall which characteri -es the ,SaheJ., and mi..I, et aridsorqhum prodlction levels were werI. in 1971-73 t:han they hadbeen at Independer-ce. 
into 

Whi l re substa L"i al ex.,tern a. re(.soLrces f lowedHa.I after 1974, and man, of them were di rected toincr:reasing agricul. tura.I produc.t. ion .fond supply has con:inued tobe pr-obl ematic. Fir st, dr uqht W havears reo cc'red sir'c::, 1.974.Second, many "old" 1.of the Ipici.es aI pr ices and state contsro l ofiriput ,mnd product mar kets conin:.ur ed to i scourage f:armne-ors frornincreasing . their produc:ioni. Ihird many of the technological. 
innovatT 'iois 1ntrodLuced withthe e.t:.rna. resol.ur-ces turned out tohe .less we11 .-su ated to MaI. an condi, ti ons than has been
 
ant ici pated.
 

Iny 1980., however, the Mal an governmen: began to formul,ate plansfor br-oa1c-d economic reform and in i:iat: d important policy c:lhanges

in pub ic': 1:i rfiance? , mariacoment 
 o'f pub l. c ent erprises, anda 'jricu.I :u're. FPubli.c mar::eting mono.o ies wore r econsidered. Th m'" r' -: I c; : for coarse gra:ins were ] bera]l i;:'ed and th offi.:.:ci a].
pri ces for- these commodit1t esLwJ..rwe ti. ysubst ant i a incr-eased.I"h'asur"es: werp-r taken to cur t'ai l publi 1 e xe>endi '1: ires, many of whi ci:i nvol vedi sband:i ng or -estructuri ng of .ndebt.ed par'astatal.
et:erlpr i ses. The goverrrn int al so restrai rie:: publ i c se:c t or wage 
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increasps rand 
 improved its collection of taxes. 
 In 1982, Mali
 
obtained a one--year stand-by loan from the IMF to help pull the
 
economy out of its financial difficulties. The agreement included
 
further reform of 
public finances.
 

By late 1903, it was generally ,greed that the reform 
had
 
produced positive results in 
terms of overall fiscal health. The
 
government deficit had been reduced from about 
17 billion MF, in
 
1980 to about 10 billion MF in 1982. 
 Internal arrears were
 
reduced 
by 25 percent and externa arrears, by 80 percent. In
 
December, 1983, 
Mali entered into another agreement with the IMF
 
and is e 'per-ted to further consoli(late recent achievements. The 
government has also successfully cmpleted the negotiations to
rejoin the West African Monetary union. The balance of payments

deficit and internal and external arrears remain at 
high levels.
 
However, if the improvement mad,:, during the 1980-82 period

continues, 
Mali will reach ba]ance of payments equilibrium and 
come close to eliminatincg its arrears by 1986.
 

1hi.s continued progress assumes, first, that the program of grain

marketing liberalization which tho Government has embarked upon

has the expected effect of stimuloting local production and,

second, that the restrnc Lur intq "f public 
 enterprises (which

involves, amonq other 
things, considerable reductions in public
sector employment) can be accomplished in such a way that
pol.i tical stabli.ty is maintained uhi].e economic efficiency is 
increased. Poor weather cannot be ruled out 
as a possibility

w-hich miqht have a 
signifi cant retarding effect on such reforms. 
Never theltess, there is a definite sense that an efficiently

+unctioninq open marke: 
system, with the Government of Mali is
 
E trivinq to establish, wilJ help to ensure that, 
 at the iarm

level , producti on i ncent. yes are enhanced as farmgate price

levels rise and +arm Jeve] 
taxes are reduced. Implicity, such
 
price incenti yes should also 
 have the el fect of increasing

farmers' capacity to use, 
 and their demand +or, new technologies

which wil.l help them 
to increase production and/or productivity 
in their farmin c operati ons. 

The purpose of agricul tural research is 
to supply technologies

which meet this demand. 
 Perhaps the major contribution of the
 
+arming 
 systems approach to agricultural research lies in its
focus on defining "technology demand" 
at the {arm level and in

communicati ng this demand 
to the scientist-"supp iers".
 

One measure of agricul tural 
research effectiveness, then, is the
 
rate at which the technol(ci ies developed are in fact 
"bought" by

4armers. Another 
measure is the qains which farmers realize when
 
they use these techno]ogies. Still another is the net 
 benefit
 
which society as a whole (consumers as well as producers) realize
 
from the utilization of these new technoloqies.
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Estimation of the mqnitude of benefits which can be attributed
 
to agri cultural research conducted to date in Mali is di+ficult. 

Statist: cs are poor--both on the costs of doing the research and 

on the value of benefits realized--and do not permit even ex post 

calculation of an internal rate of return or other quantitative 

indicators L-of benetits. There is even a strong possibility that, 

given the relatively low rates of adopt:ion of new technologies 

and the stagnant or declning crop yields (lable 1), agri cultural 

research in Mali has not had a production effects are apparent 

and could, with better data, be measured (Table 2). From the CMDT 

regionZ for example, there are indications that cotton research 

has had a significant effect on both -arm--level outpuLt. and on 

national incomes. 

The design of the Second Mali--Sud Development project (which will 

be implemented .largely by the CMDI) explicitl.y recognizes much 

bene its derived from earlier research. Just over 13 percent of 

the pro..ect's 198I-1990i funding--about a mil lion dollars a year-

wil] 1 , used to continue such research. he development of 
improved cotton varieties continues to be an important component 

of the research program, but the project design also emphasizes 

the development of cost-effecti ve input pacl.:ages (particularly 

focussing on the possibilities cf substit tinq rock phosohates 

for imported ferti l izers). 

Var i eta l devel opment cl earl y bui I ds on ear ier research success 

-in the area. In 1975--7b, t he researchers at the N"Tara Station 

re]eased an improved variety, 13--16Z-, for plantinq in the CMDT 

zone. Since then, average yields have consistently exceeded one 

ton/heutare. In the few years just after the release of this 

variety, overall production grew steadily. both yield and oross 

pr oduct ion increases werE sLstained by corcomitant increases in 

offici a i farmgate prices for cotton. However, i r t he 977-81 

period, input price-s increased r-arly four times as much as 

product pri ces and farmers exposure to cash ri sk s i ncreasEd so 

considerabl y that., an the Mal 1-Sud pr-oject Appraisal Report says, 

it caused "a drop in both the number oF farmers growing cotton 

and the average acreaue oF cot Lon per farm" (p. 9) . The 

realization that inpuit prices wer.s so crit ical has in part, 

therefore 1 ed to the emphasis on resuarch into inr-reasing the 

ef-ficieri cy of input use as wel I as on vari eta] development. One 

investiotiyy ,pprooch being used is the larm ng systems research 

owr I: [,eirqi dono by tne DRSPR in the i i' asso-|bougoun i reoion , (See 

Anre A l echnrical ai. ysis for more detaiJ od discussion of this 

research, effor .) it is equally important .for the researchers to 

be able to o-f-er.farmers complementary Lechnologies which will 

increase their economic r-etu..rns per hectareh as wel1 as to provi de 

tih-em hi ch--yipI ling seods. 

Assessment of the benefits of agticu] tlrE. I research outsides of 

Mali support the more qualitative concl usions on the efFicacy of 

research in the CMDT zone just described. Those assessments which 

actual ly attempt to measure quantitatively the benefits of 

apricultural research a-e generally those done in an ex post 
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fashion. I ooking back permits the evaluatorthe 	 to takelag between 	 into accountthe time the research is initiatedthe results 	 and theare visible 	 timeon farmers' fields--estimatedto be about 	 in the U.S.six to seven years. It also permitsuse actual numbers 	 the evaluator torather than projectionseffects of 	 and to allow forother intervening such 	
thefactors,noted above in 	 as the price changesthe CMDT case, in calculatingreturn 	 the internalassociated 	 rate ofwith a specific research expenditure. 

While the internal rates of returninvestments 	 to agriculturalcalculated 	 researchby such ex postconsiderably, 	 examinations differthe general conclusion of virtuallythat agricultural 	 allresearch 	 of them ispays (NortonEconomic returns to 	
and Davis, 1979).particular agriculturalt. 	 pica]lJy research activities
e;'ceed 26 percent per year and frequently
than 40 percent (World 	 are greaterBank, 1980; Evenson et
[igh level been 

al ., 1979). These 
stgnificantly 

hav used as powerful argumentsgreater 	 forinvestments
general 	 in agricultural(Wise, 	 researchn.d. ). Accepting in 
as the evidence 

this qeneral conclusion as wellof experience with acan it 	 cash export crop inthen be accepted 	 Mali,that the proposed FSR/E projectrealize 	 willa similar rate of return'. 

It1. THE ECONO]VIZC _ENEFIT OF THE FSR/E PROJECT
 
The economic pay-off 
of this Farming Systems Research/Extensionproject wi]l be derived in two ways: 

I. Through the development o+ technologiesto increases 	 which will leadir the production and productivity of theagricultural sector; and 

2. Through the better 	 specification
priorities 	 of research problemuiwhich will 	 andlead to increased efficiencyuse 	 in the overallof agricIltural research resources. 
As the mechanisms by which these bene+itsdifferent, 	 are generatedthe relevant 	 arebehavorial assumptionseffects on the direction and 	

and their possible
magnitudeproject-related 	 of the two types ofbenefits are consideredtangible 	 separately. The levelsbenefits 	 ofwhich are required toproject 	 cover the costsare shown 	 to relatively easily 

of the 
leve]. 	 attainable at theThe efficiency gains 	 farmfrom better specification of
problems 	 research
cannot be quantified, 
however.
posited here to 	 They are, therefore,
be an "ex.tra" intangible 
benefit
offset 	 which will
the costs of undertaking this project.
 

The Tec:hnology-F'roduc-tion 
Benefit. 

The specific agricultural production/productivityaddressed by the 	 problemsDRSPR researchers 	 to bewith the resourcesthis project will 	 provided bybe determined
As is more 	 fully 

in the research processdiscussed 	 itself. 
is likely 	

in the Technical Analysis, however-,that, 	 itgiven current knowledge of the two 	zones into 
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which farming systems research-will be expanded under this 
project, the following types of technology are likely to receive 
considerable emphasis: 

a. technologies which increase or 
maintain soil fertility;
 

b. development and adaptation of 
seed varieties (which are

both drought tolerant and pest resistant as well as high-yielding
and have acceptable cooking qualities) and related !agronomic 
practices; and 

c. technologies which 
 support the more effective use of
 
animal traction both as a substitute for labor and as 
 a
 
complement to other inputs (fertilizer, water) and the better
 
integration of 
crop and livestock activities.
 

The benefits of improvements in these types of technolbgies will
 
oe measured in increased 
 yield levels or in maintenance of
 
present yield levels. In each case, the benefit stream will only
be sustained if other conditions hold: extension services deliver 
the information about the technologies to an adequate number of 
farmers; inputs are available and the terms of trade (inputs 
products) are favorable; and product markets are not completely
inelastic or shrinking. Assuming that these conditions do hold,
-1ne car then project yield or adopt:ion levels which will be 
sufficient to cover the costs of the project, appropriately 
liscounted. ,. 

If all the costs of the FSR/E project were to be covored by the 
gains brought about by the introduction of new technologies which 
increased yield, for example, it can be estimated that, in the
 
operation Haute Val 
.ee area, an annual increase of two percent 
per year aFter year .five on about 60 percent of the land planted
tosorghum, millet, and maize would amply cover the costs of the
 
UHV FSR/E research 
 and one-third of the DRSF'R headquarters
establishment and operati ng costs. In the OMM area, yield
increases 
would have to be aroura 2 percent per year on about 25 
percent of the cultivated millet land from project year eight to 
year 20, in order to provide a net benefit in excess of project 
costs, discounting the net benefit at l0 percent. 

Alternatively, i f one projects that, without such new
technoloqies, yield levels will decline at, say, one-half percent 
year, then the costs of the FSR/E project in the OHV area for 
example, would be more than amply compensat,-d by the losses 
avoided were the project to introduce new technologies which 
simply permit farmers to maintain yields at present levels. 
Tables : and 4 present the details on these and other scenarios. 
The conc ILusi on of these prospective analyses is that project 
costs could readily be covered by very reasonable rates of 
adoption of technologies which provide significant, although far 
from spectacular, increases in productivity. 
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Benefits 
could also 
be measured 
in terms of lowered
production either costs of
for the. same or 
qreater volumes of
would output. This
probably, be a logical measure for many typestraction-related of animaltechnologies, 
for example. Decreasing
costs input
per unit of 
output is particularly critical
labor-short situations. in land- or
If in Mali, for instance, the same
of levels
sorghum production could be obtained with half
(which accounts for 
the labor input
a significant portion of
costs), variable production
by increasing 
 the effi:iency of 
 animal
changes total sorghum supply woul i be an 

-power used,
 
inadequate
benefit measure ofto the labor-saving 
 te:hnol ogy. 
 The "excess"
released labor
by applying the technology to sorghum production could,
however, 
 he devoted to 
other enterprises--both


and it on and off-farm-would be the return to this labor which would be 
 the
relevant measure of 
benefit.
 

Realization 
o either of thes;r 
 benefit streams as the result
FSR/E project activity assuins that 
of
 

not only researchers
demonstrated have
in a controlled 
invironment 
(on-station)
technologies that the
developed 
 can 
 -esult in hypothesized
increases levels of
but, further, tha: 
thy will have demonstrated
similar that
increases 
can 

further 

be obta ned under farmers' conditions. Itassumes 
 that consum"0rs ''ill 
 continue 
to demand
products being grown t.ie
 
and prico, si nas will
and received in be both transmitted
such a 
way that ra ional 
eceomic behavio- at 
tie
farm level results.
 

Irn genera], 
 it is likely that 

technology 

th.. benefits of most agricultural
improvements 
 in Ma i 
 will be 
 differentially
distributed among four different ci oups in society: 

a. Those producers who adopt the new 
technology;
 

b. Those producers whose do not adopt
are the new technology but
high cost producers. 
 They wil1 

those 

not be able to compete with
adopting the new technolngy and therefore likely to 
 leave
 
farming;
 

c. Those producers who 
are low cost producers and 
continue
to produce under traditional 
condi :ions, without adopting the new
technology; and 

d. Consumers.
 

It is hypothesized 
 that this F:AR/E project
disproportionate will result in
benefits 
to the 
first group--the adopting
farmers. 
 These are essentially the kinds of 
 benefits already
discussed--due to yield-increasing, 
yield-maintaining,
lowering technological or cost
innovations. 
 However,
anticipated it is also
that, by careful specification 
 of recommendation
domains 
 and exerimentatl 
 effo-ts 
to identify
technologies and adapt
appropriate to each, 
 the vSR/E project will,
greater extent than other to a
agricultural 
research efforts, 
 attempt
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to ensure that a majority of 
farmers are adopters or potential
adopters. Indeed, 
 this is 
 the essence of the farming systems

approach to research.
 

In the long run, consumers should also be able to benefit by the
incremental surplus 
 generated 
by the use of yield-increasing

and/or cost-lowering technologies. 
Both types of technologieswill have the effect of pushing consumer prices unlessdemand is perfectly elastic (which not 

down 
is likely to be the case). 

Farmers who are presently low-cost producers and do not adopt anyof the new technologies might suffer some absolute loss if pricesdecline significantly due to greater beingsupplies availablefom adopting-producers. 
Given the possibilities for enterprisediversification and for export of production in Mali, however, itis unlikely that such a situation would occur. It is more likelythe impact of research ortlat this group of farmers would be
fairly neutral. 

It is more difficult to predict the potential benefits losseswlich will accrue 
or 


to the farmers presently producing at high cost
levels who, somefor reason, are unable to adopt the newtechnologies developed and tested at the fo rm-level under thispr'oject. On one thethe hand, freeze on sectorpuhlic employmentard the job cutbacks associated with the restructuring of publicer terpri ses might indicate that alternative employmentorportunities for farmers who could not produce at competitiveltvel s wculd be limited. Their unemployment would thenc( st--or negative benefit--to the project. On the 
be a 

other hand, theer ::ucuragement privateof sector expansion might indicate thatopportuni t-ies in Mal i could be expected to grow as privateentrepreneurs begin invest:to in productive ways. In this case,tLe displaced farmers (and their family labor forces) could bee'xpected Lo find employment elsewhere. Overall efficiency in theagricultural sector would be improved as they left it; the neteconomic effect, it'is toostill early to say which of these is
the more likel.y scenario. 

The benefits of Increased Efficien:y of Research. 

A footnote, the
to World 
 Bank's Sector Policy Paper 
 on
Anricultura 
 Research Systems sugriests that the estimated 
rates
of return tc research just presented in the body of the tex.t (andquoted above) may have been biase:d upward for several reasons.One which appears to be particularly relevant in West Africa isthat "cost of research failures--dry holes '--may not have beenproperly calculated". As Eicher and Baker note, "Althoughr'serch on plant breeding, pgronoic practices and mechanizationhas been extensive, African agric:ulture is less mechanized andhas been less affected by new technologies than other areasthe worl d. There has been a 1ong 
of 

hi story of researchrecommendations being rejected by andfarmers endless debates 
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about the need to reorganize national research systems" (Eicherand Baker, 1982, p. 113). 

There have apparently been many "dry holes" to date. Is there anyreason to expect that 
this FSR/E project can

these in 

help to avoid some
of the -uture--thus generating a 
benefit by increasing
overall efficiency of 
agricultural 
research expenditures in Mali?There are several 
reasons to believe that 
it can:
 

1. One 
 of the oft-mentioned 
reasons for farmersrejection
non-adoption) of (oragricultural research recommendations is 
 thiatthey do not 
respond to farmers' real 
problems.
 

Weeding labor, for 
example, is 
a critical constraint to increased
yields in 
 of the Sahel. 

related to 

much 
decline in 

Each day of delay in weeding isa 
 yields; ICRISAT 
 analysis
estimates in Niger
that millet yields are depressed by as much as nine kg
per day weeding is delayed. 
 It is, therefore
interests to maximize the 
i6 farmers' 

return to this scarce input. Many do so
by intercropping--plantinq 
two or three crops on the same
Average returns per day o. 
field.


labor expended in 
the weeding, "labor
bottleneck", 
 period are 
higher using this practice that they areon fields planted in only one crop (Ncrman et al..., 
19 82,p.54).
 

Yet, until quite necently, virtually no improved technologies
were recommended for the intercropping situation. Instead, newtechrologies were developed which assumed sole cropped fieldh . +ertilier use, andBoth o+ these practices, when adopted,have canthe effoct of exacerbating the present labor bottleneckw hic.iocCtr's at weeding eventime more. 

Interesti ngl y, through farming systems research conductedelsewhere 
 (at the Institute for Agricultural Research in Zaria,Nigeria), the total 
been 

yield of improved intercropping systems hasalso repeatedly demonstrated to be equal to or greater than
those of improved sole cropping. More productive use of
would seem, land, itis more understandable to many agriculturalscientists than farmers' labor shortages. The potential yields
gains per hectare 
 have thus brought intercropping into theresearch agenda. There is a good chance that the recommendations
which will 
flow from this research are likely to be considerabl.ymore 
attractive to farmers than recommendations strictly limitedto sole c-op situations. Among other things, they havehigher returns to and a 
lead to 

more efficient allocation of 
peak season
 
(weeding) labor.
 

2. Another oft-mentioned reason for low rates of recommendedtechnology adoption 
 is that such recommendations do not takeadequate account farmers'of risks. 

The farming systems research carried out by the SAFGRAD/FSU teamin Upper Volta, for example, demonstrated that, under farmers' 
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prodction condi.ti ons, use of the i elati vel y high recommended
doses of rock phosphate and urea (200 and 50 kg/ha, respectively)
would involve a probabiJity of cash loss to 78 percent of farmers 
in one village and a 100 percent chance of cash loss in another. 
This was so even though yields were, on average, substantially 
higher under fertilized than under non-fertilized conditions
 
(FSU, 1983, p. 74,75).
 

3. Still another reason frequently cited for 
low rates of farmer
 
adoption of recommended technologies is the difference. in

physical resources (soil, water) 
available to the researchers on
station as compared to those available to farmers in 
their own
 
fields. 

A "yield gap" has come to expected when station-based results are
compared to those on--farm, but the actual size of the gap is
often unknown. Further, the reasons for it are often poorly
understood. The on-farm trials carried out in farming systems
research efforts are one way, 
 however, to come to quantitative

grips with the gap--and to suggest, in concrete terms, ways in
which it can be narrowed. In some cases, the recommendations 
simply need further specification of soil and/or water 
requirements to reach projected yield potential.
 

An evaluation of groundnut production in Mali 
from the early

1970's to 1982, for example, showed (after the project had
collapsed) that (ertain improved 120 day varieties were being
introduced in areas where the probability of the crop receiving
less than its water requirements were 50 percent or better 
(Amsel le et a] , 1982). A few on-farm trials accompanied by
discussions with producers might have detected and avoided this

situation--which resulted 
 i n reports of farm families eating the 
"iml I ed" seed (or selli.ng it) and continuing to grow loweryielo. ng, but more reliable, locai varieties. 

The state of the art for quantifying the benefits of such
efficiency gains, however, is considerably less developped than
it is for measuring technology-production benefits (Klein and 
Kehrberg, 1981)... 
 It is expected that the AID/S&T/AGR Farming

Systems Support project will be looking into this in future.
 
Nevertheless, given the Sahel 's poor record of agricaftural
research impact to date, its many small agroecological zone, and
the substantial social and economic differences among farming
systems research, such as that proposed to be conducted in this 
FSR/E project, can only be positive. 

