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I To strengthen the capacity of the national agricultural research system to develop and disseminate sustainable, productive, income-generating 
technologies for small farmer use. 
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FROM : PRM, Jon H. Bresl 

DATE : 10 March 1992 

SUBJECT: Strengthening Research planning and Research on 
commodities (SPARC: 688-0250) 

Problem: Your approval is requested for the $19.466 millfon 
strengthening Research Planning and Research on Commodities Proiect 
(SPARC) for Mali. A total of $2.3 million will be obligated ih FY 
1992. 

Dis~ussion; Since the mid-1970s Mali's Institute of Rural 
Economy (IER) has been concerned with improving its capacity to 
generate and disseminate improved technologies that respond to the 
needs of the country's resource-poor farmers. In support of this 
objective, USAID/Bamako has become a principal source of financial 
and technical assistance for research under the ongoing Farming 
Systems Research and Extension Project, the recently completed 
ICRPSAT bilateral project (Semi-Arid Tropics Crops Research), and 
other activities including Cooperative Research Strengthening 
Programs (CRSPs), food security studies, and regional research 
network activities. 

During the past two years IER has pursued a major reorganization 
and regionalization program designed to enable the Institute, to 
respond more effectively to farm-level needs while at the same time 
maintaining the effectiveness of long-term research progtam 
planning and management. Key to this process is their putting in 
place important new administrative, procedural and programmatic 
measures, specifisally (1) national-level research program and 
financial b~anagement systems, comprised of decentralized client- 
oriented research activities implemented through a network of 
regional centers; (2) regionally-based research activities that 
satisfy needs not addressed by independent research projects, i.e. 
those not under the umbrella of IER; and (3) management systems 
that can ensure the accountability of donor resources. 

USAIDthrough SPARC, and in collaboration with other donors working 
in the agricultural research sector, will assist IER to implement 
these initiatives and meet the challenges of its new organization. 
specifically, SPARC, over a seven-year period, will strengthen the 
capacity of Mali's national agricultural research system to develop 
and transfer sustainable, productive and income-generating 
technologies for small farmer use. Within the framework of IER1s 
long-term agricultural research strategy, SPARC' will support 
selected, priority, multidisciplinary research activities managed 
by three regional research centers. It will also establish 
improved financial management, accounting and research planning and 
management systems to meet regional and international needs. 



These activities, which promote the accountability of research to 
farmers and 'foster donor-government collaboration, best reflect 
USAID'S comparative advantage in Mali's agricultural research 

- sector. They directly support GRM development priorities and 
strategies for achieving food security; the CDSS goals of more 
efficient resource allocation, increased agricultural production, 
productivity and incomes; and the DFA goal of broad-based, market- 
oriented and sustainable economic growth. 

The impact of SPARC will be evaluated mainly in terms of increases 
in on-farm yield or area that result from farmer adoption of IER- 
developed technologies; and, 'ultimately, growth in rural employment 
and the economy at large. . 
The $19.466 million LOP funding for the project is divided into 
technical assistance ($6 million), IER operating costs ($4.7 , 

million), training ($3.9 million), commodities ($1.7 million), 
project support costs ($1.6 million), audit and evaluation 
($390,000), construction ($230,000), and contingency ($926,000). 
The GRM will contribute $6,724,000 to the Project. The total 
Project cost is $26,190,000. 

~onskessional Amraisal; A Planned Program Summary (PPS).for SPARC 
was presented in the FY 1992 Congressional Presentation (see page 
333). No further justification or appraisal is needed as (1) the 
description in ths Project Paper is the same as the PPS; (2) the 
funding source (DFA) is the same; and (3) the LOP figure of $19.466 
million is less than a $5 million increase from the $18 million 
figure proposed in the PPS. 

~nitial ~nvironmental -nation ( IEEI  ; The IEE conducted by the 
Africa Bureau Environmental Officer recommended a Categorical 
Exclusion for the SPARC Project (see IEE dated August 2, 1991, 
attached as Annex I of the Project Paper). 

~ustification: Under Africa Bureau Delegation of Authority 5 5 1 ~ 0 ~  
have the authority to authorize programs and projects that do not 
exceed $20 million over the life-of-project or have a life-of- 
project that exceeds ten years. The A.I.D. $19.466 million grant 
for the seven-year project is within the limits of your delegated 
authority. 

pecommendation: That you sign the attached Project Authorization 
and Project Data Sheet, thus approving the $19.466 million 
Strengthening Research Planning and Research on Commodities 
Project. 
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Name of Country: Mali 

Name of Project: strengthening Research Planning and Research 
on Commodities ("SPARC1I) 

Number of Project: 688-0250 

Pursuant to Section 496 of the Foreign Assistance Act of 1961, 
as amended, I hereby authorize the Strengthening Research 
planning and Research on Commodities project (the ll~rojectll) 
for The ~epublic of Mali (the rCooperating C~untry~~), 
involving planned obligations not to exceed Nineteen Million 

, Four Hundred Sixty-Six Thousand United States Dollars (US 
$19,466,000) in granc funds (the 'IGrant1l) over a seven-year 
period from the date of authorization, subject to the 
availability of funds in accordance with the A.I.D. OYB/ 
allotment process, to help in financing foreign exchange and 
local currency costs for the Project. The planned life of the 
project is seven years and three months from the date of 
initial obligation. 