I V (c i its3.on 

The analyses above support the potential returns to proposed
expenditures on agricultural research efforts in Mali. However,
it is important to note again that increased research
expenditures alone will not result in increased agricultural 
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productivity. 
 The results of 
research investments to date 
have
been mixed, 11lustratinq 
both the promise of woll-designed and
targeted 
 agri cul tural resear(:h for- the long run aild thedifficulties 
of achieving anticipated results. 
 On the un- and,
cotton 
 research has led to impressive results. Malian 
cotton
farmers 
 obtain among the highest yields in Sitb-Saharan Africa,
and rank among the most techologically adva, 
eJ in production

this crop. In contrast, 

of
 
the record for food crops, on which
research has begun more recently, has continued to deteriorate in
most regions, 
 with declining yields and relatively slow 
 or no
overal] 
 growth in production. 
 A1 though improved technical
packages 
 for food crops are promoted by virtually all regional
development or-ganizations, 
most farmers have not adopted them.
 

Farming systems 
research was recognized in the Government of
Mall's Five-Year Plan 
as having an important role 
 in improving
the cost-effectiveress of 
investments in agricultural research.
In 
 this approach to research, the diagnostic stage is
specifically 
 focussed on identifying farmers' problems and
learning 
 farmers' priorities. Technologies selected for testi.ng
are those that offer 
the best. chance for increasing benefits 
 to
farmers, and these technologies are usually tested under farmers

ccnditions. 
 In short, 
this project, by emphasizing the expansion
of the farming systems research effort in Mal i, has th,
 
potential.
 

-- to 
 develop the recommendations and extension 
themes ,o,,
new te(:chnologies which can make farming systems more profitabl. 
and productive; and
 

to make an agricultural research system 
more co-,.
effective by helping to 
focus that research on farmers' priori,.
 
concerns.
 

C- 1
 

http:testi.ng


REFERENCES FOR THE ECONOMIC ANALYSIS 
Amselle, Jean-Loup et al. Evaluation
Mali: de la Fililre ArachideMission d'Evaluation. Ministere des Relations 

au 
Cooperation Extbrieures,et D~veloppement, October, 
1982.
 
Development 
Alternatives, 
 Inc. Contribution to a
entitled Mali Project Paper
Farming Systems Research and Extension, Dec. 
1983. 
Ei cher, Carl and Doyle 
C. Baker.
Development Research on AgricutLr alin Sub-Saharan 
Africa:international A Critical Survey. MSUDevelopment Survey Development Paper No. 
1, 1982.
 
Evenson, 
 R.E. , Waggoner, F.E. and V.W. Ruttan "Economic Benefits
from Research: 
 An example-from Agriculture-, 
 Science, 
205, pp.741-799, 
1979.
 

FSU (Farming Systems Unit) 
1982 Annual Report: Farming 
 Systems
Research Unit in Upper Volta, Purdue/SAFGRAD, May 1983.
 
ICRISAT/Economics 
Unit Report on 
1982 Research. 
Niamey, 
 1983.
(mimeo)
 

Il.ein, 
 K. K. and E.W. Kehrberg.

Possibility "The Use of an Information
Frontier 
 to Evaluate an 
 Applied
Research Project," Canadian Journal 

Animal Breeding

of Agricultural Economics, 29
July, 1981, 
pp. 14J-158.
 

Ministere de 1 
 Agriculture. 
Rapport Annuel, 
 Campagne 
Agricole.

1982-1983.
 

Norman, D.W., 
Simmons, E.B. and H.M.Nigeri an Hays. Farming SystemsSavanna: in theResearch 
 and Strategies 
 for Development.
Westview Press, 
1902. 
Norton, 
 George and 
 Jeff Davis. 
 "Review of
Evaluate Methods
Returns used to
to Agricultural Research,". Staff Paper
P79-16, 
University Series
of Minnesota, 
Dept. of 
 Agricultural 
 and
Applied Economics, May 1979. 

Wise, W.S. "The Theory 
of Agricultural 
 Research
(unknown journal Benefits."
tearsheet, n.d.) 

World Bank. Agricultural Research Systems 
- Sector Policy Paper,Report No. 2966, Washington, D.C.: 
April 
18, 1980.
 
World 
 Bank. 
 Staff Appraisal 
 Report: 
 Second 
 Mali-Sud
Development Project, Report No. 4064-MLI, September, 1983.
 

Rural
 

C-11
 



-----------------------------------------------------------------

----- -- 

------------------------ ----------------------------------------

Table 1. Production of Major Cereal 6rains inMali, 1960  1983
 
lotal Output in '000 Metric Tons
 

r - ...... Millet and
Year 
r............---ghu. ... Maize Rice Total
(Paddy) 
 Foodgrain
 

------* 
1960 

1961 

1962 

1963 

1964. 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1971 

1978 

1979 

1980 

1981 

1982 


1983
 

Annual average 


1974 


833 

529 

867 

863 

946 

88o 

809 

830 

757 

913 

756 

691 

624 

660 

800 

00 

900 

Boo 

1000 

943 

654 

871 

793 


784 


65 

70 

88 

100 

107 

88 


101 

98 

91 

73 

84 

87 


44 

63 


100. 

70 

80 

50 

55 

64 

73 

70 

95 


76 


160 

145 

200 

189 

192 

162 


162 

160 

94 

119 

168 

171 


116 

1300
 
130

250 

.218 

237 

199 

251 

165 

165 

175 

129 


165 


997
 
988
 
1079
 
1080
 
1172
 
1068
 

1010
 
1027
 
906
 
1060
 
944
 
884
 

740
 

04
 
1055
 
1005
 
1127
 
973
 

1211
 
1109
 
829
 
1050
 
968
 

962
 

An)
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-----------------------------------------------------

lable 2. Cotton Production, 1960 - 83, Mali-Sud Region Only 

Year Total Output Yields Average cost Net revenues
 
('000 it) (ut/ha) per ha ('000 tiF)per ha ('000)
 

1960 9 .28 n.a. n.a. 
1961 10 .26 n.a. n.a. 
1962 I .32 n.a. n.a. 
1963 24 .32 n.a. n.a. 
1964 31 .36 n.a. n.a. 
1965 21 .36 n.a. n.a. 
1966 28 .50 n.a. n.a. 
1967 41 .53 nea. n.a. 
1968 48 .59 n.a. n.a. 
1969 54 .76 n.at n.at 
1970 57 .79 n.a. n.a. 
1971 70 .85 9.4 30 
1972 72 .82 10.1 32.7 
1973 55 .75 11.5 24.5 
1974 71 .89 n.a n.a. 
1975 105 1.15 21.2 65.7 
1976 133 1.09 18.5 63 
1977 114 1.11 30.4 70.2 
1978 133 1.12 33.3 70.2 
1979 151 1.23 34 103.7 
1980 110 .99' 41.1 72.9 
1981 98 1.15 52.6 90.4 
1982 129 1.23 n.a. n.a. 

Sources: hinistere de l'Agriculture, Rapport Annuel, Campagne Agricole, 1982 - 1983. andWorld Bank. Staff Appraisal Report, Mali-Sud Rural Development Project, 1983. 
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Table 3. 
 Summary of Cost-Benefit Indicators
 
Various Assumptions regarding Adoption of Technologies
 

for Sorghum/Millet Production
 
Two Discount Rates
 

Technology Level of 
 Benefit-Cost Net Present Worth
 
Scenario Adoption 
 Ratio of Net Benefit 

10% 12% i0$1000)12% 

BETTER-YIELDING TECHNOLOGY
 
(e.g., soil fertility improvements leading to small but gradual improvements

in yield/hectare: varietal improvement, leading to larger but on-time increase
 
in yield/hectare)
 

1% yield Operation Haute Vallee region
a
 

increase
 

annually A: 10% of land improved each 1.06 
 0.73 226 -826
 
year after project year (PY)
 
5; maximum of 40% of land
 
using new technology after
 
PY 9
 

B: 10% of land improved each 1.55 1.04 1809 
 131
 
year after PY 5; 60% of
 
land using new technology
 
after PY 11
 

15% one-time C: 10% of land planted to new 0.86 0.70 -453 
 -9w.

Yield increase variety in PY 5; 20% there

after
 

D: 10% of land planted to new 1.57 1.26 1897 257
 
variety in PY 5; 20% in PY 6;
 
30% in PY 7; 40% thereafter
 

b
 
Operation Mil-Mopti region
 

2% yield increase A: 10% of land improved each 
annually year after PY 8; maximum of 

40% of land using new 
technology after PY 11 

1.78 1 -r 2207 25. 

B: 5% of land improved each 
year after PY 8; maximum of 
25% of land using new 
technology after PY 12 

1.15 0.70 395 / 

3% yield 
increase 

C: Same as case B 1.71 1.09 1995 231 

annually 



Table (cont). Summary of Cost-Benefit Indicators
 

Benefit-Cost Net Present Worth
 
Technology Scenario Level of Adoption Ratio of Net Benefit
 

10% 12% 10% 12%
 

YIELD-MAINTAINNG TECHNOLOGY 

Avoid 0.5% annual Operation Haute Vallee 2.12 1.61 3692 1879 
decline in average c 
yields Operation Mil-Mopti n.c, n.c. 3290 1472 

Avoid 0.25Z annual Operation Haute Vallee 1.07 0.92 247 -557
 
decline in average
 
yields Operation Mil-Mopti n.c. n.c. 288 -519
 

APEA-EXPANDING TECHNOLOGY
 
(e.g., more efficient use of animal traction equipment to permit same number of
 
workers to cultivate larger area of land)
 

Operation Haute Vallee region only
 

20% increase over 1500 f.,.m households increase 1.18 0.93 604 -224
 
"base ha" per area cultivated in PY 5; 1500
 
householdd more each year do the same -

up to a maximum of 6000 households
 
in and after PY 8 (max is assumed
 
to be half of equipped farmers)
 

25% incraase over Same rate of adoption 1.47 1.16 15" 484
 
"base ha" per
 
household
 

30% increase over A: Same rate of adoption as 1.77 1.39 2556 1192
 
"base ha" per above
 
household
 

B: 	Slower rate of adoption, 1.10 0.93 604 -224
 
1000 farm households each
 
year after PY 5, up to a
 
maximum of 4000 after PY 8
 

SOURCE: Table 4, manipulated with SuperCalc
 

a. In OHV region, hectarage cultivated each year is assumed to grow at 2%-
roughly the rate of growth in the labor force.
 

b. 	In the OMM region, hectarage cultivated is not assumed to grow throughout the
 
period as it appears presently to be close to the maximum.
 

c; Not calculated.
 
d. 	"Base Ha" are average areas of sorghum/millet cultivation per household for K
 

the region as a whole. I 9Ik 
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:: 8 : "E :: D :: E :. F :: 6 :: H :: I :: K :1 L :: N :, N :: a °° P 9 8 R 11 S °: T :: U ,: V ::4. three Scenarios for Returns to FSR/E Research: 
 Various Assumptions about Possible Improvements inMillet and Sorqhus Production
 
Stream of Benefits to the Year 2004 (20 Years Post-Projeft Initiation)
 

iii.r 1985 1736 1957
'ear 
 198B W 1990
.t jear 1 4 1991 1991 1993 1994 1995 1996 1997 1998 19996 7 8 9 10 It 2000 2001 2002 2003 2004 1oral
2 1 14 15 16 17 is 19 20---------------------. 
 ............................-----------------------------------------------------------------


Data: 
- - - - - - --

ton rate 
 1.05 1.050000 1.102500 1.157625 1.21550b 1.276282 1.3.0096 1.407100 1.477455 1.551329 1.618895
Unt tactors 01 .909 .26 .751 .683 .621 .64 
 .513 .467 .424 .386 
 .35 .319 .29 .263 .239 .218 .198
.893 .97 .712 .636 .567 .18 .614 .149
.50; .452 .404 .361 .32 .287 .257 
 .229 .205 .183 .163 .146 .13
rice .116 .104kik.k .146667 .146667 .1467 .167 .146667 .146667 .146667 .146L67 .1466667 .146667 .1466667 .1466667 .1466667 .1466667 .1466667 .1466667 .1466667 .1466667 
.1466667 .1466667 .1466667) .2641059 .2647059 .2617Z59 .2647055 .2647(59 .2647059 .2647059 .2647059.264759 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 .2647059 
rizce 1SZ 


3sts in current $ 159.4 337.4 412.4 460.4 412.4 412.4 
 4.u.4 187.4 112.4 160.4
 
costs In:current $ 14.b6 251.t257 
 250.46 231.79133152.46 145.7933 !75.1267 45.79333 
 52.46 65.12667
i Nl%'
costs ($s*,) 339.96b b53.3194 729.146 761.4126 62! 346614.01266h.u794 256.5127 IEI.346248.0193 0 0 0 0 0 0 0 
 0 0 5104.22
 

:. continqencyno inflation) 
czts in current 1 C n 190 317 SK.76 428.73 428.78 508.78 128.78 128.79
 

costs incurrent $ 149.66 256.5267 250.46 231.7933 i:2.46 145.7933 175.1267 45.79333 
 52.46 65.12667 
aI C. casts ($00) 164.626 282.1794 484.506 603.6726 514.764 632.uR0n 664.2974 b10.11307 0 0 0 0 0 0 0199.364 213.2973 
 0 0 04673.768continqencyno inflation) 

NFw cv 6oss Cost,tOZ 309.0291 539.6418 547.596 520.0448 385 , 4 .3031 355.277 119.7914 76.69; 95.75962
"it Cc rass Cost,10Z 149.6450 233.002 .Sb4 412.3084 50? 3299.532.4653 34.7 46 284.8843 84.5: 82.3217 0 0 0 0 0 0 0 0 0,iOot 6ross Cost,121 303.5896 0216.968520.i55 $I.i52u 484.2584 352.3: 
 i.3044 315.839 103.6311 65.4C 79.8155 0 0 0 0 0 
 0 0 0
NPWOf Gross Cost,12 147.0110 224.8970 344.96S3 383.9358 464.e, 0 0 3056.266
0.495 300.2624 246.4524 71.--ji 68.68174 0 0 0 0 0 0 0 0 0 0 2573.425 

C-16 



1
0
. 

n
-
.
 

r"4wl 
In

 
0
2
.
 

g
 

r 
W

" 

W
W

 
it 

w
I 

0;
C

0
 

-W
i:2W

Il 
0
2
W

-O
 

-. 
C

 
-t 

.2
W

.-
2
n

 

C
~

tW
I

ew
 

-N
 

i
n
i
 

-
.
 

.0
 

u
-

a
-
i
N
P
0
1
 

a
I
2
-co

 
fl0

, 
C

N
W

-
. 

W
-

sC
C

.~zt0-
w

 
0C

'0'W
I 

C
0
.In

 
0
 

0
4
 

0
 

-
0
 

2
-..

0
 

0 

g
-

w
I2

 -
F

4
n
0
 

w
Z

 
.0

 

-
.0

 
0
2
 

*
!C

! 
i 

.
4I 

. 
.0

 
W
 

it 
' 

. 

W
I.N ~ 

-2~ 
~ 

V
 

r4
--

m
.l-W

. 
in

 
i 

..-
2
r 

C
4
.i1

i 
in

 
C

 

-9
 

rC
-4

n
 

-
, 

-
-

* 
0
 

-. 

W
 

N
 

~ 
W

u
 

1
"
W
 

*
N

.
~ 

C
 

.0
-4

.. 
.

* 

0
..5

 
W

 
F

I 
C

d
m



w
0
W

 
1
0
 

. 
W

.G
 

C
C

.0
W

-C
~

~
r 

If 
I-0

 
. 

. 
A

 
.l 

.i0. 
4
 

.0
4
 

w
 

v
;w

 
r!. 

0 
* ~ ~~

I ~ 
~ 

0
C

 ~ 
( 

~ 
~ 

0
 

~ 
*-~ 

~ 
N

2
'n

2
~ 

~ 
1

-
k

 
M

l~
0
2
*
'

I..C
w

 

IW
I 

C
g
W
C
 

n
I 

W
I rIC

' .
9
:W

IC
 

T
 

X
 

%
'-

-
C
 
t

m
 W
 

--
n
 

G
 

..
i 

-
1
4
~

-UI 
'. 

W
IC

'0
2
~

C
 

W
C

n
 

i 
--

t 
O

 
t 

-
-

. 
-

"
I-

W
! 

W
. 

in
-N

~~
C

w
i ~ 

~ 
~ 

~
~

~
'

2
-d

. 
0
iO

 
.W

 
0
0
 

Il-rd
aW

 
W

.W
 

N
O

W
I 

0
 

i~
~

n 
W

I 
C

'I 
W

 
5
 

I 
3
 

4
 

W
W

 
--. 

M
 

0
2
n

0
 

o
4
 

-i 
-C

 
0
0
.0

. 
C

-..4
 

04 
I 

rai. 
W

,0
0
' 

1
4
-W

.C
d~ 

M
.it

i 
M
 

itC
'0

2
~

1
 

-
1
4
-.~

fW
 

C
-

C
W

1
!w

-C
I 

-1
!..0

-5
n
0
 

.O
'0

2
~

1
 

C
a
n
 

0n.0 
. 

.
. 

* 
0
4
 

.1
 

C
' 

r0
 

.0
 

M
C

 A
 

A
i 

W
I0

 
W

 
!Q

 
n
.. 

-
r.2

 
C

4
W

rN
 

0
.iC

 
W

I 
fim

' 
.lW

 
it 

i 
W

 
W

 
0
 

C
i 

w
i 

.0
0
 

C
 

-
~ 

.
1
 

~ 
W

~
C

C
4
 

~ 
~ 

r 
W

 
W

~ ~ 
IC

 
~ 

N
C

4
.N

 ~ 
1
4
-. 

0
-W

I~
~

O
 

. 
.

C
 

. 
IC

.r0
. 

I,, 
Z

 
-

~ ~~ 
~ 

~ 
.~

W
 

-1
,~ 

~W
 

~ 
d
 

W~ 
'n

 
. . 

W
.W

U
, 

I 
4
1
0
 
U

ei
r-lW

 
n

.W
 

n
 

t 
.
2
 
.
 

.
 

.
-.C

 
.
 

.
O
 
.
o
o
.
.
 
.
-

I 
W

t 

.fl 
C

-W
I 

in
 

~ 
~ 

~ 
d

 .,I0
. 

. 
.

.
W

 
0
 

. 
.

. 

.2
 

W
.
~
 

~ 
2
 

0
 

C
 

1
1
 

1
0
 

n
 

N
 

W
 

N
 

N
 

2
 i 

W
 

I. 
N

 
N

 
W

 

i
n
C
.
 

-
G
i
n
 

W
I~

~
~

~
~

 
~~.W-. 

w
 

I 
I 

W
 

I
i
t
W
 

0
i
t
n
I
 

I
 

W
I-0

 
2
 
i 

. 
N

 
-

0
 

n
 

4
 

fled
~

~
~

~
~~

~
~

~
~

~
~

-. 
N

0
 

C
0
 

W
iW

-
I
W
 

.
 

'
 

I
 

0
 

i
 

i
 

r
 

.
 

%
0h 

W
 



....in Operatbon Nil--Icipti
region
 

i base ha.('000) 290.177 
;utproject no increase 290.177 2.90.177 290.177 296.177 290.177 290.177 290.177 290.177 290.77 290.277 
907 7 290.17 290.177 290.177 290.177 290.177 290.177 
 290.177 290.177 290.177
 
,o) na lp Io2401 0 0 
 0 0 0 0 (1 29.0177 58.0354 87.0531 116.0708 116.0708 116.0708 216.0708 116.P09 116.0708 116.01085125' 0 0 0 116.0708 116.0708 116.0708


14.50885 29.0177 43.52655 58.0354 12.54425 72.54425 72.54425 72.544
25 72.54425 72.54425 72.54425 72.54425 72.54425
 

bae yield(kqh-) 541 541 541 541 541 541 541 541 541 541 541 
 541 541 541 541 541 541
,roj yield inc .02 0 0 541 541 5410 0 0 0 0 
 551.82 562.8564 574.1135 585.5959 597.3077 609.2539 621.4389 
 3.8677 646.5451 659.4760 672.6635 686.1188 699.8412
 

ES5Den w'proj ($000)
i" sax ha imp IlOlyr 0 0 0 0 0 0 u 46.04916 186.0386 422.7865 759.1863
l 0 0 0 0 0 0 

58.566 1161.35 1369.370 1580.954 1796.770 2016.902 2241.436 2470.462 21N4.067ia, ha imp@511yr 
 0 23.02458 3.01929 211.3933 375.5931 599.2041
J Gr en,Case A.101 0 0 0 
726.205155.8562 98.0962 1122.981 1260.564 1400.898 1544.039 1690.042
0 0 0 
 0 21.50496 73.88036 163.156 265.7152 305.7828
- 6r ben,Case 8,101 0 0 0 0 0 0 
338.9610 360.1443 377.8480 391.698 399.3465 403.4585 1516.863 402.9061 5024.302 1.783585
0 10.75248 37.44018 81.59780 132.6576 191.1142 210.6006 22",0902 236.1550 244.8099 249.5916 252.1616 948.0396 251.8163 3074.027 1.091254
f Gr henCase A,121 0 0 0 0 0 0 0 1.0386 7.1593 
13. 373 217.8865 246.3516 266.0830 280.7208 289.3146 292.8734 294.4676 291.J3867
of C. benCase 8,121 0 0 0 286.5735 282.2230 2968.782 1.1536310 0 0 
 0 9.30192i 13.57997
68.06863 108.9432 153.9698 16S.3019 275.4505 180.8216 183.0459 184.0423 182.1167 179.1085 275.1644 1800.515 .6996572
 

-= Feneiit - Gross Costs: 
me : ,ldinccn 40, 
 -164.626 -282.179 -484.506 -603.673 -619.764 -632.031 -664.297 -5t3.582 -1-.3254 20i.4892 759.1863 95F.5666
e : vldincon 252 -164.626 -282.173 -484.506 -603.673 -81.764 -62.031 -64. 7 -581 

1161.915 1369.370 1580.954 1796.770 2016.902 2241.436 247q.462 2704.067"i"O.042 . -i . -. 
 7. 10 . 7 4...J ... .IU 160.5641400.88 2544.039 

asep, u -149.645 -233.08(
-363.864 -412.308 -5 .,73
-356.4o6 -34.78S - S3,377 

e, 20 
-5. 77 80.86282 25.7152 305.7828 336.9610 360.1443 377.8480 391.6958 399.3465 403.4585 1516.863 A02.9061 2207.334-149.645 .8-363.864 -412.308  -5-.465 -3,40.785
-274.132 -4f "2 -.
74977 132.8576 151.1142 210.6006 225.0902 236.1550 244.8099 249.5916 252.1616 948.0396
122-, -147.011 -2'.9' -344.98 -383.936 -4k -- .8163 257.05870.440 -30.282 -227.49 - 4767.45551 217.8865 246.3516 266.0830 23,1.7208 289.3146 292.8734 294.4676 291.3867 286.5735 28,.220 395.3572se 8. 122 
 -147.011 -224.87 -344.968 -383.936 -46 12L.440 -3:)0.262-237.150 
- 04 -.62115 208.9452 
153.963 166.3019 175.4505 180.8216 183.0459 184.0423 182.1167 179.1085 175.144 -772.909 
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I2:SZENARID TWO:A VIELD MAINTAINING TECHNOLO6Y 

i : .... In bPeratlon Hacte Vallee region
IVS:
 

It~~u~ia~ ~~singdecline of: 
IL . frcurrent 
 1000.493 997.9913 995.496
1V9'aJUE z;! 993.0071 990.5250l lOoolout lczs '0001pro ct = 39.57537 80,63284 123.2141
Value of benefit wi tn
proiect 

988.0487 985.5786 983.1147 980.6569 978.2052 975.7597 973.3203 970.870 968.4598 966.0386 963.6235 961.2145 958.8114 956.4144 954.0234 
167.3619 213.1200 260.5734 309.6480 7.0.5110 413.17C7 467.6768 524.0799 582.4321 642.7867 705.1983 769,7229 536.4178 905.3418 976.5550 1050.119 1126.098
 

ll!;Ifof Gr be,10. 
 3f.974| 66.61.1273
?2...7i 114.3082 132.3475 146.9408 158.8494 168.3586 175.14 
 180.5232 193.4280 185.7958 186.4081 105.4672ll tfFh of Gr ban, 
183.96M 182.3391 179.2577 175.7799 644.7733 167.7886 3546.624 1.07412Z 35.34081 64.26437 67.72S41l46rcsz ben-Gross cost 106.4422 120.8390 132.0904 139.960 145.6464lt4NHFcr 

-300.391 -572.687 -6U5.932 -594.051 -408.226 -353.479 -399.4.1 
149.1545 150.5919 150.4109 149.6851 147.1982 144.5656 140.8593 136.3361netben,10. 
 -273.055 -473.039 -455.055 -405.737 -253.5N8 -I9.36k -19i.778 48.56721 

1-2.1799 126.9522 121.8138 117.1142 2499.174 .8177 
103.9983 231.8247 219.5975 524.0799 582.4321 642.7867 705.1983 769.7229 836.4178 905.3418 976.5550 1050.119 1126.098


98.29369 84.76462 183.4280 185.7958 186.4081
lJbI:NPof net ben,121 
185.4672 183.9638 182.3391 179.2577 175.7199 644.73
-268.249 -456.431 167.7886 247.0922
Wi:
 -431.424 -377.816 -231.464 -179.214 -176.023 42.01532 83.68873 70.71039 150.4109 149.6851 147.1982 144.5656 140.8593 136..361 132.1799 126.9522 121.8138 117.1142 -557.091
 

110:.... In Operation hil-Mopti reqion
 

1.",;5ase
Ill: VIEWO assuatnq decline.m5'.yr fr current Of:
538.295 535.6035 532.9255 530.2609 527.609h 524.9715 522.3467 519.7349 517.1363 514.5506 511.9778 509.4179 506.8708 5M04.3365 501.8148 499.3057 496.8092 494.3252 491.85 489.3943
I.;Viue 
3floss ($00,)1
l4otproject 0 0
= 0
Value of benefit with project 0 0 0 

12b;&rons ben-Gross cost 

0 905.0261 1015.624 1125.669 1235.163 1344.110 1452.513 1560.373 1667.694 1774.478 1880.729 1986.448 2091.639 2196.303
"-164.626 -282.179 -484.506 -603.673 -819.764 -032.031 -664.297 294.9954 816.2598 912.3713 1235.163 1344.110 1452.513 1560.373 1667.694 1774.478 1880.729 1986.448 2091.639 2196.303
 

12;:NPW ct netben, 10' 

i.S.f-b of net ten,12t 
 -147.011 


-149.645 -233.080 -363.964 -412.308 -509.073 -356.465 -340.785 137.729 346.0942 352.1753 432.3071 428.7712 421.2286 410.3781 398.5788 386.8363 372.3843 357.5607 1284.266 327.2492 3290.372
 

-224.897 -344.968 -383.93b -464.806 
-
20. 40 -300.262 119.1781 294.6698 293.7835 354.4918 35.4363 332.6254 319.8764 305.1880 289.2400 274.5864 258.2382 242.6301 228.4156 1472.040
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.,iAiO AREA EXPANDING TECHNOLOGI
THREE: 

, .n Operation Haute Vallee Region )
 

ha sqJSl 30 3.587 3.65874 3.731915 3.806553 3.882664 31.9
603364.039545 4.120335 4.202742 4.26797 4.372533 4.459984 4.54918, 4.640167 4.7r2970 4.82730 4.924182 5.022666 5.123119 5.225582
oiect increase .3 .3 .3 .3 
 .3 .3 
 .3 .3
 ~rers 1iit)0o IoO 3000 4000 4000 4000 
 4000 400 4000 4000 4000 4000
oi addtlscialha 0 0 4000 4000 1000 4000
0 0 1164.805 2376.203 73 .590 4944.403 5043.291 5144.156 5247.040 5351.980 5459.020 5569.200 5674.564 5793.156 5909.019 6027.199 6147.743 6270.699
 

Sbend/proj W0001 0 0 0 0 ;,'1Z5~ 534.515 727.354
.3 47.-'5 
 741.017 75b.7397 771.8745 787.3120 80S.0502 81.1194 035.5018of r ben |10 0 0 652.2118 869.2561 886.6412 904.3740 922.4615 11733.53
0 lob.40S7 B47.1492 274.3624 339.6746 314.5663 292.1015 270.1561 251.152 5 M'.88b; 115.4261
0 

199.6849 185.;822 172.1127 159.5954 555.2856 137.4468 3903.794 1.10313bof Sr ten 12: 0 0 0 
 0 97.15580 177.2245 241.7384 293.8513 261.8265 243.6702 221.5280 202.33192
183.900 
 167.9195 152.8B8 138.9105 126.9114 115.2634 104.9074 95.93599 2831.979 .9266142
 
*sben-Gross cost 


0
-33.966 -653.319 -7n,.146 -761.413 -449.M5 -264.457 -104.2,0 470.8419 560.5557 508.6604 771.8745 787.3120 803.0592 819.1194 835.5018 852.2118 869.2561 686.6412 904.3740 922.4615 6679.312
of net ben. 10 --309.029 -539.642 -547.589 -520.045 -2-79.447
-14.154 -64.2653 219.0832 237.6756 196.3429 270.1561 251.1525 232.58 215.4284 199.6849
of net 6 . 121 185.7822 172.1127 159.5954 555.2856 137.4468 604.2624
-303.590 -520.696 -519.152 -484.258 -255.147 -134.08(. -74.2454 190.2201 202.3606 163.7886 221.5280 202.3392 163.9003 167.9195 152.8968 438.9105 126.9114 115.2634 104.9074 95.,599 -24.286
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ANNEX D
 

FINANCIAL ANALYSIS
 

Overv;i.e~w
 

The overall cost of the FSR/E project described here, including a
 
ten percent contingency allowance and assuming five percent
 
annual inilation (from a 1984 base), is estimated to be $20.4, of
 
which AID will contribute $19. 1 million. million. AID will.
 
contribute about 75 percent of the anticipated r-ecurrent costs
 
and almost 100 percent of the infrastructure, technical
 
assistance, and training costs of the project. The Government of
 
Mali wi. 1 provide 25 percent of recurrent expenditures to be 
incurred under this project. An additional, but unquantified,
 
contribution to the project's implementation will be made by the
 
GRM in the form of already established public agricultural
 
research in.fras:ructure which will be used by DRSPR. Personnel.
 
employed in other IER D:ivisions and research orgjanizations will.
 
also work in project activities on a collaborative basis; their
 
salaries have not been attributed to project costs.
 

Further unquantified contributions to project activities will be
 
made by the regional development' organizations which will
 
collaborate with project-supported researchers and by the farmers
 
who will participate in village-level research activities.
 

Tables I and 2 present the detailed breakdowns of the capital 
(inf:rastru-cture, technical assistance, training) and recurrent 
budgets. Summaries of lhese budgets are provided in Tabl.es 3 and 
4. Tab]e 5 is a consolidated budget for the project as a whole, 
organized by prolect c:omponent. Detai.ls on all items of capital. 
and recurrent expenditures are specified for each of the 
components: expansion of of farming systems research/extension; 
improved coordination and linkages; and training. 

The proposed funding levels ref:lect detailed consideration of
 

three principal issuey: 

1. future recurrent financing capability of the GRM; 

2. appropriateness of the level of expenditures compared to 
similar iER research activities; and 

3. appropriateness of the levels of expenditure compared to
 
results expected.
 

Overal l, the project level of project funding is about 18 percent 
higher than anticipated in the PID. For comparison purposes, all 
costs in the summ..ry table below are given in current dollars, 
and are classified according to the budget categories used in the
 
F'P. 

D- I 
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Comparison of PI) and PP Budget Proposals, by Budget Category 

(in $'000 1983/84 dollars) 

PID level PP level
 

C.apital B.udget:
 
Technical assistance 5800 
 6040 
Training 1575 1836 
Commodities 
 750 
 1433 
Construction 
 1310 1039 

Recurrent Bldget:
 
Salaries, allowances 1074 

Vehicle POL, maintenance 459 

1793
 
323
 

Office Supplies 
 -
 210 
Rents, utilities, building
 
maintenance 
 162 
 248
 

Expendable research supplies
 

63 
 592
Cooperative research 
 600 
 612
 
Publication expenses 
 250 
 155

Evaluations 50(A) 480 

Total 
 12543 
 14761
 

T!hE aRpi.tr,.l t.dget.: Infrastructure. Technjical Assistance ,j E~ai.nri.ngq...............
............ ... ...
 

Nearly 60 percent of the capital, budget v'de 35Ipv-,ilJ p'rsnri..
years of long--term full-time technical assistance resident j

Hal i 
 and some 60 months of short-term, part-time profcsi ior..t
i nput both in the U.S. and Mali. Just over 
16 perced:,i Uri

capital budget will provide long-term tra.ininq opporti ii . t.

19 Mal ians 
 and 32 short courses or, observation/.
opportunities as well as substantial numbers, of .i I G: I
 
workshops, seminars, 
 etc. Vehicles, at jus[, un

the capital budget, will give the research ;, .
 ,,:t .
for vi l age-level work; abou- 1.3 r,,r'cen! 14, MI,if!' W
supply cffice space and equipment and tat on--based 1I1c...,i'
DRSPR and DRA. The remaining funds (six percent) ,i .

for the acquisition of research equipment, principall . ., 1.: 
puters for data management and analysis. 

The i.nfastruct..re investments to be underwriLten by tl : c, ..will be one of three types: bui l.dings, equipment, or v.i. :-.,.
general., the level of infrastructure investment propc.-,,:! tr
,.*. 
seem to represent a major increase for IER, which arcr'-dirg t,their 1.983 budget, spends about $. ('0,000 annually on t,,i Id in -.and equipment for DRSPR in its CMDT ;:irea research. TI /eri:(c.
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annual expenditure on such fixed investments under this project 
will be $247,000 in cur'rent dollars (without allowing for 
inflation or contingencies). This amount, however, will 
establish a new headquarters and two new fie].d units for DRSPR as 
well as an expansion of an exi sting regional sub-station, the 
Kopor PAR. The average infrastructure cost per DRSPR program of 
field research is thus projected to remain roughly at the 198-5 
level. The deve].opment of the cost estimates was as follows: 

Buildings: All buildings have been costed at current standard 
GRM rates for loca.l construction. The designs wi.1. be controlled 
by the GPM as the new bui ldings will be placed in close proximity 
to others already on the stations. [he standard of construction 
will be established in consultation with the Mission engineer and 
will be monitored continuously by the Mission engineering office 
with the assistance of: an independent construction coordinator 
and A & E supervisor who be employed by AID for this purpose. 
These locally-hired technical assistance costs have been included 
in the Construction budget in Table 1. 

It should be noted that the WRM has agreed to finance the costs 
of two senior professional houses at Sotuba. It is the GRM 
policy to house as many researchers as possible on-station. In 
order to keep AID's costs down in this regard, the GRM agreed to 
provide enough additional financing to enable all six senior and 
middle-level Malian professionals who will work in the DRSPR 
headquarters and in the OHV field unit to live on-station. 

Equipment: The equipment which will be pur-chased unaer this 
project will be of two types: specialized research equipment and 
general office furnishings. In addition, project funds will be 
used to constitute a DRSPR library (which it does not now have) 
and to add to the general IER collection those materials relevant 
to research conducted urder the project. The field equipment 
category wilJ1 inc[ude both measuring equipment (scales, halances, 
tapes, area measurement devices) and agr i cul tur al equipment 
(carts, e'.periment a I cul. tivation and threshing equipment) which 

wi ll be needed I or the research progr am. Mi crocr:omputers 
peripherals, and software will be acquired for DRSIPR office use, 
both at headquarters and in the regional field offices. The 
speci.fic hardware and so.f tware requirements will be determined in 
the fi rst year of the project by a short-term data 
processi ng/stat :i.sti. ci an consul tant who wi 1 take into 
considerat.ion the issues and project data requirements laid out 
in Anrex A.. At a present cost of roughl y $10 000 per 
micro comp u er set-tp (based on recent Mission acquisitions), it 
has been estimated that three systems will be initi ally acquired 
and i,, ] be supplemented or replaced with sl:ightlI y powerfulnore 
systems durirng the course of the pro.iect:.. None of these systems 
were included in the PID, which accounts for the significant 
differen(ce in this category. 
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Veh i cl es: Vehi cles purchased with project funds Will be a mi. offour-wheel 
 drives (probably "loyota Land-4.Cruisers, see wa.ivers),ordinary cars (e.g. Peugeot 504i .0, pi cI.:-up trucks (either r .vta
or Peugeot) motorcycles and mobylettes. All of these v. .iclescan be purchased and serviced locally and are compatible with thepresent vehicle fleet o+ DRSPR. All haiive prr er records of cost-effective operation in Mali. E~ch vehicle will be replaced every

fourth year.
 

The costs of technical assi starce have been estimated at astr'aight 115C ,CK00 per year. This is the present Mission planningfigure for relocating a professional from a U.S. residence to oneir Mal i and supporting this person and dependents underinst tutional contract anfor a term of at least two years. Thedetermination of the number and the qualifications of technicalassistance personnel was made on the basis of considerations ofIER staff capabilities, the project's objectives,, and Missionmanagement requirements rather than on strictly f inancialconsideratio n s. This ana] ysis is presented in the TechnicalAriaI. ysi s, Anne: .. The number of person-years of teclhnic-a.assistance has been increased -From the P11) level of 28 years tnto total of 35 person-years. The increase is largely due toaddi ti on o: a full--time financ.ial manager-
the 

for six persurn.-..yearsand due to a more detailed assessment of the potential Mali an
staf fing situation. 

The long--term training co.ts have been estimated to be $1,700 permonth, with an 1. S. program lasting on average 30 months an. J.Ph.D. program 42 months. Each of these courses of study
expected to be prec-eded by a ten-month r'er-iod 
 of Engl .1training., this training will be conducted r. ,ally in Ma.li,
a cost of $50u 
 per month. ShorL courses are bu.geted a' *I.l ),each, which is about what recent trainees at ICRISAT ,'lnd IIhave required. Observation/study tours, b-oth in thr. I.... . .other '. ri.can countries, are estimated to)Cost aho,,- V /,phAgqain, this level is consistert with current air far.
diem rates in Afri ca. 
"I
 

It will allow for trips of up I
weeks. If shorter trips are taken, then * t,,,.

opportuni. ties 
 o.Ff:ered wi 1. be inc.reased. 

-he Recurrent I..i.d t 

RecLurrert experditu-res will account for apprr.uxiratel y ...... :
of total. FSR/E project co st s. Forty percent of .r,eixpenses wi 1 I be all ocated 4or salaries and a. I n:wances ,, Iand travel ) , nearly 14 percent for collaborative re,-: ,i,.-h i r;'student research interns, 19 perc:ent for expendable r-,..ar h ,office st..tpplies, 10 percent -for evaluations, aliiost 6 p(..r K,,! f
rental ,.f temporary office space and long-term ma.nten.,ut i Iit i es for the newly--constructed buildings, and 3. p., (A:r-.
for publications. 
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The Government of Mali and AID will share responsibility for 

recurrert project expenses, with AID pick.ing up all of the 

expenses of project evaluation and collaborative r-esearclh (which 

is, by de+inition, "additional" to the present program of commo

dity research) and wi.thl the GRM assuming greater responsibility 

With rega'rd to salaries in all years and normal operatingj expen

ses in the last three years of the project. Hvral.l, AI) will be 

responsible for about 90 percent of recurrent expenses in the 
first seven years o: the project. After this, the RM share will 

rise to about 27 percertI: and AID's will fa].l to 73:; percent. 

Project operating expenses will rise gradually t.hroughout the 

life of the project, starting at about $275,00) per year- (current 

dollars) and leve]liing out at appro:.imately $450,000 per year 

when activities in both exparsion zones are fully underway. In 

1983, DRSPR reported annlal budgeted expend i tures of 

approximat.ely $250.,00o on personnel and operating costs, of which 

77 percent was covered by external Financing. This level 04: 

recurrent expenditure is expected: to be required to sustain the 

DRSPR/Si Lasso ef Fort. It i s al.so anti (i pated that Dutch 

assi stance will be ext i.lnded at approx i matel y the current .eve.s; 

there are some irndic:ati ons, however, that the Canadian assistance 

may be termi nated irn two or thr-ee years. For this reason, the 

FSR/E operating budget ri udes an allocation of *50 , ))0 per year 

beginning in year- 3 of this project to permit the present level 

of activity to be maintained by the Sikasso field unit. 

The 1eve] of recurrent expenditure for DRSPR as a whole, 

therefore, wi].. be roughly doubled].e in the short term (as the new 

OHV area fiSel.d uni t" iS added) arid increased by about 6 0 percent 

more as the third zone activity is undertaken. AID)'s assistance 

wi .l be initia].ly slightly more than proportional (when compared 

to the )rsent sharing oF recurrent expenditures by the GRM and 

donors) but will decline to a relatively lower level in year 7 of 

the projec:t life. 

&Da.
C~oot AQW: i.o 

F'rocedures for" estimating recurrent expenses involve a 

combination of experience and guesswork. Assumptions and methods 

of calculation for each budgetary category are considered 

separately below.
 

Salaries and Allowances: Scales .for salaries, incentives, and 

travel used are included in Table 2. .hese are the scales 

currently being applied by the GRM, according to the policies 

.aid out in Decree No. 151 of- Augi st J975 and standard agreements 

made w3i. t donors assoc i ated wi th 1nternat i onal l.y-:financed 

projects (see anneed doc:uments). The Stand-Ey agreement with 

the IMF has en.f rced a wage freeze which is expected to be 

retained for -he near Cfuture, although ontinued mar::et price 
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liberalization 
may contribute 
to a push for increased 
wees
somewhere down the road. 
 It is unlikely, however, that rminalwage increases exceeding the project five percent an-u.al
irf lation rate will 
be granted, 
 so the overall estimation 
 the

budget should not be affected.
 

.,,--iD/Nali has 
 recently 
 given considerable attention 
to the
matching of 
incentive payments with performance standards in 
its
implementation 
of the Livestock II project. Such performance
standards will 
 also be formulated by FSR/E project 
 staff and
DRSPR management as this project 
 moves into implementation
 

Vehicles 
 .. POL and Maintenance: Cost estimates 
for
category were based upon the following set of assumptions: 
this
 

-- Four wheel 
 drive vehicles are expected to be 
used for
30,)0 km per year-, use 20 liters of gasoline per 100 km at
cost of 520 MF per liter. 
a 

-_-Two wheel drive vehic.es 
(pick ups and sedans) were
assumed 
to also cover -0,-000 km a year, using only 11 ]i.tors ogas per I100 km, again at a cost of 52 " F per liter. 

-- MotorcycJ.es 
are expected to used for 
1(,000 km of travel,

with one liter of gas per 25 km.
 

-- Mobylettes will 
cover 
6, 000 km per year and use one lite,

of gas per 35 km.
 

A flat rate of $8,000 per year 
has been .llow r, for repairs anr
maintenance after year 
I (when only $5,000 is allowed). Eacovehicle 
 is scheduled 
to be replaced 
(from the capital budget
 
every fourth year.
 

Office Supplies: 
 Field units have been allotted $l0),O00')annuall.
for office supplies (paper, stencils, etc.) 
and t. 
 quarter,
$5,000. Fublication expenses are 
separately ,
 

Rents, Uti].ities, 
 and Building Maintenance: 
 These ,,,;. h..,
been estimated 
 on the basis of present U(-AID 
 expe, i,,,
Bamako. Region V 
costs are higher than Bamako as it 
i, Ithat el ect.ri city cnst s (usi ng an indi vi dual qenerator ) ansh.pping cost.s f or maint.enance mater.i als wi].l be higher.
 

E;x pendable Research Supplies: This cat.:egory will 
cover tl. COS!
of inputs used in on-farm trials --. seeds, fe,-i l zer:vet er i narry med i c::i e'tc:. --
 in alla reas. The amo.1. or- t i.CM)l zone, i s hi gher as thi.s funding wil . al socover srna . W:1.
iters i ru.
mided in off i ce surpplTies f'or t.he othe.:,r f iel d i.. . 
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Cooperative 
 Research and Studies: 
 The budgeted levels here are
fairly arbitrary 
but should be adequate tQ permit 
substantial
 
programs of research 
to be mounted in each zone. Specific items
to 
 be covered will, be specialized equipment or 
inputs used for
the trials, travel, and 
labor for these studies.
 