The Project consists of assistance to the Cooperating Country 
to strengthen the capacity of the national agricultural 
research system to develop and disseminate sustainable, 
productive, and income-generating technologies for small 
farmer use through the provision of technical assistance, 
training, commodities, construction, project management 
support, evaluations, audits, and financial support for 
operations. 

The Project Grant Agreement, which, may be negotiated and 
executed by the officer to whom such authority is delegated in 
accordance with A.I.D. 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 A.I.D. may deem appropriate. 

(1) Comnodities financed by A.I.D. under the Project 
shall have their source and origin in' countries 
included in A. I.D. Geographic Code 935, except as 
A.I.D. may otherwise agree in writing. 

( 2 )  The suppliers of commodities and services financed 
by A.I.D. under the Project shall have as their 
place of nationality countries inqluded in A. I. D. 
Geographic Code 935, except as A. I .D. may otherwise 
agree in writing. 



(3) Ocean shipping under the Project ;hall, except as 
A.I.D. may otherwise agree in writing, be financed 
only on flag vessels of the United States or of 
countries included in A.I.D. Geographic Code 935. 

conditions Precedent to First Disbursement 

Prior to any disbursement, or to the issuance of any 
commitment documents under the Project Grant Agreement, 
except for the provision of technical assistance, the 
cooperating Country shall, except as the Parties may 
otherwise agree in writing, furnish to A. I.D. in form and 
substance satisfactory to A.I.D.: 

(1) An opinion of counsel acceptable to A.I.D. that the 
Project Grant Agreement has been duly authorized 
and/or ratified by, and executed on behalf of, the 
Grantee, and that it constitutes a valid and 
legally binding obligation of the Cooperating 
Country in accordance with all of its terms; 

(2) A statement of the name of the person holding or 
acting in the office of the Grantee specified in 
Section 8.2 of the Project Grant Agreement, and of 
any additional representatives, together with a 
specimen signature of each person specified in such 
statement; 

(3) Evidence of the establishment of a separate bank 
account to deposit all Grant funds received from 
A.I.D. for the Project. 

Conditions Precedent to Disbursement 
for Construction Serviceq 

Prior to any disbursement, or to the issuance of any 
commitment document under the Project Grant Agreement to' 
finance any construction activity, the Cooperating 
Country shall, except as the Parties may otherwise agree 
in writing, furnish to A.I.D. in form and substance 
satisfactory to A.I.D.: 

(1) Plans, drawings, specifications and a construction 
schedule for each specific construction activity to 
be financej; 

(2) A copy of the Invitation for  id$ (13B) for the 
procurement of each construction activity estimated 
to exceed $100,000, including any local currency 
portion, prior to its issuance; 



A copy of each host country contract for 
construction services in excess of $100,000 
including any local currency portion, prior to its 
execution by the cooperating Country; 

An original or copy of the executed host country 
contract entered into for each construction 
activity under $100,000 to be carried out; and 

A description of the arrangements made to provide 
engineering supervisory services for each su-ch 
construction activity. 

kdyL- Denn s Brennan 

Director, UsAID/Mali 
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I. PROJECT BACKGROUND AND RATIONALE 

Agriculture plays a principal role in Mali's prospects for sustained economic growth. Major 
economic liberalization and policy reform over the past ten years have laid the groundwork for 
increased growth. However, for Mali to realize its growth potential requires sustained increases in 
productivity, which will come in large measure frcx,~ the agriculture sector and from rural areas. 
Measures to increase rural productivity are essentiai components of sustaining and increasing 
economic growth. 

Mdi's agricultural research system has a l r ~ ? y  made some significant contributions to rural 
productivity and to economic growth. A highly competitive cotton subsector, a healthy cattle 
population, increaced use of forage for animal feed, practices and varieties that produce more millet 
and sorghum grain in bad production years - these appreciable productivity gains of the last decade 
are directly attributable to Mali's increasingly effective o,gricultural resxuch system. 

Sustained growth in productivity requires more effective use of resources within the agricultural 
research system in order to develop techniques that farmers and others in the agriculture sector car1 
use to their benefit. The GRM has taken important steps over the past two years to increase the 
efficiency with which it uses financial and human resources in developing new technologies. These 
steps include the following: 

Merging the crops and livestock/natural resources institute into a single national agricultural 
research institute, the Rural Economy Institute (IER) in 1990; 

Reviewing in-depth constraints in the sector, and developing a clear and prioritized set of 
limited research activities to which IER is committed to devoting sufficient human and 
financial resources in order to have an impact; 

Initiating a research planning process in sorghum and millet in which teams of researchers 
working together plan and implement research programs; 

Reorganizing IER scientists and administrators in ways that more efficiently use scarce 
research resources and establishing a long-term relationship with the International Service for 
National Agricultural Research (ISNAR) for the provision of continued advisory services in 
the management and organization of research; 

Establishing stronger relations with both sxtension agencies and other research institutions; 

Actively seeki~~g a legal status and organizational framework which can both keep scientists in 
the research system and provide the incentives and flexibility required to do better research; 
and. 

Rationalizing the formal structure within which research plans are developed and approved. 

These solid changes signal a new direction and a new, more efficient way of IER conducting research 
to improve farmers' incomes and Mali's growth prospects. 



The changes are also significant because they are undertaken with support from a cadre of competent 
researchers and research administrators that already exists in Mali. The government of Mali, with the 
assistance of several major donors (including USAID], has over the past twenty years made major 
investments in the human resources needed to conduct solid agriculhlral research. Without such 
investment, the changes outlined above would not have been made nor could they be implemented. 