Evaluat i.ons: Programmed For years 4, 
 2, and 10, the evaluation
budgets will 
permit up to ten person-months per 
evaluation. 
 This
is roughly in 
line with USAII)/Mali s experi ence for other major
 
eva I at i ons. 

Some F'olicv Consider-atDons
 

Many of the judgements made above and in 
the economic analysis
with regard to the reasonability of 
 the proposed levels of
project, firancing assume that 
the GRM will hold steady on the
policy reforms it has already init iated. 
 Specifically, it is 
assumed that the (i:l'l will continue to:
 

1. maintain national budgetary control;
 

2. reduce public employment and 
increase its effectiveness;
 
and
 

3. 
 liberalize foodgrain markets, recognizing the importance
of producer price incentives to long-term food
increases in 

suppl y.
 

The implications of 
these policy reforms for the FSR/E project
are several. First, IER 
 now receives 
more than half 
 oF its
budget from external 
aid, a very small amount .from internal cash
generations (selli. oin
of seeds and produce from demonstrationplots, and the 
 ba]ance from the national budget. While the
national budget coniribution 
to IlER has grown from year to year-,
mLi of the incre:.-,ase 
has gre t.o- personnel. costs for a growingsl.aHFf 11114, as a gover-nlmen t agency, has been under an obligation
tc r .c l. a re ot
I sh ur" en t 'the r: year s nr-aduat-es. Theconsequences of his. akcofS f . ex i hi 1 i ty in allocating itsbudge.:tary resourc:es 
 i s apparent in exami nati.on of past year' sbudget reu..iest s and receipts. In 1979, 4:or- eamp e
requested a budget of 
IER 

1.4 bi].. ion MF i,mil1ion of whiclh wereto be used for personnel costs, 53 2 milion, for operating costs,and ;+9 f:nr i.nvestme,,nts. The ].eve]. of fun.di ng approved was 903million MF, 
 with near.y a.. the 
cuts taken from the operatingCost: requnest and l.f n vi,. st mernt. budget r-equvstl:. AciuI..a .. 'oc i p'tsIb-y IEl- in J929 were 145 mil lion NIF, witlh stl.l. f urth.eIr r cut:s beirgmade J Ithe non--pt',r:runn'l.' ,.. cat egor :ies. fri the endrl 518 ]. imi i. on
 
(I::, the requested- 5.7u ) went
-t 

mi i u n (ou1 to pay salaries; less than].
ut of 5I:69 m .I.i on I equest ed ) were 7C)

r-el eased forresearch i 'vestments
and only I. mill ion (out of the 532

requested) were 
left for o[)erating costs.
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This situation is probably not 
",ntypical for 
more recent yeF s.
National 
 budget constraints 
ensure that requests will
fulil.y met; r.ot bethe IER staff already an 
board will , ensure that -nly
e'tra aJ.locations will be available for increasing op: ... l:ingcosts 
 and impr ovi ng the Iesearch :i.nFf rastruct:L.ure. However, byreduci.ing 
 the number of qraduats:.. which must t hired each year,
the demancs on 
the additi onal budget reso.rL,,.u, will 
be gradually
reduced and 
 IIEF's over-all capaci ty to rely 
 less on externalf:i r nc-es for oprat inq ari i nvestmert costs may increase. Untilthat time, the GRM could only expand its operating cost contributions for one project (such as 
the FSR/E project) at the expense
of its contribut ions to others.
 

At the presenI: t i me, with no 
 overall increase 
 in nat i onalbudgetary re.sources, therefore, 
it is the Mission's judgement
that IER cannot commit 
it.self to fi.nancing non-salary 
recurrent
e>pendi tures 
 or to the payment 
 oF sal ari es for additionalemployees. It 
 is only over the Ilong-term, as the nationa.l finan-cial situation improves, and
toryrously as the policy on restricting mandaimplemented, that IER's abi-
Ji ti es wil. increa.se r thi s regard. One of

J .in the fac:,tors, ofc-ourse, wh :i:.h is expec' I t o inprove the nat.ona] income is the
increased agricu:tura.l prod:tion arisinq in response to .mproved
prodLicer pr o:ec. :in c::entIi ve s. As i s disc u ssedI'rnject FPaper *for 

at some ] enqti i. i th.the Cereals Marketing fest:.ructuring sec!: o0,2016) project, 
 it is ULSAII)/Mali's 
view that suc-h price incn ive._
are critically 
 important- to stimulating lonq-term 
agricultural
 
growth.
 

It is the premis-. of this project that new techno~logies fat

production are also needed 
to stimulate agricultural growth. ,Hthe economic aralysi s po:i.nts out, there is , " to be!lieve th",i
even modest 
 rates of adoption of technoicioql :w. developed ar,
adapted to farmers condti ons through this 
project's activi-!.
will generate a stream of benefits adequate to cover the additic,
nal research costs to the URM which this project will 
incr, 
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TABLE 1. CAPITAL COSTS: TECHNICAL ASSISTANCE, TRAINING, CO"NETRUCTION, AND COMMODITIES (IN $'000i ANNEX D 

;?ASE ONE PHASE TWO PHASE THREE 
FY 85 FY 86 FY 87 FY 88 FY 89 FY 90 FY 91 FY 92 FY 93 FY 94 TO". 

-- ------------------ ------------------------------------------
--- - -----------------------

TECHNICAL ASSISTANCE: 
Resear:r manager 

Financial manager 
Data crzcessing/statistician 
Agrona-mst, Region II,OHY 
Agricu :ural economist, Region II,OHY 
Agronom:st, Region V 
AgricuL:ural economist, Region V 
Financial systems set-up 
Unallocated short-term assistance 

0 

0 
0 
0 

0 
0 
0 

165 
90 

150 

150 
150 

112.5 

112.5 
0 
0 

85 
90 

150 

150 
150 
150 

150 
0 
0 
0 

90 

150 

150 
150 
150 

150 
0 
0 
0 
90 

150 

150 
0 

i50 

150 
150 
150 
0 

80 

150 

150 
0 

!50 

150 
!50 
150 
0 

50 

150 

150 

0 
150 

150 
150 
150 
0 

20 

0 

0 

0 
37.5 

37.5 
150 
150 
0 

10 

0 

0 

0 
0 

0 
0 
0 
0 

10 

0 

0 

0 
0 

0 
0 
0 
0 

10 

6040.0 
900.0 
9K. 

450. 
90.. 

900.0 
600.0( 
60.04 
250,0' 
540.0 

@$15.C0/tmonth 

TRAININE: 
1836.4 

asters i'egrees (30 mos. f S1700/mo.)
DRSPR- 7 

DRA-2 
IPR -, 
CAA - Z 

PhD's t47 mos. @ $1700/Io.):
DRSPF - 3 
DRA -2 

IPR-1 

10.2 

10.2 
10.2 
10.2 

0 

0 

0 

30.6 

20.4 
20.4 
30.6 

0 
10.2 

0 

61.2 

30.6 
20.4 

51 

0 
20.4 

10.2 

81.6 

20.4 

0 
40.8 

10.2 
30.6 

20.4 

91.8 

20.4 
0 

20.4 

40.8 
40.8 

20.4 

61.2 

0 
0 
0 

61.2 
20.4 
20.4 

20.4 

0 
0 
0 

61.2 
20.4 

0 

0 

0 
0 
0 

40.8 

0 
0 

0 

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 

0 
0 

357.0( 

102.0( 
51.0( 

153.0, 

214.2t 

142.80 

71.40 
Short-term: 
Courses, e.g., six-month @ $10,000 
Language training, @$5,000 
Observation tours @$7,500 
in-country workshops, seminars, etc. 

20 

20 

15 

20 

20 

15 

15 

30 

20 

25 

15 

20 

2v 

20 
15 

20 

20 

15 
15 

20 

20 

0 
15 

20 

20 

0 
15 

20 

20 

0 
15 

20 

0 

0 
0 

20 

0 

0 
0 

20 

160.OC 

95.0 
120.00 

210.0, 

Participant training coordination 0 20 20 20 20 20 20 20 20 0 160.00 



TABLE 1. CAPITAL COSTS: TECHNICAL ASSISTANCE, TRAINING, CONSTRUCTION, AND COMMODITIES (IN $'000) 
ANNEX D 

PHASE ONE 

FY 85 FY 86 FY 87 
PHASE TWO 

FY 88 FY 89 FY 90 FY 91 
PHASE THREE

FY92 FY93 FY94 TOTAL 
------- -- - -- ------------------------------------------------------

-

--- --- -----

- -----------
-- --- --- --- -- ------ -- - --

Y 2 
--------

9 F-9-TTA 

COMMODITIES: 
Vehicles:DRSPRiHQ: 4 OD(2) 

passenger car 
pick u 
mobylette 

DRSPR/OHV: 4 WOD(2) 
pick up (1) 
motor:'cles (2) 
mobylettes () 

ORSPR/Region V: 4 WD (2) 
pick up (2) 
motorcvcies (21 
*obyectes (8) 

DRA/SRCVO: 4 jD (1) 

30 

15 
12 
12 

30 

12 
2 
4 
0 
0 
0 
0 

15 

0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

30 

10 
15 

12 
30 
12 
2 
4 

0 
0 
0 
0. 

15 

0 

0 
0 

0 
0 
0 
0 
0 

30 
24 
2 
4 
0 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

3 

10 
i 

1 
30 
12 
2
4 

0 
0 
0 
0 

15 

0 

0 
0 

0 
0 
0 
0 
0 

30 
24 
2 
4 
0 

0 

0 
0 

0 
0 
0 
0
0 

0 
0 
0 
0 
0 

30 

1 
15 

1 
30 
12 
24 

0 
0 
0 
0

15 

1415.00 

120.00 
4.00 

48.00 
120.00 
48.00 

8.0016.00 

60.00 
48.00 
4.00 
8.00

60.00 

Computers 
Computer software, upgrading 
Field Equipment 

DRSPRiHQ and OHY 
DRSPR/Region V 

Reference Books/Journals 

30 
3 

25 

30 
0 

40 

0 
3 
0 

0 
0 

2 

0 
3 
0 

0 
0 

10 

20 
3 
25 

30 
0 

2 

20 
3 

25 

0 
20 

20 

0 
3 
0 

0 
0 

2 

0 
3 

25 

30 
0 

10 

0 
3 

50 

0 
20 

2 

20 
3 

0 

0 
0 

10 

0 
3 

25 

0 
0 

2 

90.00 
30.00 

175.00 

90.00 
40.00 

100.00 
DRSFP!FQ; 

Koporo0Fipch ::
Fifth R 

: t'0 

G- Offices 

oenergtors
Ser:--. 0 

30 

00 
0 

0 

30 

2620 
0 

0 

020 
25 
50 

0 
00 
0 

25 

0 
060.0 
0 
0 

26.00 
25.00 
25.06 

40 -0 0 0 75.'' 
60.O 



TABLE 1. CAPITAL COSTS: TECHNICAL ASSISTANCE, TRAINING, CONSTRUCTION, AND COMMODITIES (IN $1000) ANNEX D 

--- - --- ---- - - ----- -------- -----

PHASE ONE 
FY 85 FY 86 

-------------------

FY 67 
- --- -

PHASE TWO 
FY 88 FY 89 

-------------

FY 90 
--------

FY 91 
-

PHASE THREE 
FY 92 FY 93 

- - - -

FY 94 TOTAL 

CONSTRUCTION: 
DRSPR H9 and OHV Office 

Office, 350 @2 0S290 
Professional housing, 2 x 110 @2 0 $290 

Professional housing, 2 x 110 s2 @ $290 
Staff housing, 2 x 9 m2 i $290 

(AID) 
(GRM)#4 

20 
20 
20 
1o 

40 
23.8 
23.8 

20 

42 
20 
20 

16.4 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

1056.50 

102.00' 
63.K 
63.8K 
46.4) 

koooro Station Development: 

Office addition, 50 &2@ S10 
Prcfessionai Housing, 2 xii m2 @ 360 
Staff Housing, 3 x 80 a2 $290 
Guest house, 110 m2 @ 360 

8 
10 
10 
0 

10 
30 
30 
15 

0 
30 
20 
15 

0 
9 
10 
10 

*0 
0 
0 
0 

0 
0 
0 
0 

18.00 
79.0% 
70.C 
40.00 

DRSPR, Region V: 
Office construction, 250 . i $360 
Professional Housing, 4 x 102 @$360 
Staff housing, ox 8Om2 @$0 
Guest house, 110e2 $360 
Garages 50 22 @$310 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

30 
50 
50 
20 
0 

42 
80 
70 
20 
1o 

0 
30 
20 
0 
10 

0 
0 
0 
0 
0 

72.00 
160.00 
140.00 
40.00 
20.00 

Construction coordinator 
A&E Services, Supervision .1 

10 
9.8 

10 
19.26 

10 
31.34 

10 
25.1 

10 
6 

0 
0 

50.00 
91.50 

Sub-Total 
Contingency .10 

737.60 
73.76 

1319.06 
131.91 

1617.54 
16i.75 

1741.10 
174.11 

1553.60 
155.36 

1193.20 
119.32 

1286.00 
128.60 

635.80 
63.58 

83.00 
8.30 

181.00 
18.10 

10347.90 
1034.79 

I1.ation 105 40.57 148.72 280.46 412.74 472.15 446.38 575.88 333T.92 50.34 125.21 2886.39 

EDTAL 851.93 1599.69 2059.76 2327.95 2181.11 1758.90 1990.48 1033.30 141.64 324.31 14269.08 

under -- ---- ---- ---- --- --wn-reso----------------e-- -l------- - --- - - ------------- 

*4The Govermuent of Mali will provide financina for this investpent from its own resources. All others will be financed under the project by AID. 



ABLE 2. RECURRENT EXFENSES BUDGET
 

.......................... 
RSfe ala ff 

--

Per Person................. 
Monthly rates in$ Annual 

salary incentive travel 

------

ANNUAL COSTS INDOLLARS FOR ANNUAL COSTS INDOLLARS FOR
Years 1 through 7 (1985-1991) Years 8 through 10 (1992-1994)GRM AID GRM AID 

A--------------------------------

ANNEX D 

RECURRENT PROJECT LOSTS ($00 
Total Total 

Grand 
RM AID Total 

Professional Staff
Director 
Assistant Director 
Statistician 

Support StaffAccountants (21 
Data specialist 
Secretary/typist (2) 
Amn. Asst. 
Procurement Asst. 
Warehouseman 
Erivers (3) 
Messenger 
Guards (2) 

450 
350 
350 

250 
250 
150 
500 
300 
150 
100 
50 
50 

125 
150 
120 

30 
100 
30 
40 
40 
30 
:0 
T0 
30 

1120 
1120 
0 

0 
0 
0 
0 
0 
0 

560 
0 

0 

57600 

5400 
4200 
4200 

3000 
0 

1800 
0 
0 
0 

1200 
0 

600 

76280 

2620 
2920 
1440 

3720 
4200 
2520 
t480 
4080 
2160 
5160 
960 

134280 

5400 
4200 
4200 

5100 
2100 
3060 
4200 
2520 
1260 
2880 
420 

1020 

75380 

2620 
2920 
1440 

1620 
2100 
1260 
2280 
1560 
900 

3480 
540 

534900 

928.44 

54.00 
42.00 
42.00 

36.30 
6.30 

21.78 
12.60 
7.56 
3.78 

17.04 
1.26 

7.26 

865.04 

26.20 
29.20 
14.40 

30.90 
35.70 
21.42 
52.20 
33.24 
17.82 
46.56 
8.34 

11.94 

1793.48 

B0.20 
71.20 
56.40 

67.20 
42.00 
43.20 
64.80 
40.80 
21.60 
63.60 
9.60 

19.20 
DRSPRi/HV Office 

ProfessionalAgronomistStaff 

Economist 
Livestock specialist 
Sociologist 
Research Assistants (2) 
Moniteurs (8) 

Support14400Data specialist 
Accountant 

MS-ce. 
r, 

Guard 

350 130 
350 !Z 
350 
350 I 

250 10 
150 7 

250 100 
750 30 

n~r503( 
>u 

" -

900 
900 
900 
900 

900 
0 

0 
0 

00 
540 
0 

4200 
4200 
4200 
4200 

6000 
14400 

0 
0 

00 
0 
vU 

2460 
2460 
2460 
2460 

4200 

4200 
3"e0 

2160r60 
Z00 

4200 
4200 
4200 
4200 

600042200 
4201.00 

2100 
2100 

1260420 
2520 
420 

2460 
2460 
2460 
2460 

6720 

2100 
1260 

900540 
3780 
540 

42.00 24.60 
42.00 24.60 
42.00 24.6042.00 24.60 

42.00 
6200 

144.00 67.20 

6.30 35.70 
6.30 27.30 

3.78 17.821.76 8.34 
.56 55.44 
26 8.34 

66.6C 
66.60 
66.6066.60 

02.0 
120 
211.20 

42.00 
S3.60 

21.609.60 

63.00 
9.60 



------ ----- -- --- --------------- --- -- ---- -- -- ------- - - ---------------- -- - - ----- --- -- ---- - --- ---- ---------

TAbLE 2. RECURRENT EXPENSES BUDGET
 

Per Person ................. 

Monthly rates in$ Annual 


salary incentive travel 


DRSPR/Region V 0fice: 

Professional Staff
 

Agronomist 350 80 900 

Economist 350 80 900 

Livestock specialist 350 80 900 


Sociologist 350 s0 900 

Research Assistants (2i 250 60 900 

Moniteurs (8) 150 40 0 


Support Start
 
Accountants (2) 250 0 0 

Data specialists (2) 250 60 0 

Typist 150 0 0 

Messenger 50 0 0 

Drivers (3) 100 0 540 

Guards (2) 50 0 0 

Warehouseman 150 0 0 


ANNUAL C6STS INDOLLARS FOR 

Years I through 7 (1985-1991) 


GRM AID 


(Yrs. 5- 7)
 

4200 1860 

4200 1860 

4200 1860 

4200 1860 

6000 3240 


14400 3840 


3000 3000 

0 7440 

0 1800 

0 000 

0 5220 


600 600 

0 1800 


ANNUAL COSTS iNDOLLARS FOR 

Years B through 10 (1992-1994) 


6RM AID 


4200 1860 

4200 1860 

4200 1860 

4200 1860 

6000 3240 

14400 3840 


4200 1800 

420U 3240 

1260 540 

420 180 


2520 2700 

840 360 

1260 540 


ANNEX D
 

iCWRRENT PROOECT COSTF
 
Total Total L
 

SRM AID
 

25.20 11.16
 
25.20 11.16
 
25.20 11.16
 
25.20 11.16
 
36.00 19.44
 
86.40 23.04 1(
 

21.60 14.40
 
12.60 32.04
 
3.78 7.02
 
1.26 2.34
 
7.56 23.76
 
4.32 2.88
 
3.78 7.02
 



RECURRENT EXPENSES BUDGET
 

ANNEX D
 

Per Person................. ANNUAL COSTS INDOLLARS FOR ANNUAL COSTS INDOLLARS FOR RECURRENT PROJECT COSTS (C
 
Monthly rates in $ Annual Years Ithrough 7 (1985-1991) aears 8 through 10 (1992-1994) Total Total Grano
 

salary incentive travel GRM AID GR AID SRM AID Total
 

(inthousands of U.S. dollars)
 
POL, MAINTENANCE
 

0 8.4 9.4(a) 2.82 6.58 8.46 85.54 94.00
 
nrOHV 0 13.5 14.5(a) 4.35 10.15 13.05 130.95 144.00
 
.2:-: 0 13.5 14.5(b) 4.35 10.15 !3.05 130.95 144.00
z 

;:E :IUPPLIES
 
LS:HQ 0 5 1.5 3.5 4.50 45.50 50.00
 
* 0 10 3 7 9.00 I.00 100.00
 

- 0 10(d) 3 7 9.CO 51.00 60.00
 

:TILITIES, BUILDING MAINTENANCE 
uiD and OHV Rents 0 9.6(c) 0 0 .00 28.80 28.80 

:;'H2 and OHY Maintenance, Utilities 0 12 3.6 8.4 !A." ^ 09.20 120.0( 
:a V 0 16.5(d) 4.95 11.55 14.85 84.15 99.0( 

::E ;BLE RESEARCH SUPPLIES 
, 0 12 3.6 8.4 10.80 109.20 120.00 

pc:: V 0 12(d) 3.6 8.4 !0.80 61.20 72.00 

..
FZ;TIVE RESEARCH, STUDIES
 
0:- [RA 0 30 0 30 .00 300.00 300.00
 

DMA, PIRT, INRZFH 0 30 0 30 .00 300.00 300.00
 
W:t IPR 0 1.2 0 1.2 .00 12.00 12.00
 

:rch Journal 0 10 3 7 9.00 91.00 100.00 
- 0 5(e) 3 7 q.00 46.00 55.00 

. TiONS 0 10i) 0 160(f) .0 480.00 480.00
 

: 5Ote) 15 35 45.00 355.00 400.(
 



T^i E 2. RECURRENT EXPENSES BUDGET 

ANNEX D 

Per Person ................. 
Monthly rates in$ Annual 

salary incentive travel 
- ----- - - -----

ANNUAL COSTS INDOLLARS FOR 
Years I through 7 11985-1991) 

6RH AID 
----- -----------------------------------------------

ANNUAL COSTS INDOLLARS FOR 
Years 8 through 10 (1992-1994) 

GRK AID 
- -----

;ECURRENT PROJECT COSTS 
Total Total Gr 

BRM AID To 
- - ------

annual Sub-Total: FY 85 
FY 86 
FY 97 
FY 88 
FY 89 
FY 90 
FY 91 

57.6 
57.6 
57.A 
57.6 
98.4 
98.4 
98.4 

217.98 
219.98 
274,98 

425.38 
352.36 
353.36 
513.36 

FY i2 
FY z 
F L 

190.05 
190.05 
190.05 

266.71 
266.71 
426.71 

LOP Contingency .1 52.56 235.74 57.015 96.013 

Annual Totals including Inflation FY 85 
FY 86 
FY 87 
FY 88 
FY 89 
FY 90 
FY 91 