The challenge for the future, and the rationale for the SPARC project, is to assist the IER to 
implement the changes outlined above, while at the same time continuing to provide direct support for 
several of the research programs which USAID has supported in the put .  IER needs such support. 
While it has made most of the critical organizational and structural changes requiied to be more 
efficient, translating these changes into actions and resource flows at the level of the research station 
and the farm has yet to be accon~plished. 

For IER's plans to bear fruit will require a combination of technical ;and financial assistance, a few 
prototype research programs to serve as an example of IER's new and better way of conducting 
research, and budgeting and programming mechanisms to permit IER to bctter manage all of the 
resources at its disposal, including the considerable financial resources provided by several donors. 
Using such project inputs to fully implement the organization and structural changes already made 
will enable IER to better meet the needs of Malian families in increasing their incomes and food 
production. 



11. PROJECT DESCRIPTION . 

A. Project Goal, Objectlive and Purpose 

1. Project Goal and. Objective 

The goal of the Project Supporting Research Planning and Research on Commodities is to support 
sustainable economic growth in Mali. The strategic objective will be to increase incomes in areas of 
relatively high productive potential. 

This goal and objective iure consistent with the development strategy presented in the USAIDIMali 
1990-1994 CDSS to promote economic growth through policy change, increased agricultural 
productivity and private sector development in ways that improve the incomes, nutritional status, and 
vrell-being of Malians. 7fhe project goal and objective support of the Development Fund for Africa 
overall goal to achieve broad-based, market-oriented and sustainable economic growth, including its 
objectives to develop the potential for increased agricultural productivity, improved food security, and 
improved public sector management and efficiency. 

2. Project Purpose 

The purpose of the l~roject is to strengthen the capacity of the national agricultural research system to 
develop and disseminate sustainable, productive and income-generating technologies for small farmer 
use. Support for commodity research and technical assistance in research and financial management 
will broaden national capacity to develop and pfomote farmer-usable and sustainable technologies, to 
analyze the cost-effectiveness and impact of research investments, to develop improved responsiveness 
t~ farm-level needs, and to managl: an effective research system. 

B. Project Overview 

Since the mid-1970s the Institute of Rural Economy has been concerned with improving its capacity 
to generate and disseminate improved technologies that respond to the needs of the country's 
resource-poor farmers. In support of this objective, USAIDIBamako has become a principal source of 
IER financial assistance for research through the on-going Farming Systems Research and Extension 
project, the recently completed ICJISAT bilateral project (Semi-Arid Tropics Crops Research), and 
other activities including CRSP's, food security studies, and regional research network activities. 

In the last two IER has pursued a major reorganization and regionalization program designed to 
help it respond more effectively to farm-level needs while maintaining the integrity and effectiveness 
of long-term research program planning and management. This effort requires a significant number of 
profound administrative, procedural and programmatic changes which must be implemented while the 
Institute simultaneoulsly pursues the objectives of its strategic plan. 



First, in order to establish and manage national research programs comprised of decentralized and 
client-oriented research activities through the new regional centers, the Institute must create a new and 
national system of research program and financial management. Over 90% of the agricultural research 
funding which supports IER scientists is financially and administratively independent of the Institute, 
approximately 65% coming from donors and another 25% in the form of salaries managed by GRM 
but not by IER, Moreover, the Institute currently lacks the administrative capacity to assure the 
responsiveness of these activities to local needs and to the objectives of the Strategic Plan. SPARC 
will be the first externally-funded project designed to help the Institute create this management and 
programming capacity. 

Second, several new, regionally-based research activities must be designed and supported in order to 
meet research needs not addressed by the current independent research projects. As "IER projects" 
instead of separate, donor-controlled research projects, these new activities can be used to test the 
effectiveness of the new management system for research implementation. 

Third, as IER designs and tests its new financial and program management system, it must also 
identify ways to expand the system to the current "independent" projects while simultaneously 
assuring the accountability of multiple donor finmcial resovrces. 

The SPARC Project, in collaboration with other donors, is designed to meet these challenges. The 
project consists of seven years of financial and bechnical assistance to be provided principally by the 
Texas A and M University consortium (TAMU),, with an additional grant to the International Service 
for National Agricultural R .~mrch  (ISNAR). SIPARC will support selected, priority, 
multidisciplinary research activities in IER's core long-term plan at three different regional centers of 
research . At the same time, the project will focus on a program of technical and financial assistance 
and training designed to help establish, new and improved financial management, accounting and 
research planning and management systems which are responsive to the Institute's regionalized 
research program needs. 

With SPARC project support, IER will be a pactsetter within the context of the SPAAR (Special 
Program for African Agricultural Research) initiiative to revitalize agricultural research in the Sahel. 
With project assistance, IER can serve as a modti for financial and program management which both 
encourages the accountability of research to farmers and serves as a basis for improved donor and 
government collaboration and coordination. 

C. Project Inputs 

1. Technical Assistance l 

a. Long-Te,rm Technicd Assistance 

The project will provide 12 person-years of long-term technical assistance in support of IER's efforts 
to design and implement effective research management systems. 