66.528 
69.85440 
73.34712 
77.01448 
138.1447 
145.0520 
152.3045 

251.7669 
266.7807 
350.1561 
568.7573 
494.6816 
520.8898 
794.5840 

F!K 308.8694 
FV 43 324.3129 
FV z4 340.5286 

433.4574 
455.1302 
764.5722 

RAND TOTAL !&95.96 4900.78 6 

ia)Project year 1only inleft column; project years 2 - 7 inright column 
'b)Project year 5 only inthe left column; project years 6 and 7 inthe right coluan 
k, Project years I - 3 
id)Project years 5 - 7 

ie) Project years 3 -
I.,'-valuations inyears 4,7,and 10 



---------------- ----------- ------------------------------

Table 3. 
 SUMMARY CAPITAL COSTS: TECHNICAL ASSISTANCE, TRAINING, COMMODITIES, CONSTRUCTION 
 (in$'000)
 
ANNEXD
 

PHASE ONE 
 PHASE TWO 
 PHASE THREE
F! 85 FY 86 FY 87 
 FY 88 FY 89 FY 90 
 FY 91 FY 92 FY 93 FY 94 
 TOTAL
 . . . . . .
 . ..---............. 
 ............----------------------------------------------------------------------------------
--.......................-----------------------

- -


TECHNICAL ASSISTANCE:

Long-Term Technical Assistance 
 165 760 750 750 
 900 900 900 6040.00
375 0 0 
 5500.00
 
Short-Term Technical Assistance 
 90 90 90 
 90 BA 50 20 
 10 10 10
 
8$15,000/month 540.00
 

TRAINING: 

1836.40


Haster'3 Degrees (13) 
 40.8 102 163.2 142.8 132.6 61.2 20.4 
 0 0 0 663.00
PhO's (6) 
 0 10.2 30.6 
 61.2 102 102 81.6 40.8 0
Short-term 0 42B.40
75 80 80 75 70 55 
 55 55 20 20
Coordination 585.00
0 20 20 20 
 20 20 20 
 20 20 0 
 160.00
 
COMMODITIES: 


Vehicles 1415.00
121 0 
 0 121 60 0 121 60
Research Equipment 0 121 604.00
58 3 3 
 48 48
Office Equipment 30 0 
3 28 53 23 28 295.00
0 30 20 0 30 
 20 0
Reference Books/Journals 0 130.00
40 2 10 
 2 20 2 10
Furnishings 2 10 2 100.00
0 30 116 115 25 0 0 0 
 0 0 
 286.00
 

CONSTRUCTIeN:
 

DRSPR HQ and OHV Office 
 70 107.6 98.4 0 0 0 
 1056.50
Koporo Station Development 
 28 85 65 29 0 
 0 
 276.00
DRSPR, Region V 
 0 0 150 222 60 0 
 432.00
 

Construction coordinator 
 10 10 10 
 10 10 0
A&E Services, Supervision .1 50.00
7.8 19.26 1.34 
 25.1 6 0 
 91.50
 

Sub-Total 
 737. 0 1319.06 1617.54 
 1741.10 1553.60 1193.20 
1286.00 635.80
Contingency .IO 83.00 181.00 10347.9073. ~ 131.91 161.75 174.11 155.36 119.32 128.60 
 63.58 8.30 
 18.10 1034.79
 
Inflation 
 1 - 148.72 280.46 412.74 472.15 446.38 575.88 
 333.92 
 50.34 125.21 2886.39
 
TOTAL 


11599.69 2059.76 
 2327.95 2:EI.il 1758.90 
1990.48 1033.30 
 141.64 324 
 14269.08
 

-


http:14269.08
http:11599.69
http:10347.90


Table 4. SUMMARt REC"RRENT OFERATIN6 EIPENSES BUD-ET, BY YEAR, GRM AND AID iin $'000) 

ANNEX D 

FY 85 FY 86 FY 87 FY B8 FY 89 FY 90 FY 91 FY 92 FY 93 FY 94 TOTAL 

Government of Mali: 
Personnel costs 

Vehicle, POL 
Office supplies 
Rents, Utilities 
Research supplies 
Coop. research (a) 
Publications 
Evaluations 

Sikasso Support 
Sub-total 
Contingency 
Inflation 

6RM RECURRENT 

57.60 

.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 
57.60 
5.76 

.A17 
oo.53 

57.60 

.00 

.00 

.00 

.00 

.00 
.00 
.00 

.00 
57.60 
5.76 

6.49 
t9.85 

57.60 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
57.60 
5.76 
9.99 

73.35 

57.60 

.00 

.00 
.00 
.00 

.00 
.00 
.00 

.00 
57.60 
5.76 
13.65 

77.ui 

98.40 

.00 

.00 

.00 

.00 

.00 

.0) 

.00 

.00 
98.40 
9.84 
29.90 

138.14 

98.40 

.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 
9.40 
9.84 

36.81 
145.05 

98.40 

.00 

.00 

.00 

.)0 

.00 

.00 

.00 

.00 
98.40 
9.84 

44.06 

152.30 

134.28 

11.52 
7.50 
8.55 
7.20 

.00 
6.00 
.00 

15.00 
190.05 
19.01 

99.81 

308.87 

134.28 

11.52 
7.50 
8.55 
7.20 

.00 
6.00 
.00 

15.00 
190.05 
19.01 

115.26 

324.31 

134.28 

11.52 
7.50 
8.55 
7.20 

.00 
6.00 
.00 

15.00 
190.05 
19.01 

131.47 
340.53 

928.44 

34.56 
22.50 
25.65 
21.60 

.00 
18.00 
.00 

45.00 
1095.75 
109.58 

490.63 

1695.96 

AID: 
Personnel costs 

Vehicle, POL 
Office supplies 
Rents, utilities 
Research supplies 
Coop. rese rL.. 
Publiceticns 

Evaluations 
Sikasso Support 

Sub-tot2! 

laflation 
AID RECUREMT 

76.22 

21.9v 
15.00 
21.60 
12.00 

61.20 
Iv.00 

.00 

.0) 
217.98 
21.80 

11.99 
251.77 

76.28 

23.90 
15.00 
21.60 
12.00 

61.20 
10.00 

.00 

.00 

219.98 
22.00 

24.80 
266.78 

76.28 

23.90 
15.00 
21.60 
12.0 
61.20 
15.00 

.00 
50.00 

274.98 
27.50 

47.68 

350.16 

76.28 

23.90 
15.00 
12.00 
12.00 

1 
15.00 

!60.00 
50.00 

425.38 
J2.54 

100.84 

568.76 

111.26 

37.40 
25.00 
28.50 
24.00 

61.20 
15.00 

.00 
50.00 
352.36 
35.24 

107.09 
494.68 

111.26 

38.40 
25.00 
28.50 
24.00 

61.20 
15.00 

.00 
50.00 

35'.36 
35.34 

132.19 

520.89 

111.26 

38.40 
25.00 
28.50 
24.00 

61.20 
15.00 

160.00 
50.00 

513.36 
51.34 

229.89 

794.58 

75.38 

26.88 
17.50 
19.95 
16.80 

61.20 
14.00 

.00 
35.00 

266.71 
26.67 

140.08 

433.46 

75.38 

26.88 
17.50 
19.95 
16.80 

61.20 
14.00 

.00 
35.00 

266.71 

26.67 

161.75 
455.13 

75.38 

26.88 
17.50 
19.95 
16.80 
61.20 
14.00 

160.00 
35.00 

426.71 

42.67 

295.19 

764.57 

865.04 

288.44 
187.50 
222.15 
170.40 

612.00 
137.00 

480.00 
355.00 

3317.53 

331.75 

1251.49 

4900.78 

PROJECT RECURRENT COSTS 
(n$'000) 

318.29 336.64 423.50 645.77 632.83 665.94 946.89 742.33 779.44 1105.10 6596.73 

_will, 

(a) The contributions of the GRM to this activity could not be calculated at this time. IER/DRA, INRZFH, and DNA 
however, be providing staff and equipment to complement AID's contributions inthis activity. 



Table 5. Budget Breakdown by Project Activities, Life of 
Proiec: 


ase One
FY 85 FY 86 
 FY 87 

EXPANSION OF FARMINS SYSTEMS RESEARCH/EXTENSION 


Construction:
Relocation of DRSPR H9
 
Offce, 350 &2 
290 

Prczessional housing, 2 
 20
x 110 @2 @ $290(AID) 20 40 42
Froiessionai housing, 2 x 110 m2 @ $290(6RNI#* 

23.8 20 

Scatf housing, 2 20 23.8 20
x 
80 n2 @ $290 


10 
 20 16.4 


Technical assistance: 

Financial manager

Eata processing/statistician 0 150
rar 150
n 
 0 150 1500
':inciaI systems set-up 

1500 IS0 

165 
 85 
 0 


cs:4 
 230 


passenger car 0 0 

pick up 


12 
 0
mobylette 0 
Computers 1 0 0 

3c:mcuter software, upgrading 0 0 

33.00
 

uiiice equipment
Furniture (housing) 
 0 0
O;zice furniture 0 
 26
0 0 

.Recurrent Costs: 


Support staff 

20.75 
 20.78 
 20.78
Sprt on staff 

37.2 
 37.2 37.2 

- " 1 1372-, Maintenance 
i,.J~izc ',Ooiies 9.4 9.45 5 

-- -: 
Fithe 
- 5 5 

Suporz , !,L .: 21.6 21.6.
 

50 


<;-- v7. 4 


" " 


(In$ 000)
 

ePhase Two 

PhaANNEX 


FY 08 FY 89 
 FY 90 Fy 91 


00 
 00 
 00 

0 
 0 
 0 

0 0 
 .0 

150 
 150 
 150 
 150 

150 

150000O. 


0 
 0 150 

0 
 0 
 0 
 0 


0 0 0~zes 


30 
 0 
 0
015 
 0 
 0 15 

15 
 0 
 15 

12 
 0 12 
2 
 0 
 0 
 0
20 


3 0 
 0 3 

300 00 00 0
30 


20.78 
 20.78 
 20.78 
 20.78 

372 3 7.. 3 
 7.2 3 7.2 


9.4 9.4 9.4 9.4
5 5 5 5 
12 12
2 12 12
1 212 


50 50 
 50 50 


5 
 323 
 303 391 
 0 

134.,e !34.38 

D
Phase Three
 
FY 92 FY 93 
 FY 94 


0 
 0 
 0
004

0 
 0 
 0 

0 
 0 
 0
0 0 0 

0.
0 0 
 30 

0 
 0 15 

0 0 12 

0 
 0 
 1 


3 3 
 3 

00 00 0 
0 0 0 

20.78 
 20.78 
 20.78 

377.0
 

37.2 2 37.2 


9.4 9.4 9.4
 
55.00
 

12 


50 50 


3 23 
 61 


134.38 
 134.38 
 134.38
 
137.3 151 3~ti81.3B 

TOTAL
 

- OT-L
 

102.00
 
63.80
 
63.80
 

4640
 

900.00

.0
 

900.00
 

250.00

25,. 00 

10.00
 

60.00
 

4E.00 
4.00
 

30.00
 
90.00
 

26.00
 

207.80
 

37 .0
 

,91
.00
 

50.00
14-.80
 

_A40 0O 

3304.00
 

4575.60
 



Table 5. Budget Breakdown by Project Activities, Lie of F'roject (InS'000) ANNEX D 

Phase One 
FY 85 FY 86 FY 87 

------------------------------------ -------------- --------------------- ---

Phase Two 
FY 88 FY 89 FY 90 FY 91 

---------------------------

Phase Three 
FY 92 FY 93 FY 94 TOTAL 

Exnansion into Region II,Operation Haute Vallee 
Technical Assistance: 

Agrcnomist, Region Ii,OHV 
kricultural economist, Region II,OHV 

0 
0 

112.5 
112.5 

150 
150 

150 
150 

150 
150 

150 
150 

150 
150 

37.5 
37.5 

0 
0 

C 900.00 
900.00 

Lcraodities: 
VehIcles: 4 WD (2) 

pick up (1) 
motorcycles (2) 
mobylettes (8) 

30 
12 
.2 
4 

0 
0 
0 
0 

0 
0 
0 
0 

30 
12 
2 
4 

0 
0 
0 
0 

0 
0 
0 
0 

30 
12 
2 
4 

0 
0 
0 
0 

0 
0 
0 
0 

Y2 
12 
2 
4 

120.00 
48.00 
8.00 
16.00 

Recurrent Costs: 
Professional staff 
Support staff 

-..% 
!7.i4 

57.91 
17,94 

57.96 
17.94 

57.96 
17.94 

57.% 
17.94 

57.96 
17.94 

57.96 
17.94 

57.96 
17.94 

57.96 
17.94 

57.-
17.i4 

579.60 
179.40 

Vehicles, POL, Maintenance 
Office supplies 
Rents. utilities, building maintenance 
Erpendable research supplies 

13.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
10 

12 

14.5 
I 

1: 

144.00 
100.00 

120.00 

Total Capital, Technical Assistance 
Total Recurrent 
Sub-Total Region 1I,OHV 

48 
111.4 
159.4 

225 
112.4 
337.4 

300 
112.4 
412.4 

348 
112.4 
460.4 

300 
112.4 
412.4 

300 
112.4 
412.4 

348 
112.4 
460.4 

75 
112.4 
187.4 

0 
112.4 
112.4 

4C 
112.4 
160.4 

1992.00 
1123.00 
3115.00 



Taole 5. Budget Breakdown by Project Activities, Life of Project (In$'000) 

---------------------- --- ---------

Expansion into Region V 
Technical Assistance:
Agronomist, Region V 
Agricultural economist, Region V 

Phase One 
FY 85 FY 86 

-------

0 0 
0 0 

FY 87 

----- - -

0 
0 

- --------

Phase Two 
FY 88 FY 89 

--- -----

0 150 
0 150 

FY 90 

-- --------

150 
150 

FY 91 

150 
150 

ANNEX D 
Phase Three 

FY 92 FY 93 

-- ------------

150 0 
150 0 

FY 94 

0 
0 

TOTAL 

-

600.00 
600.00 

Commodities:
Vehicles: 4 WD (2) 

pick up (2) 
motorcycles (2) 
mobylettes (B) 

Furnishings: Gen2rator, tools 
Furniture (housing) 
Office equipment, furniture 

Other office equipment 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
40 
0 

0 
0 
0 
0 
25 
50 
20 
0 

30 
24 
2 
4 
0 

25 
0 

20 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

30 
24 
2 
4 
0 
0 
0 
20 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

60.00 
48.00 
4.00 
8.00 
25.00 
75.00 
60.0, 
40.00 

Zonstruction:
Office, 250 m2 9 $360 
Professional Housing, 4 x 110m2 0360 
Etaff housing, 6 80m2 $290 
Guqst house, 110m2 05360 
Saraoes, 50 m2 @5360 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

30 
50 
50 
20 
0 

42 
so 
70 
20 
10 

0 
30 
20 
0 

10 

0 
0 
0 
0 
0 

72.AA 
160.00 
140.00 
40.00 
20.00 

Pecurrent Costs: 
Professional staff 
Support staff 

Vehicles, POL, Maintenance 
Office supplies 
Rents, utilities. building oeint!napce 

.e researh sup;: , 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

51.72 
24.06 

13.5 
10 

16.5 
12 

51.72 
24.06 

14.5 
10 

16.5 
12 

51.72 
24.06 

14.5 
10 

16.5 
12 

51.72 
24.06 

14.5 
10 

16.5 
12 

51.7, 
24.06 

14.5 
10 

16.5 
12 

51.72 
24.06 

14.5 
10 

16.5 
12 

310.32 
144.36 

86.00 
60.00 
99.00 
72.00 

Tota, Capita", 

Tote' Recurrent 
e 

:7- * '.ssstIce 

-19O 

0 

0 
190 

0 
l-

317 
0 

317 

465 

127.78 
592.78 

300 

128.78 
428.78 

300 

122.78 
428.78 

380 

128.78 
508.78 

0 

128.78 
128.78 

128.4L 
128.78 

1952.00 

771.68 
2723.66 



----------------------

(In$'000)

Ta:!r 5. Budget Breakdown by Project Activities, Life of Project 

Phase Two 


PRCVIED COORDINATION AND LINKAGES 

Reierence Books/iournals 

isproveaent of the Koporo Station: 
,-fice addition, 50 m2 @ $360 

3,-.al Housing, 2 x 110 a2 @ 360 

Staff Housinq, x 60 m2 @ $290 


6uest house, It0&2@ 360 


Furniture 

'°h:dce for SPCVO field; collaboration 4WD 


LCooperative Research, Studies:
 

With DRA 
With DMA, PIRT, INZRFH 


With IPR 


Fub!!cations:
 
Research Jodrnal 


Extension ?ublications 


Total Capital, Technical Assistance 


Total Recurrent 


Sub-Total: Coordination and Linkages 


FY 87 


10 


0 

30 

20 

15 

20 

0 


30 


30 

1.2 


10 
5 

95 


76.2 

171.2 


FY 88 


2 


0 

9 

10 

10 

20 

15 


30 


30 

1.2 


10 
5 

66 


76.2 

142.2 


FY 89 


20 


0 

0 

0 

0 

0 

0 


30 


30 

1.2 


10 
5 


20 


76.2 
96.2 


FY 90 FY 91 


2 10 


0.00
 
0 

0 

0 

0 

0 15 


30 30 


30 30 

1.2 1.2 


t0
10 10 
5 5 

2 25 

76.2 76.2 


78.2 101.2 


ANNEX D
 

Phase Three
 

FY 92 FY 93 FY 94 


2 10 2 


0 15 


30 30 30 


30 30 30 

12.00
 

1 10 
10 10 10 

2 10 1. 
81.2 81.2 81.2 


83.2 91.2 98.2 


TOTAL
 

100.00
 

18.00
 

79.00
 
70.00
 
40.00
 
40.00
 
60.00
 

300.00
 

300.00
 

100.00
 
55.00
 

407.00
 
767.00
 

1174.00
 

FY 85 


40 


8 

10 

10 


0 

0 

15 


30 


30 

1.2 


10 
0 

83 
71.2 

154.2 


Phase One 


FY86 


2 


10 

30 

30 


15 

0 

0 


30 


30 

1.2 


10 
0 

87 
71.2 

158.2 




-- ------------------ ----------

Table 5. Budget Breakdown by Project Activities, Life of Project 
 (In$'000)
 

ANNEX D 

Phase One 
FY 85 FY 86 FY 87 

Phase Two 
FY 88 FY 89 FY 90 FY 91 

Phase Three 
FY 92 FY 93 FY 94 TOTAL 

TRAINING
aster's Degrees (30 mos. f $17001mo.) 

DRSPR- 7 
DRA-2 
IPR -1 
CA -3 

PhD's (42 mos. @ $17001o.): 

DRSPR  3 
DRA -2 
IPR-1 

Short-term: 
Courses, e.g., six-month @ $10,000Language training, 1$5,000 
Observation tours W$7,500 
In-country workshops, seminars, etc. 

Participant training coordination 

10.2 
10.2 
10.2 
10.2 

0 
0 
0 

20 
20 
15 
20 

0 

30.6 
20.4 
20.4 
30.6 

0 
10.2 
0 

20 
15 
15 
30 

20 

61.2 
30.6 
20.4 

51 

0 
20.4 
10.2 

20 
25 
15 
20 

20 

- - ------------------------------- ---- - - - --- - -

81.6 91.8 61.2 20.4 
20.4 20.4 0 0 

0 0 0 0 
40.8 20.4 0 0 

10.2 40.8 61.2 61.2 
30.6 40.8 20.4 20.4 
20.4 20.4 20.4 0 

20 20 20 2020 15 0 0 
15 15 15 15 
20 20 20 20 

20 20 20 20 

- - --- - -

0 
0 

0 

40.B 
0 
0 

20 
0 
15 
20 

20 

- - -

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

20 

20 

0 
0 
0 

0 

0 
0 
0 

t160.00 
0 
0 

20 

0 

.00 
357.00 
102.00 
51.00 

153.00 

214.20 
142.80 
71.40 

95.00 
120.00 
210.00 

160.00 

Sub-Total: Training 

NOT CLASSIFIED BY ACTIVITY
Unallocated short-term assistance 
Field Equipment 
Construction coordinator 
AE Services, Supervision .1 

Evaluations 

Total Capital, Technical Asr 
Total Recurrent 
Sub-Total: Unclassified 

nce 

115.9 

90 
25 

10 
9.8 

134.8 
0 

134.8 

212.2 

90 
0 

10
19.26 

119.26 
0 

119.26 

293.8 

90 
0 

1031 34 

13. 4 
0 

131.34 

299 

90 
25 

1025.1 

160 

150.1 
160 

310.1 

324.6 

80 
25 

106 

121 
0 

121 

238.2 

50 
0 

00 

50 
0 

50 

177 

20 
25 

160 

45 
160 
205 

115.8 

10 
50 

60 
0 
60 

40 

10 
0 

10 
0 

10 

20 

10 
25 

160 

35 
160 
195 

1836.40 

540.00 
175.00 

50.00
91.50 

480.00 

856.50 
480.00 
1336.50 

TOTAL C4PITAL, TECHNICAL ASSIST 
R?-E- Y2TS 

Irflation 

'E, TRAINING 

.1k 

737," 
275.58 

101.72 
55.72 

1319.06 
277.58 

159.66 
180.02 

1617.54 
332.58 

195.01 
338.13 

1741.10 
482.98 

222.41 
527.23 

1553.60 
450.76 

200.44 
609.14 

1193.20 
451.76 

!64.50 
615.39 

1286.00 
611.76 

189.78 
849.84 

635.80 
456.76 

109.26 
573.81 

83.00 
456.76 

53.98 
327.34 

181.00 
616.76 

79.78 
551.88 

10347.90 
4413.28 

4. .51 

ERANDTOTAL 
'N* - 2973.7213.51 >24.84 2937.37 1775.63 921.08 1429.41 20865.81 

-iced under the project by AID. 
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ANNEX E
 
t43um mae and Isi.rinsoni u 

lhe purpose of this Institutional Analysis is to identify and 
analyze key inst i tutional issues whi clh will influence the 
:impl.ementation o this project and propose solutions to those 
which may negatively affect project success. Issues which are 
covered here are: 

- Insti tuti onal Elnvi ronment 

Relationship of the Agronomic Research Division (DRA) with the 
Farming Systems Research Division (DRSPR) 

-Coordinating mechanisms between DRA and DRSPR 

- R.te of expansi on and number of sites 

- Furctiols of national and subrational units 

-- Research and extension linkages 

- Coordination of livestock and agricultural research 

- Agricultural policy linkages 

- Personnel and staffing 

- USAID/Mli management 

The ronc:lusio n of t:his Analysis is that the project can be 
impl emented s-"uccessfull y and that. the pr-oposed design wi 1 1 
support the researc:h and i.nstitution building activities. 