IER scientists and managers are fully engaged in au major process of institutional :reorganization and 
an ambitious program to regionalize their research programs. Under these conditions, seven person- 
years of long-term technical assistance by a Project Coordinator (PC) assigned di:rectly to the Office 
of the Director-General can make an invaluable contribution to helping IER launch its new research 
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planning and management system, The PC will give specific attention to the establishment of a 
planning, monitoring and evaluation system, including support at the regional level and to inter- 
departmental programming. - 
At the same time, in the absence of full-time qualified and experienced personnel and a functional 
financial management system, 5 person-years of long-term technical assistance are essential tcl help 
design and test a new IER system of financial management which both supports regionalized wsearch 
programs and encourages greater donor confidence in coordinated research funding. IER lacks the . 
qualified personnel required to design and establish a new system. Under these circumstances USAID 
needs Long-term TA in place in order to ensure proper disbursement of and accounting for funds 
pr~vided by the project for selected IER research and management activities. 

Long t&m technical assistance, together with a substantial part of the short term technical assistance 
and training activities, will be contracted for through Texas A and M University and its consortium 
rartners in the Title XI1 Collaborative Assistance Mode. The joint IER-USAID Title XI1 
Collaborative Mode selection process took place in 1991, leading to the selection of Texas A and M 
and its consortium partners as the contractor for the design and implementation of the SPARC 
project. 

b. Short-Term Technical Assistance 

Short-term TA, and especially those who make a commitment to regular support over a long period of 
time, is a proven, acceptable and effective mechanism for providing professional technical support in 
Mali. It avoids the costs and problems associated with large long-term TA teams, it provides senior 
scientific advice, and it places research program responsibility in the hands of national program 
researchers. 

In order to ensure that SPARC related research is both effective and efficient at developing 
appropriate farm level technologies, short-term technical assistance from TAMU will be required to 
(1) link IERISPARC research to other similar regional and international efforts; (2) provide 
professional guidance to the more junior IER researchers who constitute the bulk of IER work force 
implicated; (3) assist IER to better formulate and implement true interdisciplinary collaborative 
research programs; and (4) assist IER research collaborators to publish resmach results and develop 
external funding contracts and grants. 

SPARC will support thematic research managed through five research stations in three different 
regional centers. In addition, several social scientists and economists in DPER (the centrally located 
Department of Planning and Rural Esnomy) will receive support, and - beginning in Year Four - . 
two production systems research teams. SPARC will provide short term TA to these thematic, socio- 
economic, and production systems teams, according to the needs identified in the annual IER 
workplanning process in which the SPARC PD and PC will participate. All short term TA requests 
will be initiated and made in-country by IER. An average of 11 person months of short term TA per 
year will be provided by TAMU, approximately 60% of which will support station research and the 
remainder support socio-economic research, improvements in research and financial management, and 
training. 



In order to reduce cost SPARC will utilize CRSPs where possible, paying travel hut not salary costs. 
There is a very close fit between the short term TA requirements of the SPARC project and the 
'attributes of many CRSP scientists currently conducting collaborative research with IER. US 
scientists from the INTSORMIL CRSP, for example, provide IER sorghum and millet programs with 
technical backstopping and strong research collaboration in several disciplines. The basic principle 
iwolved in using CRSP's will be that SPARC activities will be additive to already-planned CRSP 
costs. SPARC will cost-shue plane fares and add the required additional travel and other costs, for 
example, for a CRSP scientist to spend a week more than he would have spent in country under only 
central CRSP funding, in order for him or her to provide support to an additional IER research 
project or scientist. Approximately 40% of short term TAMU TA will come from CRSP's. 

In addition to short-term TA to support research programs and training, USAID will negotiate a grant 
with ISNAR to continue and complement ISNAR's core program of technical assistance in support of 
IER research planning and management. With USAID financing, ISNAR has provided research 
management advisory scrvices to IER since 1988. This has been an essential element permitting IER 
to effectively manage the development of its Strategic Plan and reorganization. 

The ISNAR grant will supplement the technical assistance and training in research planning and 
management provided to IER under the TAMU contract. This grant will enable ISNAR to offer 
strategically defined planning and management advisory services, including the introduction of a 
management information system, that supports and augments the more day-today and operational 
management and research assistance under the TAMU technical assistance contract. 

Regular, joint IER, TAMU and ISNAR discussions will help to ensure that thc technical services 
 aila able under the contract and grant are used in the most effective, complementary fashion to 
support improved research planning and management at IER. 

2. Training 

a: Long-Term Training 

As part of its long-term strategic plan, IER, with support from ISNAR, has evaluated its scientific 
training needs. This assessment is based on the deployment of current research staff and the estimated 
needs for research scientists to implement the Institute's long-term research strategy. The Institute's 
preliminary analysis identifies a need for almost 65 new research positions, required to carry-out the 
IER strategic plan. As the Institute continues to revise and adjust this plan during the next 2-3 years, 
the number of positions may be adjusted accordingly. 

B u d  on the identification of the Institute's training needs in the strategic plan, the staffing required 
to achieve those IER core research and program priorities to receive SPARC support, and the 
distribution of BSc., MSc. and PhD-leveS scientists currently in place, the project will finance 19 
long-term degree programs. Training will be provided for 10 MSc. and 9 PhD programs in 13 key 
disciplinary areas that will strengthen project-supported research and management activities (see Table 
11-1) in support of the IER Strategic Plan objectives. 