Based on the anal ysis of existing capabil,ities of agricultural 
researc:h i n Mal i this repc:.t indic:ates the fol.owing: 

I. 	 The F armi rig ,ystem. ReKFsearc::h Di vi si on (DRSF:R) provides ar', 
appropriate rgani . at2. onal base for placement of the project. 

2. 	 The approach o+ gradual.y phasinq expansion into new regions 
provides .. he opportunity to learn from the experience of 
earl y pro.ject ,:-t i vi t:i es. 

3. 	 The project provides adequat: mechanisms and processes for 
:involving comr)o(ityJ't, and disciplinary researchers as well as 
exmten.ior organ z at . ons. 

4. 	 The trai nin plarn ::an be implemnnted. However, it will not 
provide staf. for the program urntil 1988. 

It. is srIso noted that the project can adeuqatel.y address existing 
constra in:s in the following ways: 

E.-.I 
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5. In order to initiate project activitiesbe as scheduled,necessary it will.to draw gricultural ecCnani sts,and livestock specialists soci ol o) s.)from both DRS[- andof the Institute of other Divisr nnsRura.l Economy (IER).diff:icLlt It will be .-<r":matto recrUit M.S. level agri CL.sociolog i sts/ant tural econori 1 andhr opolog iFits as there ar- current]y f:
in IER. 

6. Staff i- DRSPR , DRA (Division delaj; h- r"che Agrorilue)and extens ior) agencies wi .1I also reqi re trainingmethods in FSfRand in inter-discipJ inay researc:h. 
7. The ei, st ing system of rewards and i ncenti ves mus1: bE

improved.
 

8. An institutional contractor will be responsible formanagement, financ:i Itraining, 
 and procurementcontracting, and construct i onas IJSA.ID)/amak&o does not have the pers.nne1 11..manage these activities.
 
A. Institutiona.Enronment 

hi. 7s an alySi s indicates 

environment ex .

that a sat.i sf actory i nsti tt i.ona.sts for implerwentation o-f an FSR i nst it .ti o i.i;strenqtheninq project.I..Teth_ i .s aw.ar of._and 
Peess
T sue +or i qrnovement o. t .. 6, 

ittUt. i.-na.r... 1 trentet 
 i.r ro !L-t EeCUt ive Iev,4ur q the pas:t year, fOu.r extensionthat DRSPR agencyundertake Directorresearch r:':iiira,; Irin collaborationDirectors with them. II.of DRSPR and of IE: are aware thatof trained staff is 
the c,ur 'rt rn:.i nsi.f fir:ent for this incr-eased i.i
 

2.DSFR 
s op i. n and innova.-iti ve ideas(.Mali is one of V'SN proqr:imthe earlie-st projec L'UrestabJ i sheo J.s type .
in Africa. The staf.F have beendifferent willingmethodological to, tapproaches
have also sought 

in data gather i n1: /h,..col .abor-at ion with a niairber~, of oth., - ..-organizations (see Technical AnaJysis).
 

C.E.:tenion agencjiesparticipate. n researc:hextension activitieagency (proposed Pro-ject site) is aror-aq.enci cs .timom...,col Iaborat i ng wi th SAFGRADtrials inand has establ i shed re a.-h coo,for-ral ly requested .,the ser'vi es bRuISI k.provide suppor-t hi s :rr .. .to faci i .tAtsta f: he invol .v.rient cifirn the re'sear-ch proce!ss,- lhere have beenar-ranqerents co)between the cotton eAtensiorn agencyDRSPR in technology . ..design and development aspects. 
4. ihere .S ai. nimm level of or.gani.ed !stabcontinit yof th _ in 

1,iJrt t ;vi CA,,-o .--. ffor. r.v. . ' 
riot ,nwn 'm.' .. .I-', ri f the current: Director of IER or..-of DI , 1,J) I 

1 20 
Lev C. 

http:or.gani.ed


remain in these positi ons throughout the project, the
 
structure of IER/D[RSPR insures that the unit and its positions
 
are permanently established.
 

. ti of. sit.af C 

work needs to be assured due to the 

5. 	 h~e_ ava i... .J ' L.t:.cLf!: :t ici.:patein.:! t.. ,Lrni. nc,g ndt.o 

qE.ith_techni.(aconr:.tants 
scarci t y of exper i en ced staff. The uti izati.on of returning 
trainees and staff fr-om other di vi si ois of IER must be 
carefully examined and included as a condition precedent in 
the program agreement if necessary. 

identifying problems for research and developing an 
appropriate research pr-ogram is an important issue which must 
be carefully promote& during implementation. While there is 
evidence of coll aborat tn between the two units and the 
Director General of TER provides a powerful means of 
coordinating these uni ts additional horizontal linkages 
between the two divi sions are required. The project design 
provides tcr these mechanisms to be establ shed. 

B. 	 Issue: -Relationsh ip .o t he Atcronomic Researchn Division with 

The relationship between the DRA and DRSF'R is an important issue 
in this project. In the current organizational structure, .farming 
systems research act.iviti es are carried out by the Farming 
Systems Research Division (DRSR; see organigram Annex A). 
Commod ity and di sc:ipl inary researc::h in, underta::en by the Division 
of Agronomic Research (DRA). The [)RSI'IR was ori.gi nail.y estab.ihes 
as a Cll wi thi n DRA. .[ . was elevated in .980 to become a 
division, qiving the Director equal s'tatus with the Director of: 
DRA. A separ[e Technical. Comm:ission was established. Both
 
divisionis are directly responsibl .-.to the Director of TER who is 
power ful as the President of each Iechni cal Commi ssi on in 
i.nf l..tenci.ngj what research tasks wi ll be undertaken and where. A 
description of the research decisic~n process is presented in 
AnInqew' A.
 

( -ie~ .Q[!?!!.)P( .,"t. 


I. 	Retain DRA and DRSPR as seperate units in the near future.
 

2. 	 Develop other coordinating mechanisms to provide linkages for 
specific tasks as discussed in the next section. 

• . In the short-run, separate Technical Commisions seem 
appropriate. The DRSI-'R Commission permits an iterative process
of research i.n diFferent settings which is not currently 
pr act i c ed f or c ommo:di t y di sc:i p1in ar y work. 

4. 	 Re-assess organizat nral structures as part of the two major 

eva]ua..ions during the ife of Lhe project. 

E-



Two options for improvingj the structural relationshipsthe two divisions are: (1) betvl-,en
to merge the DRA withestablish the DRSF'W andFSR capability within the new combined unit,retain DRSPR or (2) toas tha Focal unit for the project andother coordinating mechanisms 

to d .lop
to assure involvement of commodityand disciplinary specialists.
 

The recommendation 
 of retaining the separate divisions is basedon the following observations: 

1. There are important differences between the DRA and the DRSFR.the decision-making process within DRAhierarchical, is formal,multi-layered, and includes specialiststhe same discipline. withinThe process in the DRSPR is basedrelatively on Lhorizontal and interdisciplinary
which team approach inall members provide input. The DRSPRundertake is able toresearch activities without the constraintsequential research process of the

required byappropriate. DRA. This approach :i.for situations requiring a problem solving
approach.
 

2. The time orientations of the two divisions are different.Based on the classical/conventional research approac-hes,on-station l,..researchers concentrate on activitiescontribute hi ch::Io lw.to increased productivity in several ye:arc.contrast, 11,the DRSPR staff are concerned 
may be with problems ,hi,:i,addressed in the long-run as well as those which ma,/contribute to productivity in the short-run.
 

. The goal of DRSPR is 
 defining technologies approprgroups of farmers ,towith similar sets of c:onstraints andlevels of resources within 
vajil

a well defi... Pgro-ecojogiczone. The BRA ;tends to focus its rew--0,or, 'o cashcrops, emphasizing and foc..purchased inputs and covers broad agro.climatic zones. 

4. There are differences in the domain and tasks o-units. )KThe Di-ectors of DRSPR and DRA view the,r...fulfilling separate research 
,

roles: DRA conductsresearch .r, .on single crops and bio.-physical +acproduction. ,. :,, . .DRSPR is involved in taskstechnologies to different systems and .: .,levels, and making hypotheses bout differvn.populations. iThe Director of IER also views the unit.substantially differentiated in their research orier,believes that they should remain separate at this t
 

5. This project's intent is to strengthen FSR appr. ....research and development. It is easier to ac:c:omplishunit which is receptive and 
Vib r,

has used the interdi,, :;i,;,,

research approach.
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6. The existing mode of hierarchical integration will be
retained, providing less disruption for" the other divisions of 
IER while the DRSPR expands. 

7. The gains DRSPR has made in institutionalizing an
interdisciplinary approach tu pursue different types o.F 
research wil.lJ. be sustained. The identity of an
interdisciplinary team would quickly be undermined by merging
the DRSPR staff of 40 with the DRA staff of 590. The
invol,vement of social scientists i n agric u.lture research has
been i nst i rut mna.li zed hers.. The merger coul d sh i ft the
r-esearch or i en-;a.t-. on towards speci al i z ed agronomi c: research 
rather than int.erci sciplinary research The ofnumber levels 
between the DRSIPR staff and the Director of IEI will, not be
increased. Assuming that there will not be major changes inthe resea-ch decisi on--making process within in nearDRA the 
futture, a merqer of the two divisions and their Technical 
Commissions at point wouldthis jeopardi ze fle;xibility of
DRSPF( and would not contribute significantly to better problem
identi.Fication for on-station research. 

8. The I)RSFR does not yet have the capacity to influence
sign i.ficant.ly t.he problem choices of DRA researchers. Other
mfechanisms and processes can be developed under the project to
faci I. itate coodinat i on of this task (discussed in next 
section). 

9. The organizational desigr which is appropriate for the near
future may become less appropriate as the on-station 
researchers become familiar with FSR approaches. Thus, the 
structures should be re-assessed during the majortwo project 
eva]. uati ons. 

Assuming that the F)RSF'R and DRA wi 1 be retained as separate
uni ts, the desi gn must address the issue of improving
coordinati on betwe n the two di vi Si ons and processes for avoiding
confli ct and dup]ication of effort between the two divisions. 

there are several options for i mpr-ovi.nng coordinat:,on between DRA
and DRSPR. The appropriate mechanism may vary according to the 
task. 

1. The roole of the Director General of:IER provides powerful,
hier archical coordinat ion of the two units, and this role
should be emphasized. While this is extremely important,
h-wever, it will not be sufficient; other horizontal 
meclhanisms will be needed. 

http:i.ficant.ly


2. The headquarters of DRSIR should be located in Sotuba as soonas possible. Physical proximity is important foramong communicationresearchers. USAID should provideuntil Funds For office r.-:ntconstruction of new facilities
Director is completed, heof DRSPR should be responsihi for liaison hletween
ORA and DRSF'R. 

joint workshops should be held annually f r DRA and DRSPRstaff on FSR approaches. 

4. Joint DRA-DRSPR meetings should takeresearchers place in January. DRAwould present technologies
be appropriate which they believe mayfor on-farm testiny. In turnsuggest to DRA DRSPR wouldproblems for research based onconstraints. ana:lysis ofThese meetings should be broadresearchers based involvingfrom DRA, DRSFR and represertatives of extension 
agenc ies.
 

5. A task force including senior staff at DRSPR,
DMA, DRA, INZRF-iand the 

extension 

exitnsion agencies should be established at th:,agency level. One task ofidentify the researc.h problems 
this group would be to

which would best addressknown problems in thethe area and assign the problems to rulean.: 
agenci es." 

6. The redesign of personnel pol icies should include inretivesto encourage working on .joint pro.jects. 

7. The need for these mechani sms
the 

should be exmplicity required :i,project agreement, and a process f:or establishing thew,should be required in the monitoring and evaluation prians.
 

~i.sc sjLon 

The principal mechanism of coordiraf -iow in use,,Whierarchical integration. N'Both DRA and DRSPR Directorsthe Director report W.of IER. The second form is over]lappingon mambership,.the lechnical Commissions W both divisions.IER is extremely inf:luential The Di -ectur
in his role as F'residenLCommissions. -F 1The Directors of DRSPR andmeetings DRA attend moM.i-.in Bamako (which is administrativenature). and coordinaviv..There also exist some horizontal coord4 '.
has recently begun withto collaborate DRA orHowever, these linkages do not provide f .... ZI L,,.i nformation and resources at te .It.h'. s W o_,i the .. ,,..Thus, the project design 

,w
and implementation plans mu,for additional coordinating mechanisms. The "."recommended above are intended to increase formal an. . -,communication among researchers at each level. 

Other mechanisns which have been considered and or, n.recommended at this time are: 

E.-6
 



1. 	 Secondment of DRA staff would provide DRSPR with trained 
personnel, but the use of this mechanisms is less effective in 
providing an exchange of information between the two 
divisions. A disadvantage of secondment in the Malian context 
is that this mechanism is used frequently to transfer staff to 
another agency and the ties between the original agency and 
the seconded staff member are not necessarily m, in.ained. 

2. 	 Written binding inter-divis.onal agreements should not be 
established unti.il the DRSPR does in fact have the capacity to 
identify research prob]ems based on their f ield data and 
experience. The use of Formalized scopes of activity between 
divisions of one agency is not customary, and the future need 
of thi s mechanism should be d:i scussed during project 
negotiati ons. 

3. 	 Similarly, Axed rei.mbursement, agreements are not currently 
used between divisions of the same agency. From a management 
perspective, it will be difficult for DRA to keep accurate 
records of staff time and support costs which would provide 
the basi s for rei.mbur sement. Hhnwever, the budget support for 
s, eci f i c research task - slhou. d be negoti.ated annual 1 y and 
spec.i fied in the annual proqrm and budge't proposals. These 

doc-urents are already :stabl i shed mechanisms For indicating 
shar'iig oF in format ion and ri:eources and shou ld be used in 

lieu of new fi.,ed reimbursemenit mec:hanisms. 

The most cri t. i c a . constr ai nts i n determi i nq the rate of 
expansion is the availabili., ty of Lrained and experienced Malians 
for staff ino in the fiecld arnd at headquarters. Other determinant: s 

incJude. capacit.y of DRSFR to support the expanded activities, 
avail abi:lity of teci hnical assistance; the viabil: ty of extension 
services in the area, and logistical diffic:ult i es in the proposed 
area of expansion. 

Etablismcnt of new iield sites should be undertaken gradually, 
beginning first wit.h, Region Two where a formal agreement between 
the extension agency and DRSPR has already been negotiated. 
Specification of subsequent sites can be clarified as work in the 
Second Region and headquarters progresses. 

J. 	 The nat ional of:fice should be established in Bamako as soon as 
possible; projects funds will be provided for rental space 
untti.l, new offices can be constructed. 

2. 	 The functions and administrative routines of the office and of 
the field should be well delineated before expansion to a 
third regional site is attempted. 
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3. 	 The training plan provides sufficient .scientiststeam work 	 to initiatein 	 each region as scheduled.obtain agreement 	 It will be necessary tothat t:hese specia.ltiosoutside of DRSPR if for any 
can be redru 2:ed 

reason training targets n P notachieved. 

4. 	 Expansion to the Fifth Region should be delayed untilThi s will permit 	 198.involvement of Malian stf, returning fromlong-term training. 

5. 	 In order to 	provide candidates for training wholeast two 	 have hadyears of 	 allwork experiencetraining), 	 (a GRM criterion forit 	 will be necessary to 	obtain ancurrent 	 exceptionhiring freeze 	 to thein 	 the Maliangraduates 	 civil service so thatcan 	 newbe recruited for DRSPR and subsequentlyconsidered for training. 
6. 	 The proposed model for staffing of the regionalheadquarters 	 units and(see Technica.l 	 ofAnalysis)light of 	 should be evaluatedthe functions 	 irof 	 each unit during theresults 	 third year.of this assessmAnt 	 Th,and the availabilitytrainees 	 of returninqwill determine the feasibility and rate of furthr

expansion. 

7., 	 The technical assistance strategy

experience should encourage tr ;n,,i-,
from one region to another. If 	 possible,one Malian 	 at 1ea,=.and one expatriate member ofshould work with the 	

the initial tea,, 
This wi.l 	

new groups in subsequent regional sites,provide feedback to 	the J)RSPR headquartersmethods 	 on t cand approaches employed in FS Research. 

From a management and inst itutional developm. .e 	spective,gradual phasing of additional 	 L ,field units wii..opportunity to begin 	 rovide a betty!training of staff, and to defineestabl i sh 	 athe field unit functi ons and roles basedexperience 	 on 1M.in 	 Sikasso and in OI-V.
 

There is a shortage oF 
 Masters level staff in 	 all disiLthe Ministry. Sufficient staf:ftraining plan 	 will not be produc Iyin time to initiate regionalThus, 	 uni:it 	 is assumed that the followingSikasso: 	 staff2 agronomists, (M.S); i.vestocllivestock 	 .. ...... ,specialist, 	 n..(B.Sc.);
agricultural economist, 	

soci uicstsi (I"I.C.(M.S.). It 	 is assumed thatagronomists 	 n .per field unitgraduates of IPR 	
will be recruited fro,or from existing staff in other di vsi,,shortage will affect implementaion in 	 the following wa. : 

1. 	 In order to begin work in O.V by December 1985, t we
 
must:
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- recruit I livestock specialist from existing staff in 
DRSPR/Si kasso; 

- recruit 1 agronomist from DRSPR/Sikasso; 

- recruit I agricultural economist from DRSPR/Sikasso; 

- recruit 1 sociol6gist from DRSPR/Sikasso. 

2. In order 
 to begin work in the Fifth Region in 1987, the
 
project will:
 

- immediately select an agrocnomist from the two B.Sc. level 
agronomists currently in DRSPR and initiate M.S. level 
training, under the Sahel Manpower Development Project II 
(SMDP II), in the U.S.; 

- immediately select and train an agricultural economist 
(M. S. ) , either an economist from DET or an 
agriculturalist from another division in IER; 

- obtain the services of a livestock specialist from the 
Ministry of Rural Development; 

- a sociologist (M.S.) will return from training in 3/88 to
 
join the team;
 

- short-term consultants in Sociology will provide support
 
necessary in the initial phases.
 

The choic:e of regions for subsequent expansion should take into
 
consideration the capacity of extension services in the area at 
that time. Initial expansi on of field LunitIs wi ll tihus be 
under-taken in the OHV where DRSF'R and OHV have already initiated 
collaboration. OHV is currently s.rengthening the management and 
technical capabili:ies of its fi.eld service capacity. Given the 
lack of appropriaLe, t:hemes in thre., Fi.fth Region, the absence of a
 
ful].--scale ext[ens:i on age.ncy will not necessarily be a 
signi.ficant.
han d:icap: a i n t hat: area; a substarti al number o. f i eld agents
remain at OHM who co:,uJd work in data gatherinq and .field testing
activities, and OHM has managed to continue collaboration with
 
SAFORAD. Thus a fully operational multi.-purpose Operation may not
 
be essential though desirable.
 

Logistics will also influence the choice of sites. 
 Logistics are
 
relatively uncompJicated in the Second Region and 
 to a less 
degree in the Filth Reqion. The research sLations serving the two 
regions are under the DRA and are .located at Sotuba and in Koporo
Keni6. ,pe. which are about 1/2hour and 10 hours respec::tively -from 
Bamako. There, are som. :improved roads in the Fi-fth Regon. Th
drive from the e;.xtension agency headquarters to the Koporo 
KWni1 p.: research station in the Fif.h R:egic~n rec:uires over two 
hours. Bec ause of limited educat.i onal and helth services, it may 
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be 	difficult to place ex"patriate technical 
personnel 
in the Fifth 

Region on a long-ter-m basis. 
E. .. .I aiSL!f?  3.j?.:On al nd.
 Reqi onal Fiinr.*...... 

- ,,,-,,,., 

DRSFR curr-en-t.y 
 ondur-ct..s 

research 	

both program development, managem
functions. 	 and
As the progr'am e.pands,
necessary 
 it wil1 becometo di fferen:i.ate 
 the roles 
 and tasks 
 of: theheadquartes.and 
the regional urnit.
 
This 
 di fferentiation could be :initiatedoffice is established in 	

as soon as a headquarters

Bamako. 
 The DRSPR haedquarters 
would
become responsible for proram development, training,Fie.d teams 	 quidance t*o
in 	methodology, 
 analysis and reporting and
supervision, 	 programintieragency iinkaes arnd
rechnical 	 coordination.n
assistance team member-s would assist- the 
 headquarter.-,
staff in 
Iese tasks 

! 	 opc:. . ations 

.1. 	 The eact distribution of: 

field 

functions Letween headquarLers and
offices 
will be developed qradua.y as
return 	 Malian 
 staff
from training and assume positions in headquarters and
in the field.
 

2. 	The teclhnical. assistance support should be planned
to the I.evel a.cordir,
of 	 suppor-t needed in developing skill
approprate, organ izational 	
at ch,. 

levels.
 