In order to ensure an even flow of departing candidates and returning degree holders, the long-term 
training will be scheduled in three phases. At least 7 long-term training programs have been initially 
identified that will immediately strengthen priority project programs: one sorghum pathologist, at least 



one sorghum or millet physiologist, and a cereals entomologist who are currently at the MSc. level 
require PhD level training; 3 researchers (a weed scientist and pathologist with the millet program and 
a cereals food technologist) with Bachelor-level degrees need MSc.-level training. A candidate for 
MSc.-level training in Accounting and Financial Management will also be identified for a first phase 
departure. In addition, two more PhD program candidates will be identified during the first trimester 
of project implementation. 

A combination of experienced IER researchers and short-term technical assistance will continue the 
research activities of those individuals selected for long-term training. Candidates for the second and 
third "waves" will be identified and selected by the end of the first and second years, respectively, of 
the project. Costs of in-country research are not provided through the SPARC project (with the - 
exception of a second round trip airfare), but project staff will assist dissertation candidates to seek 
financial support for such research when it is appropriate and approved by IER. 

* 
Long-term training will also include a spousal training component, providing for up to two years of 
academic, professional, technical or other training to spouses of long-term participants who 
accompany them to the overseas training location, and who are sufficiently interested in training to 
take the initiative to learn English and identify suitable training opportunities. 

Table 11-1: Indicative Training Progmrns 

MS PhD 

AccountinglFin. Mgt.' 
Agricultural Economicsc 
Agronomy 
Applied Anthropology1 

Rurd Sociology 
Biometrics (Agronomist Biometrician) 
Food Science Technology (Cereals) 
Entomology 
Forage Crops 
Plant Breeding 
Plant Pathology 
Plant Physiology 
Soil Microbiology 
Weed Science 

Total 

a The dcgra training should be based in Public Finance md through a School or Program in Public 
Administration which also permits coursework in business management. One of these d e g m  might be 
substituted or complem=nted by r graduate program in human resources management. 

b Should a relevant PhD progiam in this category be identified, one MS degree will be changed to a PhD 
degree. 

c Given the n u m k  of agricultural andlor sociocconomists in IER, this troiniag program could &gin in the 
2nd or 3rd 'wave" of PTs. 



Table 11-2: Proposed Schedule of Long-Term Training 

1 MS Students 

Number Departing 5 4 1 

Number Abroad 5 9 10 5 1 

Number Returning 5 4 1 

PhD Students 

Number Departing 4 4 1 

Number Abroad 4 8 9 9 5 1 - 
Number Returning 4 4 

b. Short-Term Training 

This training is designed to improve the professional skills of IER scientific, technical, administrative and 
support staff. The training will be provided through special, short-courses, on-the-job instruction, 
workshops, conferences or seminars in the US, another country or in Mali. The initial program for 
short-term training will be prepared for the first annual project workplan and revised annually in response 
to IER needs and training opportunities. 

It is estimated that some of the short-term technical assistance will be used in support of short-term 
training. Over the life of the project, participation by approximately 105 IER staff in overseas short- 
courses, workshops and conferences are expected to be planned. Short-term TA in support of incountry 
short-courses is budgeted in the short-term TA line item. 

Table 11-3: Short-Term Trainine Schedule and Costs (000 US dollars) - 

Short Courses 



3. Commodities 

Commodities to be purchased under SPARC include vehicles (4x4 passenger vehicles, motorcycles, 
mobylettes), micro-computers, laboratory and field research equipment, and office and household 
furniture and equipment to meet the administrative needs of the project and to provide the necessary 
infrastructure to carry out the commodity and socio-economic research programs. Table 11-4 identifies 
the commodities to be purchased. Commodities will support either the tasks of research management and 
project coordination at IER headquarters or support research in the three regions (and five locations) 
where SPARC will be most active. 

U.S. Procurement: 

Household Furniture 
Office Furniture 
Computers & 
Programs 
Printers & 
Accessoriee 
Field Research 
Equipment 
Food Tech Lab 
Equipment - 
In-country 
Procurement: 

4x4 vehiclee/ parte 
Motorcycles/parts 
Mobylettee/parts 
Generators/parte 
Photocopiers (lg) 
Photocopiers (em) 
Fax machine 
Typewriters 
Refrigerators 
Off ice ref rigera, i s . !  :. 
Freezere 
Stoves 
Air Condit ioners 
Warhing Machines 
Clotheo Dryere 
Food Tach Equipment 
Fiald Ramoarch Eq 
Tranrformer 

Year 1 

2 sets 
6 eets 

2 0 

20 

misc. 

misc . 

9 
12 

6 
5 
1 
2 
I 
3 
2 
1 
2 
2 
14 
2 
2 

mimc. 
mi ac . 

1 - 

- 
able ' I1 

Year 2 

miec. 

misc . 

mimc. 
mimc. - 

llLlll 

kt 8PAI - 
Year 3 - 

mist . 
miec. 

miac. 
misc. - 

- 
cornor 

Year 4 

1 set 

10 

10 

miec. 

miec. 

6 
6 
3 

1 
1 
1 
1 
1 

1 
1 
6 
2 
2 

mi mc . 
miac. 

-a 

111311C 

PIES 

Year, 5 - 

mist. 

miec. 

miac. 
mirc. - 

_.__ 

Year 6 

mi sc . 

mimc. 
miac. - 

- - 
Year 7 

misc. 

mirc. 
mimc. - 

- - 
Total 

- 
3 sete 
6 mete 

30 

30 

Slightly more than 50% of all commodities will be acquired in Year One of the project. Year Four 
activities will also include the acquisition of a significant amount of commodities, primarily to replace 
Year One equipment expected to be beyond active use. Small amounts of field and laboratory research 
equipment will be acquired each year of the project. More detail on commodities, including justification, 
is praented in Annex H. 