3. The Research/Management 
Advi sor/Chi ef:
technical assistan:e team w:ill 	
of Party of theassist the DRSPR
def i ni ng these funct ions. The 

Director 1i
di vi si onsummarized 	 of funct ons
below 	 .1
to 	ill ust.rate the type ofbetween the nationl]. and req i o 	

diF forvntd.i ati-.I. uani t wh  i s 	needed.B provides a 	 OnAnr,
dtailed 
ist::incj of 	 fjjrl t . 
The national 
off+ice wil. 
have substantial 
resporsibility for:
 

- provi di ng the overal l resear-ch management and di c iii,
 
- developing 
research 
 methods and 
 technical 
 gi,


support 	 ce
 
field units; 

- r-eviewing annual 
work pl 
ans ofF field
 

- developing 
 administrative 
routines, 
and pert nii.Fi nanci al manage ment Func:ions; 

- planning 
 training 
 programs 
 and staff 
 o. ,
'r ,,OO.,

activities;	 1
 

- coordinating 
with DRA, 
 INRZFH, 
 DMA, 
 and integ r. hion.)research programs and extension agencies;
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initially, the OHV Field unit and headquarters staff will
jointly in developing technical guidance 

work 
so that there is

exchange between the headquarters and field staff. 

Field units would he responsible for: 

- implementing research (collect and analyze data; identify
problems, develop hypothesis, etc);
 

- establish linkages with extension agencies. 

The nature of proposed research requires both formal and informal
linkages between DRSF'R and the extension agencies. Even throughthis project does not seek to improve the capacity of the ex tens i on agenc: i es to de. J ver techni cal i nf ormat ion, theselinkages are consi dered for.. he ol owing reasons. Firstly, toensui'-e that proposed research act.ivities address the technology
concerns of the o tens ion agenc:i es and far-mer s. Second lyknowledge and information possessed by extension agents leads

economies 
 of 	 ti me arid resor.Ic-(es. he staff of these 

to 
aqencies havehad the most direct cortact with the farmers, and they canprovi de researc hers with suppor t in several phases of [SR

activi ty. Many ox tens ion agents in lali have a]. ready had
experience.- in cocnducti ngj on-f.arm field trials. Thirdly they w:illul t 	i matel y be respons i bi. e for the di ssemi nat i on of i mprovedtechnol ogies :o 	fIa.riers. lhese linkaqes will varv accordinog tothe phase of the research-extension process. Those which arerecommended are . r"di cated below and subsequert ly di scussed.

Finall.y, other mchanisms 
 which have been considered but are not

recommended are noted at 
the end of this sec:ion. 

1. 	 The geographic areas to be covered by the FSR teams will be(:otermi nus with the geographical areas of the extension
agencies. Ihese are broadly diff:erentiated agroclimatic zones.

Inputs, credit, and extension services are organized on 
that 
basis.
 

2. 	 The existing linkages (discussed below) will be retained; 

3. 	 Field agents of the extension agencies will be participants
the informal data gathering and the problem identification 

in 

acti vi ties. 

4. 	 Research liaison positions within the extension agencies
should be strength .ned. 

5. 	 An interagency task force can be established on an as-needed 
basi s. 
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6. A formal interagency aqr'rement betweenextension the DRSPRorganization and thewould spec:ifyin executing resear-h 
the scope of cooper'ationand distributionbe shared. A'ccording of tasks and costs toto current pratice,approved the agreementby the ,I:. beD! rector of the Direction Nati ",a.l deL'.A~g!i-.L-.tr_ (DNA) for th(,- extension agencies andthe DR&3F R. by for 

Discusjo • 

Ext ension agencies' partic. pati onCommi ssi on in the Annualmeet i ngs, lechni ca 1the exi; st encepositions in of research coord i n Rat orsome agences Ibetween agreementsDRSPR and for cooperati onat I east twoparticipation ex tensi on agenci esof extension andagencies
provide in the SAIGRAD on-farma basis trialsFor improving research exitension linkages. 
i. rhe principal formal coordination mechanismsand extension between researchin Mali are based on participationagencies in of extensi onthe National 'I:rmhnical Commissionare held meetingsin March each whi(hyear. In principle,the extensi on agency 

this forum provides;directors with therecommend research opportunity totopir"s to IER andresearch also toresul ts. It is review recen[.from these findingsrcommendai. ions that Ft tE.!si:,r,are g enerated. In real i. ty,,resul is Lh r11.,..:.'wh i ch have been devel opedrecommendations i nto new teU:-have been limited n . c, Iand extensionnot I-)e. n aqenciessii gni + i cant I y successf uci 1 
havv 

in i nfli Uent.: i Ig Cv.." .1 I Ichoice of research problems. 

2. Formal and informal linkaqes i betweenthe the resear.ihextension s!.. I nnagencies . r; 
existent. 

in the a-ea ar-e essenti aOn the other hand, y ncin 
within SAFGRAD (consideredDRA)has developed ois a Ur -1 .an informal procr- 4field flevel agents - . or- Ii. ri kin -. orwith SAFGRA) resea ..... .er;.agricultural DJurinq thecampaign, I,;SAFGRAD researchersfarm conductedfield trials in collaboration 272 o
following extension 

with field agents i n t:,agencies: 0MM, OHV. UD.IFAC,In addition , CMDi, :,niseveral extens.ion t.))Ii
agecie:sapplied research are partic:i;,.-, 11c:Programs conducted ,1

thru DRAODIK) and international (PID I F.-.or-ganizations such aslinkages could IA; II.form the basis upon whichlinkages refor a range of r esearch act ilevel can be built. 

3. Formal inter-agency agreements have recent.DRSPR. .An agreement Inegotiated betweenprovides for DRSV'Rk and ChiIsharri ng of informationresearch. ard partiThe recently drafted accordprovides be( .ween DROHV vehicles ,and fi..nds to DRSPRof target areas and 
f)r the cet.,., ,;, 1 0identification of problems for r, t 

4. Research Ii a i son posi t ions wi thi r the onex.tensi ag( ; . 
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be strengthlened. The staf.f inq pattern of the collaborating
e,,tension agency shoul d provide 'for- this, and positiondescription s should becdeveloped which specify their tasks. Inaddi i on to assi st i nq SAF:Gr-kAD and DRSF:R i n supervi sing on-farmtri als thle rol e o.F these memlbers c2oul. d be r'evi sc:: -. i inclu deanal 'sis of rs'sear'ch poposas to :ietermi ne the potent i al.I 

i mp i cations of the rese}arch:i 
 : task:1 on the e-,.x. tensi:. on aqency.
They could be al.sn rq: sp-cnsible 4:o:.,r presenting research needs
to the Dirct or and to the DRi anUrd !)RS&,. I-f the Qip0CQrat :.to lead in referinq particu.lar re.sea'-ch 

has 
problems to other

researchers, thev w:i.l. need a clear understan dirng of the typesof r esearch conducte.d by research ulit. T.shi s wi. requirethe coord:i: nat.o r W work with both on-stat i on researchers,
SAFGRAD and DRP-fL:'p . lh"se indivi, dua1s would require additional,
trair n in" r"r InSPI:. approiache,s. Iesearch coord. nators i n extLensi onagencies are be. oiw the level of Division Chief, ie 
intermedi ate 1level of staff r esponsib i lit.I y

5. Inv.vin Fie ld a-,gents in the i. nformal data gat hering and inthe proble.m ident i f:: at i on phases will hr i ng them i nto the 
r. search proces s at an ear I.i er stage. They a so assist
rese.:arches' air.jnimee't. i w :i 1 a 'mc1' dur ing the

i r ar" anc 

i nFormal and formal I (:al5 gather .i nc 
phases. However., they wil].
not he di ec: t I . nnvov ed in data col .ecti . on or i n the
ident:ift icat on of f aimers 1:o parti.cip. pal: in on-.farme field
t.rials. IhMis i it-, approach c::urrernL'I.y.use,d by [)"SP . SR unit.wi .l empI oy eui(merators who wi I . I:eh S.pm rvised by the fie.dunits rather- than re] yi nq on ogtr si.on agents who have other
tasks. Thus, tIe:. reed for conti:n ly:.L vI, l.!rain;i.rnc data gathering
agents f:o for maI. surveys i s li. it. :.ed. The resporse cf the 
enume-rator- will not he in.f.tlenrced by an agent's pre-existin.gnqt i es i n the vil 1age , and the researchers themsei v-s have?
incr-eased di. rect.. contact wi. th a .imited n umber ofF farmers in a 
gli ver area. 

6. h: ext,ent to which f ield agent.s can be involved depends on
the methodological approach which I)RSPR takes in defining
recommendati .on domains and des1gnin . test s. I*f the current
metlod of choosing rcp'l:)reisent.ati.ve vi.l ages for in--depth survey
and fCor on- larm ". s, . ng:is -et:ai ndl, a small number of ag.: t:swou]ldi he reqIrred, bIt they wou.l.1d be needed on an :interisiv eha sic:s wh:ich would makFe di fficu.t... for lthem to carryit ci 
their other tasks., of :)ther methods 

out 
are tried whi.ch involve 

rwides scap. t.est:in, the time reqouired of an irdividual agent
would he reduced and the number of agents parti ci pati ng
would be .::reased. 

7. An irn:era' nc::y t:.as k f or-c e shouild be estab.ished on a tempor'ary
ard s.-riecdd i)asi s to addcress spec i. fci pr-ob.l ems. (A core groupwoul d:I:incl u,d. FSRF team members , a SAFGRAD represernatiye, aSRCVU r epre s-n.tat i ,e , nd the re.qEr coord in at.r of thee;tei nr. S rieic , ('CJ(.. t .l.ornal e'pert i se nieedd wou.d be cal .l.ed a ri onii a case by case basis. Oine f unc: t I on c.f; i. 5 qti wo.l dro:u p
he t:o review fi.-eli research probers and determi ne the roles 
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of 	 the dif:ferent units for the upcoming sson (e.g. whether a
parti cul ar test be r:condUct.ed by SAFGRAD or by DRSPR).
Only those members s.gnif . cant . y i nvol ved in p1 anni ng or
implementting the sol utiC)n shoui.d bt inc.li.. d, and they .t . ri
have the ability to provide relevant detail as well; ma ke 
deci si ons. 

8.. 	 rhe recormendat ions sutpp(:rt the stri-ategcic rhci::e made by DRSF-R
in definirng the corganiz ation s geoqraphic oriain. In accepti ng
the extenrsion agency bouddaries as the domain for the )R SF"R
regional. teams, the geoqgraphic areas for research and for 
+uture service delivery would remain the same. Coordinatio,i c,
data gathering activities, adaptive research, and definitions 
of extensi on .faci 1 i tie. are .hus fa(-i I.1 tat ed. However, the
ability of the exitension agency to provide di fferenti ated
Supporting services to speci. f:i.c recommendation domains (with.iin
the boundaries of the extension agency) should be kept in 
mind. In attempting to correct the.. :onventionaI research 
approach which seeks solutions appropriate for broad agrk.o ..
climatic zones, FSR-E runs t.he risk of def:i,ning doirains whi ci, 
are more specific or smaller than the extension agenc,ies C:n 
support. 

9. 	 While this proposed proj ec t will not directly f.Vv-t v d 

resources for strengthening the service del ivery 
 I-apa...I,
the mul. ti -p(..t ros etensi ori agenc i esI a process sh(:t.1 ",
devel oped for assessi.ng lhe demarids :hat a prfl,
innovat.ion/activity places (:n the existinq delivery sy-. i 
that area. It is assumed that the capacity of an extei.:, 
agency to support a gi ven 1 evel of additional act i vi Ly w1 1: 
vary according to the degree and type cof innovati on/ac.! ivi,
The fe.&si hi I ity -F i ric LIUdi ng this analysis as part c. i' 
joint research p.l anning proro,:ess should be i nvesti gated I,
routinc u it-i. izati on of this process woul d.. an',her di::..I=p. i
C.f i nl.::ages between rese,:rIh and . ... (I i.n .1:u t. I 
eval uati orn. 

G. 	 ISSUE-: Linkaaes Between the-D)RSER and Li v'estock- and Vj , 1 
Research 

The li nkages between livestock and agri cLl. tu1ral resea, ,i ,
parti cul ar. y i mpcurtant in some r-egi ons. Mal i I..i ve" ' 1 i
p.Arovi des 4or F ar"nii nq syst esn.' research -, . i I ;
coc'perative agreement with International. ' . 
A+rica (Ii..CA) . While ILCA's prc.v:iouk. rl.: -.k war..fl 
forage for migratory animal s in areas nor 1:h o .f iK
emphasis utnder the new project will be pri 	mar Iy i 
identifying constraints of on--fiarm cattle feeding. 

I LC-A will Su[pport the FSR tinit in INI1ZFI whi ::h will ii. -
forage production specialists, two animal pr(dLctio.)n sp,. . 
one sociologist, and one. agr:i c.itur-al eccn rniist as r- ,.
expatriate agricultural economist and a for ag- agronomi . 

E -. lD 

A 1beDocument
 



1lT.t.: ciI:Ji, ;omlmlen'' . on s,4 

1. 	The proposed pro.ject will provide additional trainirng for
 
li.vestoc:k speci a. i. sts who will be members of the ORSPIR 
regioral teams and possibly provide support .for INRZFH/ILCA 
Farming syst-l.ems e f ort. 

2. 	 Funds should be made availab.e for travel and perdiem costs 
for INRZFH scientists to advise, develop and participate in 

researc:h activities focussing on farminq-1 i\vestock-forestry 
interface. 

3. 	Cooper ative research agreements should be developed between 
DRSPR and INRZFH to address agro--forestry and on-farm 
livestock: problems ident i.f ied thru FSR/E efforLs. 

Because the FSR unit within INRZIFH is just beirg developed, the 
iormlJ. linkages between the two agercies shoul d be established 
slowly as t.h. capacity and experionce of II'NRZFH is developed.
 
Forma.l i.nteragenc:y bi.nding agreements wil11 only be appropriate 
when the problem identi fication ski].ls of the two groups are
 
developed to the poirnt where each group has something to offer 
the other.,
 

While this projec:t is. not intended to have a substantial macro-
economic focus , :utu . i ci es , cul ar . pr i ceapr i 1 tur a po. 	 parti y 
pol i c:i es, may emerge from f i el[ d studies as a probl,em -for 
consi derati on. As a resultt of the 1 iberal i zat ion of cereals 
mar ket n-in pr oduicer pri ces for tlose cr'ops have been 
significantly increr:ased. Negot iations For liberalization of rice 
market.innr are rur-ent] y underway. [lhe Multi.donor Cereals Mar ket 
Restruct-ur 1 ri IPro ject w-i i condc.,: t poli cy research , propose 

e
c:hanrgies, and su.pport these I oinq -, e d pol . cy reforms. It i s 
unl Iely t-hat. price.policy constrairnts .are d-ent: lied as ma.jor 
consti :t raits :o prod.uct . on, th (::. llab w ith thei ] a-hborati o r Cer-eal s 
larket. Restructur:i.ng Pro.ject w i I pp ursuec:.d. The nieed for 
f L- her i ion . pot en i;.. : t. r a i s bei n vest i, if: hos a I on sst.i can 
i.derntifi. by the DRSI: referr ed )irector of forIed and to the ITER 
di scus.si oi ith the Steer i ngj Coord inat on C]ommi teeand :i. 
of the Of I.c:e et de .Stabi.:sat.on desORSF', Oric (i k.qu]t'.1 
(under the MindI 
the case of rofi od cas h :r ops, pr i.c:es are set at the nat i onal 
level. lhe:1hi sue of price 'Iisiori n t.i.ves f-(or cash crop production 
is an :impor:ant,,- iine for. he ex!ten s I. ion agep r :ies with cash crop 
mark-eli ng invo (e IH, andci the priIce scheduler1 voenront p:g. CMDI ) as 

(bar6me) prov *cides a .i ::: opasiceratirq revenues -for these
n agpenci es. 

cha nel:liiv:For Iii s ar 1 sAgi i.n , the I piur su i r hI r~arti cc I. c:onstr-aiint S 
through tlie Di r.ctor iUonral of IER to thn Di rirector Gener-al of 
Nat io .- Agricultur:. :in :.of er ation toal. ,e()NA) c harqe the (lOp or the 
Ministe:r of Agricu]l.ure. 
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Policies regarding subsidies, input provisionare within the and credit pronr-amspurview of 
the secti 

the *-tens i on agencies. As irdicated inn on r.eearch e,.,tensionI inkages, the proj ectestablish ,I I.a prOcL .. s for assess:irig those constraints.
 
:.s.L,!-._ Per son ne-
 and S tf n irqtF 

In order to increa.se the produc:i.vity
will be workiinq directly with 

of the Mal Jan personnei whothe proJect, ':oitsideration shoul.71be given to personnel policy changes. 

Rec ommendati ons 

1. Duri ng project negot:iiati.ons, the Mission ShoIuldability clarify theof DRSPR to hire the additional new staff required.entrant s Thesv;i nto the s.f 4: wi ll be necessary toe>x i st i ng ac I:i vi t i es 
mai nt ai n t.I,'of Dk.I:R and to i dent i +y appr opr i aI. e...candi dates for I ong-ter'm triai ring. hi s shoul.l1d be speci i ed..,A
a condition precedent. 

2. Staff i ng levels should be iindicated alongannual r esearc:h program, 
with the proposei.

and the authority of: theDirector to 1i vi s.i rir-efPUse sta+f: riot in an approvrc, staffingshoul.d be established. .his patt.r-,
shoulld be spec.1.f ied in the1 rOr1,acqir e e(i.,n 't .
 

i.)n i mpr ov d Job .. and per s
d i gn nrne l ev ,i at ion aind pr,.,'o t i . 
proc(:..ss rhou,Id be developed and rmai.ntai.ned at least in i)l 

4. 1he EUSAID policy on incentiv e alllu:)wances shOUlc beand provided equally in cliarf i ,all. USAID...-fvunded pro je-tthe system of allowance c. Hw)woEshou.d be providvied o--nly aftorpersonnel ,dr,'iieval uaiti on and promot i on systems are e!.t lt:. .,This should be a condition precedenrt. 
5. The project should al so provi de incent.i ves to encour Ageacti vi ti es :Abetween 
 re Fe ar (..h uni ts aid
i nterdi sc:i pl i nary wi t1hiinteams. .lhe current egal. framew,, I-I, Ifor all owances does provide +tor this potsi . i tv. 
6. Non-monAetar-y rewards Fshou.. dopportuniti :y 

also -. devel o, -, ,It.o pub I sh, cc r1- .icates and sm, 1contrj butions to joi ni: research acti vj I
re'search :ol .at.ior-ati on o . n 
pr fnrm., 

JDi SCLSSi.on 

The di stribut ion of staff, the- ability to revcrui tstaff will be an Iii ,important issue during implemenwtat. ionsome vari 
at ion a:cordinq to :. .ssi i cat on a.s
(career a .:i. .......
civil servant) or (-onDRA, on.y .. tr,- t41. of the tota. Mal i an sf onct ionna i res. oF ,I n DRSPF, %/7 )f 64 H afrCti onnai res. .1 
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The Directors of IER Diviisions (al. so extension agencies) appear 
to have little control over the recruitment and selection cf 
staff, particularl y in the fon.[tionre category. Selection 
cri teri a and p:roc::sses .for staff are under the control of a 
n at i onal Emp I yment C:omm i ssio. n whi:.ch assi.gns publ i c service 
employees to speci.f'ic positions M 1l profess i onal level positions 
(In,, I" A, CIA) and t op manaCemen::.I -t pos...i i.on s are t...o...:. r 
slots. When a director decides to establish a new posit iotn or 
wants to +il1 a vacant position a writtren request specif4yi ng 
qual i. ications is sent to t-he 
L. .m ssi on)des.Ii..at. on f f.f f .cc .at i.ons Di rectors do not have 
the authority to ref r.ae an employee who is nominated to a post in 
their organization. In theory, however, if the employee f:ails to 
perform adequately, he/she can be submitted to the Commission for 
reassignment. Data on the level of turnover in staff is not 
avai labl e. 

Ma].ian salary levels are quite low. Top leve administrators earn 
about .3,000 per year. and the average sal ary o4f B.S. .evel sta+ f 
currently in D)&RSiPR is less than ::1:5()0 per year.
Promotional systems do not provide incentives for individual 
performance or jo.nt on. In mostfor co] laborati French-based 
promotion systems, promotions are based on Fine gradua':tions o: 
educational di-Fferenc:es rather than on worrk related :actors., 
Mor:over, decisions about promot.'ions are made outside of the 
employing agency, thereby substanti al ly reduc ig the 
instrumental.ly], of the.e rewards. 

Because compensation leve.s and promotion are heavily tied to 
educ:at ional. .level.s trainia,ng provides the principal incentive 
avai lab.. e to agencie.s for rewarding employees. The ini ti al 
nominati on for trairing i.s made at the division level, and 
reviewed by the ):.r ector and Mli nister, and f inally by the 
Ministry of l lar. Opec:I.f:i c criteria::, are rot .fixed, but. thre 
years of prior service is often rnquir'ed. 

Projects do proviade a number of e>xtrins:ic incentives such as
 
supplementary a. .owances for addit.i,onal responsib:i,lity,, hardship
 
posts. access to ve-,hicles for seni or staff, access to credit for
pu chase of MbUy ies . or bicyc.es. The legal basis for extrinsic 
i ncenti yes to publ i c empl oyees in development projects was 
established in Decree No. 1.,51 on August 26, 1975. These are as 
fol. ows: 

- supplement f:or resp"nsibility limited to specified senior level 
sta.Ff responsible for implement.ing pro.jects (individual rewards 
for spec:i..Fied individuals based on statLus) ; 

- performance award to individuals or groups performance 
according to norms of reference for exact specialty paud 
peri d i call. I.y; 

- risk allowance p.rovided to specified groups who subjectedare 
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to physically or morally difficult conditionsjobs, e.g. certain types of health 
due to their 

workers and prison guards.
 