4. Construction 

The SPARC project will support modest infrastructure improvements. These will be made at 
headquarters and in those stations in which SPARC is supporting research activities. These improvements 
will be limited to those required to ensure that high quality research can take place, such as land leveling 
to ensure consistency in experimental treatments and installing fences to keep out cattle, to repairing 
office or laboratory buildings. Two stations outside of the thr& main regions of SPARC support 
(Longorola and Ntarla) may benefit from some minor construction upgrading. 

During 1992 IER will prepare an infrastructure repair and development plan, and seek resources (in part 
to come from the upcoming World Bank loan) for the proposed infrastructure rehabilitation and 
upgrading. SPARC support to modest infrastructure improvement will provide transitional support to 
erf;ure that research can continue while the more ambitious World B a k  infrastructure upgrading program 
is getting started. 

5. Operating Expenses 
0 

SPARC will provide financial support to operating expenses of IER. The bulk of such support will be 
to support the priority IER research programs (on crops, socio-economics, animal production, and later 
farming systems research) receiving other SPARC assistance. The remainder will be to support project 
coordination and research planning and management. These activities include such things as in-country 
short-term training, travel funds for Department administrators to use in supervision of regional technical 
programs, vehicle and equipment maintenance and repair, licensing and insurance, communications, 
documentation and publication. 

Operating expense support will be committed through Project Implementation Letters (PIL's) between 
USAID and IER based on a satisfactory annual workplan approved by IER with TAMU involvement and 
forwarded to USAID. The o~erating expenses will be managed through the SPARCmER financial 
management system. USAID will provide approximately 45% of project operating costs, and the GRM 
55%. 

Undertaking productive agricultural research in Mali is expensive. Field labor, inputs, transportation, 
communications, infrastructure maintenance, and other operating costs constitute major, but necessary, 
expenses in the development of more productive farm technologies, The GRM recognizes the 
significance of agricultural research and has increased GRM contributions for operating as well as ' 

investment costs. The GRM has increased IER's overall operating and investment budget in 1989, and 
again - by 22% - for the 1992 cropping season. GRM resources alone, however, are inadequate for 
the research required to increase the flow of productive and income-enhancing technologies to farmers. 

IER has taken the initiative to divksify its sources of revenue. The Ciba-Geigy Foundation, affiliated 
with the international agribusiness firm CIBA-Geigy, is the major source of support for the Cinzana 
research station which was established in the early 1980's with AID funding. With SPARC support, IER 
will be encouraged to contact the charitable foundations of other international agribusinesses which may 
provide similar support to IER's programS and stations. 

IER has contracts to implement research for various extension and agricultural development agencies in 
Mali. The CMD'I' cotton company in southern Mali funds much of IER's cotton and some maize research 
programs in the CMDT zone. The National Agricultural Extension Program (PNVA), recently 



estabKs'le-d with World Bank funding, supports IER on-farm trials where the PNVA is active. Such 
relatioilships are extremely productive. They ensure funding for quality research, and help to maintain 
a "client orientation" by IER researchers. 

In addition to these current initiatives to diversify funding sources, the IER financial management system 
to be established with SPARC support may make it possible for IER to charge overhead on its services 
or activities. This also will broaden its revenue sources. Finally, there is the possibility over the medium 
term of an independent IER establishing an endowment based on local currency proceeds from some 
donor food aid programs. 

All of these initiatives and possibilities need to be complemented by sustained donor support in order for 
IER to increase the speed with which it produces technologies for farmers in Mali's key agricultural 
zones. Consistent with recent SPAAR initiatives and with IER's own reorganization and planning, 
financial support for research under SPARC will be provided for IER's core research programs, rather 
than for a plethora of special projects and activities. This support will be based on continued and 
increased GRM support for IER and on continued IER initiatives to diversify its fbnding. 

6. Project Support Costs 

USAID will provide one PSC project manager for the life of the SPARC project. In addition, costs 
associated with USAID management of the project, such as photocopy, communication, and travel by the 
PSC, are included under the project support costs line item. 

7. Evaluation 

Evaluations will take place in Years 3 and 7 of the project. Evaluatiors will involve IER, TAMU, and 
USAID staff, as well as outside evaluators under contract. In addition, participation by ISNAR and other 
donors will be indispensable. 

8. Audit 

USAID has analyzed the need for audit, and has made available $140,00Q for annual project audits 
throg~ghout life of the project. In addition, IER may request involvement of the GRM national Inspector 
General's office on a regular basis, in possible association with semi-annual or annual audits of the entire 
Institute, funded through the World Bank loan. 

D. How the Project Will Work 

SPARC activities will be coordinated and managed by a TAMU Project Coordinator and an E R  Project 
Director. They will make up a project coordination unit which will be an integral part of IER, reporting 
to the Director-General. They will work very closely with the head of the IER General Services Bureau 
and the TAMU Financial Management Specialist (FMS) an issues related to financial management and 
administration. The PC and PD will facilitate and help manage four related sets of activities: 



Specific IER research programs receiving SPARC support 
The evolving IER research planning and management process 

a Training 
Research linkages 

With the assistance of other IER staff, the TAMU Financial Management Specialist (FMS), and the AID 
project manager, the PC and PD will mobilize and manage operating expenses, commodities, 
construction, and technical assistance in support of these activities. 

1. Research Program Support 

The PC and PD will provide support to several high priority activities in the core research program of 
IER's long term plan. These are detailed in section III. D below (Research Programs Analysis) and in 
Annex F-4. Specific in-the-field support for these ongoing research programs is a necessary condition 
for competent and credible participation by the PC and PD in the second project activity, support to IER's 
overall research planning and management process. 

SPARC will support several high priority research projects identified by IER as part of three long term 
programs: The Cereal and Legume Program, the Animal Production Program, and the Production 
Systems and Rural Economy Program. Support for these activities will be provided in three regional 
centers (encompassing five primary research locations) in the Second, Fourth, and Fifth Regions. In 
addition, as the project and IER's own research planning evolve, it may be possible to provide modest - 
support to other IER research efforts, if such support becomes part of the annual IERISPARC workplan 
and research proposal review process, and if sufficient funds are in the operating expense line item of 
the budget. 

The field research projects and programs supported by SPARC will provide a model for $e kinds of 
management, planning, financing, and monitoring methods that IER is committed to eventually 
introducing across the entire Institute. In this sense, support to specific research programs will at the 
same time lead into the second project activity, which is supporting research planning and management, 
as discussed in the next section. The PC and PD will act as catalysts to ensure that the project-supported 
research activities serve as a basis for development of several new IER research planning and 
management initiatives. These include the annual meetings of the Regional Technical Committees and 
national Program and Resources Committees; links for precxtension testing in collaboration with IER 
Farming Systems Teams and possibly NGOs; regular relationships with regional extension/development 
agencies; and program budgetting, control, and financial tracking procedures. 

The PC and PD will help the research program leaders implement multidisciplinary activities, consistent 
with regional needs articulated in the annual Regional Technical Committee meetings. Research 
management will be based on the concept of a Regional Center-based research team. The PC and PD will 
assist commodity program leaders, program coordinators and scientific Department heads to ensure the 
most effective implementation of programs, from problem identification, to station trials, to multi- 
locational trials, to on-farm pre-extension. In collaboration with the IER Research Department Heads, 
the PD and PC will also help to identify means for improving scientific communication ("animation") 
within and between the Institute's departments. 



Short-term technical assistance will be provided in support of IER research programs financed by 
SPARC. When possible, all short-term assistance to specified programs will be requested to make a long- 
term (LOP) commitment to regular, short-term technical support to specific research programs. Requests 
for short-term technical assistance will come fror11 research program coordinators and other research 
leaders, and will be assessed as part of the IER annual research planning process. Requests approved 
by IER, with participation by the TAMU PC, will be forwarded to TAMU. 

SPARC will provide a significant level of operating expenses to those IER core research activities it ' 
supports. PP budgetting for these expenses is only indicative, based on ISNAR's analysis of the average 
annual research operating costs per scientist across several well-functioning IER activities. The actual 
level of SPARC financing for each program will be determined during IER's review of the annual 
presentation of research proposals and budgets by research program coordinators. One SPARC 
innovation; which will be more broadly adopted through IER, is the presentation of research programs 
together with program budgets, and the use of program budgets as a management tool by those 
responsible in the field for conducting the research programs. The PD and the PC will be key 
participants in the annual research program reviews. 

It is likely that the budget breakdown by program in the indicative SPARC budget will not match the 
actual approved programs of IER which are presented to AID in the annual IERISPARC workplan. For 
example, it is possible that some SPARC programs may see approved program levels higher than in the 
indicative PP budget and others lower. This will be a function of specific differences by location, type 
of research, and requirements of the program in question. Funds will be disbursed and tracked through 
the project financial management system, located in the General Services Bureau under the supervision 
of its Director and the TAMU Financial Management Specialist (FMS). 

2. Support to IER Research Planning and Management 

The first steps in SPARC assistance to improved IER research planning and management will be through 
the support by the PC, PD, and Financial Management Specialist (FMS) for the research programs 
discussed above. In assisting researchers and research coordinators in multi-year team-based 
programming and budgetting, the PC and PD will be helping to introduce, in a few model research 
projects, research management techniques which can serve as prototypes for the entire Institute as it 
evolves during the LOP. 

At the same time, the financial management system developed for SPARC - due to its location at IER 
headquarters instead of at a separate donor-funded project site - will, for the first time, help to strengthen 
IER's own capacity to manage the resources going to IER research programs. SPARC support for IER 
research planning and management will evolve during the LOP from an initial focus on the prototype 
SPARC-supported research activities to a broader focus on the full spectrum of IER activities. 'The 
specific ways in which SPARC will support more effective IER research planning and management are 
described below. 



a. Strengthening the Research Planning Process 

The evolution of IER's research planning and approval process will continue with active support from 
the PC and PD, and financial information provided by the project financial management system. A multi- 
year planning horizon, prioritized long-term research objectives, and new procedures to review previous 
research program results will be put into place. The process will be based on the new IER regional 
research planning meetings to be first tested in 1992. Research scientists and managers from stations 
and regional centers, GRM administrative authorities, extension agencies, and farmers will participate. 

By decentralizing the staffing and management of research to the regional level, IER will: 

w Ensure closer client feedback to researchers, getting extension and farmer linkages early in the 
research process; 

w Promote effective team-based approaches to technology development; and 

Test new technologies, and monitor their adoption at the field level. 