This legislation provides the framework within whichprovides these incentives. each d.,norThus, projects withinby USAID regional IER, so.pportedfunds and by other donors,the are allfollowing pr.. ingtypes of prIp, though the level of support
varies: 
- supplement for responsibility for directors, deputy directors

and division chiefs ranging from $127 to $231 per month; 
- research supplements ranging from $38 ro $82 per month;
 
- performance 
 awards to individuals basedtheir on exemplarydesignated workpositions equivalent in 

provided one time per 
to one month salarv year to staff in each grade level(maximum percentage is specified); 

- hardship allowances (similar to risk allowances) paid month t,.to all individuals in remote areas.
 
Similar supplements are 
provided inthe Ag. training the extension agencies .nOinsitutions. On the other- hand,.el iminated primnes the UNDF W.;and provi des no fuelexpenses. or other oper'at i.nThere is currently a UNDP project w:itheffect the DRA.of limited operating expenses (It

c-an be noted:not have fuel to DRA stal 1 !visit sub stations).developed A uniform policy shouldand applied to W.all USAID Projects takingconsideration Wpolicies of other donors.
 

Non monetary incentives 
should also be considered.other countries Researchersare often motivated by the opportunityand gain professional to publirecognition among thei.currently over.,s.no publications Therein Mali other I,to . annualthe Technical r,nr rCommissions. Other specialcertificates awards su/:h n:i(and some cash bonuses)contributions could be made fcto joint esearch activities,collaboration, extensinn-rn.a. .i, ,or tea, performance. Awardscould be made for joint .c4ivitto members of two different divisioswho have demonstrated or ,t 14.productive collaborationi 
or to tteam with P g;(the best performance records for a given n.' d 
Encouragement 
 of the team approar:h used in
important .... I .role in improving th, 

u 
eff...*a:t.venes-For exampl e, performance of the,,

of researchers is
researcher hi gherparticipates iwith the supervisorresearch in deteri,,topics to be pursued. In addition,influence supervisor,these groups; those supervisorsauthoritarian withstyle may be able to influence job commiLw,..improved performance V1. 
of their staff. 
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rhis analysis is based upon following assumptions which might

have substantial implications for the role and staffing of
 
USAID/Bamako, and technical assistance team.
 

These assumptions are: 

1. contracts technical well asfor assistance as construction 
will be made directly by LJSAID/Mali. No major host country 
contracts will be used. 

Contractors 

participant training.
 

2. A'I''O- will be responsible for procurement and 

•. Authorization for payment of all vouchers and for procurement
orders will require the signature of a USAID authorized 
contractor in addition to those of the relevent Malian 
counterpart. 

It will readily be seen that the arrangements which result from 
these assumptions wi. II pose a substantial management
respons:i,bility for USAID/Damako and the contractor. Because IER 
has not worked directly and extensively with USAID in the actual 
impl ementati on of projects, the i nvol vement of USAID in 
implementation has Lo be very close. 

Mission management resources will be reorganized to accomodate
 
needs generated by the change in program emphasis as discussed 
 in
the FY :19 5 CDSS. At the moment one f.ull-time agronomist (at the 
Ph.D. .oevel ) is currentl y under long-term contract, and the 
Agri cul t.ural Development O..F i cer i s ex per i enced in FSR 
::p proaches,, A s.ni.or ] evel pro'.je(::t managemen pPosii.1on ., to be
 
vacated in May 1 78, has been red-,I efi ned to 
emphasi ze agronomic

sk:l ls . nd research management experience; rec.ruitment for this
 
pos ti con i s .tnderway. Shor t-t erm'n c ounrisel i s 
 avai labl e from 
qual i Fied staff at the SJDPI and REDSO off.i c:es. Wi. th the 
disbanding] of SDI-"I the Mission agffric(7 ultur al deve.opment staff 
wil3l. be augtrmen ted by an agricul .turaI econom:i st experienced in
desion evaItat:ion and implementation of farrn level, research 
programs. The project off icer would be responsible for"
 
appropriately util izing the technical staff of USAID from the
 
li vestoct:: anrcd forestry sections. 

The project will place a relativeIy heavy burden on the USAID 
Management and Engineeri ng staff in the :i.rit ial phases of this
projec:t. The pro. ect anticipates construction as detailed in the
proposed budget'.. Until an institutional cont-actor is available,
initial construction will be managed by USAID based on plans
developed by a A&E 'Firm. 
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Existing level of staff and personal 
inservice contractorsEngineering and theManagemert OTffices of USAID/BamakosufFicient are notto meet this workload. Thus,provide support in 

a contractor sh idprepar:ing and managirng constructionConstruct ion plans.plans would be managed andby a contractorreviewed w11i 0e:and approved by the [ISA/I !Mal.i Engineeringe;.xpected Office, C isthat Jocal contractoi-rs will beupon the Mii ssi on 
awarded contracts Ibame(ds standard open-bidding pol i .and construction. managemcnt AAll1 renovation

inc.udincn paymer .I andof completion cert icat.ioand release of funds would be based upon Missionpol icy in force at :he time oFaddition, the 
project implementation. Incontractor will provide administrativestaff with supportex;perience i n procurement and financialfamiliarity management andwith USAID requiremer-nt s , as wellbackup system as a U.S. based.for FCac ilitat:.ing ove'rseavs procurementThe responsibiL.ity and shippinq.for select.ing and processing candidateslong--term training f.:.should be

and 
clearlty assigned. In addition, US.AIDIER procedures for i denti fyi ng, sel ecti ngcandidates and p. acingin th-. U.S. and upon their return to Mali should hedeveloped immediately. 

A procur-ement waiver anticipated for certain equipmentAttachments. in in theProcurement in the U.S. and shipping to Malicontracted will beto a purchasinq center (e.g. AAFC) or the technicalassistance contractor. 
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!.ng
-A.rc-Ltura-1 [: Decis..n-- _a.n.d, IR_ Strtr-eATTACHMENT I I 

The major decision-making bodies are the 
 specified technical
commissions of DRA and I)RSPR. In I)RA, chi ef of each research
unit (cal 1ed as cel I ) submi i:s r'esarc:h proposal s to the

appropriate researcht section (e.g,. SRCVU). 
 The research sectionin turn (e.q. BREVO;) review the proposal.s internally before
submitti ng to the t.-clnical commissions. Research programs must
be revowed and approved in the annual 
meetings of the Technical
 
t;ommi ssic ns oif DRA.
 

The staff and chiefs of each division, section and cell attend
the technical commission meetings whic:h generally lasts for 
about
 a week in March. Written reports on results of research conducted

by each 
 section during the past year and proposed work for
upcoming year are distributed. 

the
 
Tne..ie documents are summarized in a i.5-:-0 minute f ormal present at i on by the section chi efs.Fropoised el ement s are crop speci f :i. rieB:: ef di scussi on :ispermitted and the individual elements of 
the work program are
accepted , rev i sed , or deleted Mot . i c:at ons i , suggestedactivities 
 may also be proposed. 
 This process r-equires that all
work on 
research problems must be initiated at. the nat:ornal leveland must move through testing a: 
the various research centers and
at locations. The process does not readil y permit 
an iterative
 

referral of 
problems from field based researchers.
 

The e,,isting agric:ultural research 
deci sion.,making processes
within DRA 
arm strongly or-iented towards development and testing
of new varelies on 
a crop basis. There is a terndency for research to be conducted under strict experi.mental conditions
the research st.ations. 

on
 
Once a new variety .irpractice is identi-

fied at a research stat:ion, similar trial.s will be co(,ndu:ted at.
t-egionl stat.:i ons in one or all of the regions (ie. Cinzana,Mopt .., Dire , Sam6,). Then mu]Jt:i..I, oca:i.nea. :rials are conducted at
Fe I-n is c1 (!-!. .. ' hep).t Ii et _ (FAR(s) tus:ing promi si ng technol ogifrom these trials. SAFGFRAD may al o initiate on-form test. 
e.r 

s whi chare researche- Themanaged. ob.ectve 
of these tests i s toc ond -:l:tr. als on one t.echnic: al prac:.: ce throug.t:)t a ].ar'ge area
to determine iy 1:oits app.l icabi it. that entire area. It is
possi.,ibe for simi.lar trials t be coni:,niud at the nat ional andregional 
 centeis si mu.. taneousl y. Ilowever, no work may be
undert ak[en on formers f ieJ S unli ess tr al s f i r st
have been
conducted on 
r"e .giona.statios,5 and at muJt].ocational. sit es. Themult:].oc ational testing unit is relaL ively weak: in terms of bothtrained personne.l 
 and operat i ng resources and conducts tri.a].son. y research ,stations and otheron 1oc:ati ons (PAIR s) O 1.4tinl ytria..s were outset I:th s y-ar. SAFOPD:F.,I) wh:.ch is located inmut.il cational testing, unit conducts t .2.t.. n-farm tests
a.lly. ("he exception to this prorces s occurs when ICR ISAT Iasproduced result s which require: fIield test.ing; these tests can be
under-taken by wi thoutSAFGR(D previous testing by the

mul. t:i.l ocati.onaJ onit. The results of. SAFORAD's on-farm field 
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trials will then be made available process is intended 	 to the Operations. Thisto gener-ate results which are applicablebroadly defined 	 foragro..-cl imatic areas. 
Na t i noanl n dF un c 1 o s o DRS r ~A TT AC HM EN TV 1KA. .Nations !!uncF! tions 

-	 Work plan and budget review IER Directorwith 	 and USAID (Dutchand Canadian also)
--	 Establishing an effective personnel review process
corresponding 	 and
incentives 

-	 Approval of research plan
-	 Allocation of budget 
-	 Disbursemen t of: funds-Allocat-ion 
of f'tel and vehicles and other mr-eans- Ailc. tion of 	 of transports, 	.ff and level-	 Backstcpping of effort to each unitfield 
 units 
 for transport, supplies andprocuremen t-	 Establishing and maintaining accounting and financial . Scheduling 	 planningimplementation activities 

-	 Monitorirq progress and evaluation 

"" Liai son with DRA, including negoti ations for on-statiOnresearch activities-	 Arranging for specialists from other divisions/agencies

assist 	 to
in specific researc:h tasks
 

-
 ppraisi ng existing technologies relevant t-
-Assessing implication 	 nroblemof national policy-	 Dissemination to, r'searchof reports to extension, training and researchagenci es 
-	 Gathering and ana].yzing secondary data on Mali-	 Collaboration with international agencies
4. 	 [r~aan.., S u.![po;r- _f noct i onE:
 

Organizing 
 and co)nductirgi workshops and semi.-sinformation 	 I haringand exchanging research 
-	 Development of 

resuJ 
on-the-.job training program-	 Identification of candidates 

-	 Ass.isting .For- trainingin the I ntroduction of FSR/E curr:a culbagricultural training schools 

-	 Develop annual work plans and budgets for entire program-	 Develop guidance on research design 
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- Analyze and approve recommendations for on-farm research 
- Assure quality of data collectior at recional level 

- Assist in analyzing results of surveys and on-farm tests 
- Appraise existing technoJlogies relevant to problems 
- Support in asssing the input/support services for a given' 

i ntervent ion 
- Set criteria For choice of research activities 

-- Develop building plan. and review them with USAID/Engineers 
- Issue requests .for bids and select contractor 
- Monitor contracting 
- Monitor facilities maintenance 

-Selection and detormination of recommendat.ion domains
 
- Data collection:
 

" hypotheses to be tested
 
• develop methonology
 
. data collection procedures
 
. design of :instruments and techniques
 
" sampling
 
" implementing ard monitoring surveys
 
, data analysis
 
" evaluation and :interpr'etation of data and reporting
 

- Identify intervention, develop hypotheses for on-farm testing 
- Determine number of tests, f:actors, select farmers and sites 
- Establish criteria for evaluating results 
-- Assess marketirng c:onditions and impl.ications for research 
- Conduct fie: trials with ex"tension agency support 
- Analyze and Pvai.uate data and report results 

- Appraise existing technologies relevant to problem 
- Communicate and share information with the extension agency 
- Coord.nate w :ith the extensic~n agen(:y in the del.ivery of inputs 

to f:armers participating in tr:i.al s 
- Report impl i cations of researc'h for extension agencies 

-. Train extensi on agents to conduct on-farm research 
- On-the-job training of technical staff 
- Tr ai ri rig en.merat.rs 
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- Propose annual technical work plan/budget and staffing- Allocation of staff and level of effort for research activ.,ies 
- Maintain vehicles 
- Maintain personnel and financial records 
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ANNEX F
 

ENVIRONMENTAL ANAIY3 I S
 

Concerning the environmental threshold decision, the AIDi/W Africa,
 
Bureau environmental officer granted a categorical exclusion for
 
research activiti es and a neqat. ive dec.aration for construction 
and hous.ng (SWiAE UNCL.ASS. 223324, Aug. 9, 1983). The basis for
 
these determinations remairs valid. 

The environmental officer indicated that a risk-benefit analyses
 
is required before pesticides can be procured. Recently, risk
benefit analyses of pesticides used and recommended -for use inl 
research programs in Mal i were conducted for- the fol lwino 
projects (see attached tables):
 

Semid-Arid Tropics Research Ii (688-0226) in 1981; and 

fOMVS/Aggonomic Research II (625-0957) in 1982. 

These projects operate in areas in which proposed FSR units arc,
 
to be initiated. Concerning pesticide use, the FSR/E project
 
should adhere to the already approved approaches for these areas.
 

A.thouqh research cfforts finanrced by this FSR/I. project wi].l be 
carried out under carefully controlled conditions, pesticides 
will be examined for their potential. for farmer-level use. It is 
imperative, therefore, that both AII) and project staff propose, 
the use of safe arid efFective pesticides.
 

Tab.e I lists the pesticides currently used and recommended by 
the Ma. ian ,qovernment. Table I1 proposes a tentative list of 
Environ mental P'rotect. on ygenc:y (USE'PA) and are relatively Iess 
tox ic.: and sf e. If pest i r i des are proposed that are not 
reg i stered or ac: cept ab I e to "!he I JSE;PA, a request sh ould be.b:' 
prepared in accordan(::e with the cri.teria set forth in Regulation 
16, paragrap'. 2.1.6. :! (I) (1) (i). This d::ocument would then be 
pres:?nted to the AID/W Af-rica Bureau environmenta] offficer for 
revi ew and connsu Itat i on wi th the Bureau of Science and 
Technol ogy's mg ri -' Jt:.ural Office. 

In addi.tion, AID/W approval will be required prior to procurement 
of a] . pesticides with project funds. 

Ihe role of pesti.ci des in the project, should be viewed as a 
secondary pest management component. The pr'imar-y management 
str -t:eclies sh::ld.t. emphasize traditiona] inltegrated methods such 
as cultural practices, resistalt varitiie.s, and preservation o-f 
natlurally occ:..ring agents., lhe object:ives of the Irteqrated Pest 
Management I:P'rjcit'OC I'. (IFlM) i. n Ma. i d e scr ibed i r the Techni call. 
Anaysis, ar, h i.chly c:ompat ill.e witIh the FSR methodolIogy to be 
followed i n this project.. EPM part (:i pat i on should be solicited 
in design and imp.lement:.atior of FSR pract:i ces. 
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TABLE I 

INSECTICIDES USED BY 6RM,
 

Atrazine
 
(*. cdrine (Monocrotaphos) 

Bromophos
 
Chlordane 
 + Dieldrin (Procidam poudre)

Cotodon
 
Cot:or an
 
C trac.ron
 

Cyanophos 
Cymbush
I)fc1is 

Di az i non
 
Di el dri n
 
Dieldrin + thiram
 
Di thane
 
)i chl orethane 
Endrin + DDT
 
EnCIosul.1. cn
 
Ethyl Parathion
 
Fenval erate 
Fi nittrothion
 
Navacron
 
NLvat i or.
 
Preprothi on
 
Phosalon + DDT
 
Ihostox i n
 

Fol iitr ne
 
Pri reagan
 
Propox Lu
 
ons tar 

Sorghoprim 
Sumi ci dine 
lor-ak 
Vapam
 

-


I. Data obtained from CMDT and OPSR ' , rn
Semences et r~coltes) 

P



TABLE II
 

Insecticides 	 Regulation Status Crops 

Acephate oral (rat) Registered 	 all 
945
 

dermal (rabbits)
 
- 2000
 

Ibacillas non-toxic 	 Registered all 
thuringiensis 

Carbaryl oral (rat) Registered 	 all 
Boo
 

dermal (rabbits)
 
- 2000
 

Diazinon oral (rat) Registered 	 all 
:300-380 

dermal (rat). 
-2150
 

Dimethoate oral (rat) 	 Registered R, M/S, W 

dermal (rat)
 
610 

Fenitrothion oral (rats) Registered 	 all
 
250-500 

dermal (mice) 
- 3C000 

Glyphosphate ora.l (rats) Registered R, M/S, W 
4-':3-0 

Malathion oral (rats) Registered all 
2800 

dermal (rabbits) 
4100 

Phostoxin 2.8 mg/l air Registered on seed storage 
(2000 ppm) basis of user (all crops) 

hazard 

Thiram oral (rats) Reqistered 	 M, I/S
780 

1) PartiaI. y adopted from risk/benefit analysis- (MV/Agronomic 
Research II (625-.1)955) 
2) R: rice 

M: mai z e
 
M/S: mi 1. . /sr ghum
 
W : wheat 
V: 	 vegetables all: acceptable on any of the above. 
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ANNEX 6
 

.IN.ORMTW2NA_.AEM.ENT _INIt..HE]FSR/E~ PROJECT 

This project will place major emphas.i.s on quantitative data
 
gathering and analysis 
 at the f:arm level and village level.
 
Experience 
 in other farming systems research projects elsewhere
 
in the regi on i ndi cates that much more data i s general 1 y 
coll.e cted than is analyzed and that much of the data col.llected is 
never processed int:o a form which .faci] itates .ater aess and 
ut.iization. To some ext:ent, thi.s has also been the exper :i.ence of 
DRSRI:t to date. I. i s oftell t.hr'oLCIh't" that th. ,c:q i:is tton of a 
compt.ut.er wi . I. ault omat icllJ. .y resol ve ]. l at:a hand Ii ng and
 
man e.,ment probl ems. It i s now well-kLnown that :it i s not al ways
 
so. To avoid these t:raps, the foilowinq deciio.os wi... be made by

DRSF'R, the tec:hn:i.c:al assi stance team, and IJSO-,IDiDamakc in order
 
to address the prob.lems of data handling and management: 

- on procurement of hardware and related software 

on systems to be established for data storage, management., 
and access. 

To assist DRSPR in developing policies and procedures related 
 to
 
data management and analysis, a short-term consuItant (a

specialist irn statistics and data management) will he elpiloyed by
 
USAID/Bamako in the first of project impIementation to: 

I. 	review in depth the present equipment., experience, and 
statistical objectives and approaches of DRSPR; and 

2. 	 develop, in col.aboration wi th DRSPR, a phased plan for 
the following: 

a. c:omputerization and management of the present 
 data
 
base;
 

b. 	 quide]ines for periodic additions to the data base 
in the life of the projct; 

c. 	 guid-lires for 
access to the data base by non-DRSF'R
 

personnel;
 

d. 	 hardware acquisition/maintenance options;
 

e. 	 software acquisition/maintenance options;
 

f. 	 staff training Peeds; how these needs will be met;
 
and
 

g. 	 short--term technical assistance needs in the
 
statistics/data management 
area.
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no;the~ tcca(:l assistan
-I: e *~ /iK ~ c*e(teCaml willn., .l en F:) W.):t.I. p, Crti:ipa7t:-, :in r;: 
noCt he~on board~( at1 thisoi t his r 'Pa a I ori andin r wa. tot he emt'I-t I p : ovi:iIr:),p)'$s .hI.I L.J M Io1/ ama h will. 1. : i ncll.:-1a b orI t c:r th Ion wit. D :i. , hei 

:.is undertood an.dJC, 
rt o nn i[Ie for seein5*ric , i. 1 n that Me; : laiitechni cal~ ecs a.r, appropri",ss~~.~istance ately.0 . revisedcontract l n-
or in~o1 theseected.c
 

USA~'iID[/DI:amakv 
 o w ill1, :tin it s (2(:ii1:' (2 I the organiza io
pr o nli np thle tochnil It i i0 nssistanc5.*re0perdaita genratde~d undjer Cini -el s'pecifCy that t h tth.is' projctr1dcli ver~ wi th pr oject funods,Oytp. "Do 1ive;i' ibl iata" willi bed.o will be dccef:inled i n teormsr of:
1 . h 
 r .t:ae::lama b l1--Fc...s,I .n 5]:ppy d:lsi do.::.-* and 1./4 i r h.:h':::ub 1e fl o ' r . ty/doublje si ded; 

2 .. . Qi. ...... :.i y.@ : 

of 

wit nnltl 1 month, of collectionco]. I e;:::i.ocli (or- e nd: y :.1 C?) ; anti 

.-, d';..s5 .et.I c: ::7l : : hard c:opy I n format i on onel.:.-er:, var :i Samp le 
ncross-ref)Ierm.nr)r'*d 

I e e e: pt. oF5 and :.:dei 
to ace'. ........ 

to qu:.cest 1 nnnai..resa,
::, ..;: :)- {::andi d [:) i"..............................r.......r:iJ informnati1on 

props r needed' 3r :i::.-.-reor .. i::: -!*; I.ee;l1usin ; :c :;I. ,I, rrPlc ,a. . spciiecl(I ios.:...... rc.?cs.re iIni furtl.. er' an,:.[ ys:is qo- cof thoda(oa s b e b a , et. ) a ~lspl )ectifiC:ciwi l da' a set. date:s assci atodg: L 

1ER and .SI.-IP K I I bei(.:, p .rt: :cOlI-,.ct: o. th)ie pr o.terts and wi I. I aa: . or f th(:.e-c ., ie:n'J r ' I: rinqg, t.oor dat.a.: acfi: .: : w i ch theMIi cm ps:iIo ,.will be.ie?pr-epl::ared0::l wler the cron t r-a c:t:h ,,n. Nlc, data wi. I tteUasim ,be.de :ibe, r.i. . c. I:c.o.I.DS I:L wh:t ch haEa ruIt, y bee ri n ..dli I ve r e d :l.; :R .to ["l"i 
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