The effectiveness of any long-term research strategy depends on regular feedback of information on costs, 
benefits, appropriateness of research to farmer needs, on-farm technology adoption, and a wide variety 
of other parameters. The project will provide TA and operating expenses to develop and institutionalize 
two major programs to track research cost, appropriateness and impact: a new financial management and 
accounting system to program, budget, and track research funds by activity, location, and donor; and a 
monitoring and evaluation system which will allow research managers and administrators to track research 
progress and the effectiveness of research expenditures as reflected through the on-farm adoption of 
technologies. 

Early in Year One, the PD and PC will introduce the project to research program scientists and 
Department directors, Regional Center and station management staff, and appropriate IER administrators. - 
Through a series of presentations and workshops, IER research and administrative staff will better 
understand, and indeed help to more precisely define, the concepts underlying the IER reorganization and 
long-term strategy, the outline of the project, and how project activities can help to carry out the new 
regionalized, interdisciplinary commodity team-based research programs. In addition, a series of 
workshops and training programs let by the FMS and the head of the IER General Services Bureau will 
serve to make the financial management system operational. 

Based on requests by IER, specific, short-term technical assistance will be made available to help address 
specific subjects related to improved research management. Some of the short-term assistance might 
include: improved communications between stations; station-based researcher access to the IER 
Documentation Center computerized holdings (e.g., through radio-linked computers); and alternatives for 
generating more revenue and sustainable financial support for agricultural research. At selected points 
during the life of the project, short-term technical assistance will offer other useful outside advice and 
suggestions for improving research administration, such as improvement of research program review 
procedures, and resolution of financial management problems that may arise during the process of fine- 
tuning the new system as a management tool. 

As part of SPARC's support to improved research management, modest support will be provided to 
improve IER's documentation and publication. This support r i l l  be focused initially on seeking ways 
to improve access to available scieniific documentation, and increasing thc quality of presentation and 



publication of results of IER's ongoing research progrms The latter might be accomplished in an annual 
or triennial research programs "Highlightsn document or a "Symposiumn publication grouping the best 
program presentations of the annual or triannual research review meetings. 

Two workshops, the first to be held in Year Two, will identify priority research programs for women 
and formulate recommendations for incorporation of these priorities into the research planning process. 
While many of the high priority research activities of the long term plan (including those supported by 
SPARC) are of substantial benefit to women, the criteria on which IER's planning process was undertaken 
were gender-neutral. An explicit examination of where research conducted by IER could most directly 
benefit women will therefore assist to further refine the research planning process. Short-term WID 
technical assistance may be called in to assist at the workshops. 

b. Monitoring and Evaluation 

During the first year of the project, PC and PD, in collaboration with ISNAR, will begin designing a 
Monitoring and Evaluation (M&E) Program. The system will: be based on mechanisms that track the 
quality of research projects (research design and data analysis) in terms of best use of limited resources; 
track technology transfer and adoption; facilitate end-user feedback into program evaluation and planning; 
and track overall research programs accomplishments and progress toward short- and long-term 
objectives. 

The M&E program will be designed consistent with IER's regionalization and decentralization. It will 
enable IER administrators and managers to evaluate the effectiveness of the new research planning and 
implementation procedures at the regional, station, departmental and national levels, and to evaluate the 
impact of technology development and transfer at the farm level. The Research Planning, Management 
and Monitoring Analysis (Annex F-1) presents a description of the conceptual structure and functioning 
of a proposed M&E program. 

c. Financial Management System 

A SPARC financial management system, certifiable by the USAID Controller's Ofice, will manage and 
track USAID funds going to IER' in support of the SPARC project. Designing, operating, and expanding 
the system will be a major project undertaking because of the several different objectives associated with 
the system, which are as follows: 

Safeguarding and tracking USAID-provided funds and assets consistent with sound accounting 
and control procedures I 

Providing a basis for research program budgetting and use of financial information by IER 
managers in their resource allocation decisions 

Providing the capacity for IER to manage a broader range of financial resources through a 
single financial system (as opposed to the current multiplicity of donor-managed systems) 

Prior to disbursement of USAID SPARC funds for local operating expenses, TAMU TA together with 
the head of the IER General Services Bureau will have designed a system ta manage and track USAID- 
provided operating expenses, and the system will have been certified by the USAED Controller. The 



system will be located within the General Ser~ices Bureau (GSB) of IER. The Head of the GSB and the 
Financial Management Specialist (FlMS) will work closely with a short-term TAMU Financial 
Management Design Specialist, the PD and the PC to ensure that the financial management system is 
designed to generate the fiscal and budgetary information required for effective research planning, and 
for input into the monitoring system. 

As co-signatories on the IER account designated for the SPARC project, the head of the Generd Services 
Bureau and the project FMS will exercise financial control over the project operating costs. Their control 
will be subject to program authorization by the PC and PD. At least one other senior IER administrator 
will have signatory authority for these funds, in order to avoid disbursement bottlenecks in the absence 
of the other signatories. 

From the Bamako-based IER SPARC account, research program operating costs, based on approved 
program budgets, will be transferred by the GSB into a local "IER account" at the bank most convenient 
to the regional research center at which the research is to be conducted. This account will be managed ' 

by the IER regional center accountant, under authorization of appropriate IER regional authorities (either 
program leaders or director of the regional center). Researchers will be responsible for program budget 
expenditures according to their planned and approved research program financial levels. Based on 
monthly budget and expenditure reports and vouchers, one of the IER account signatories will visit each 
regional center or station once a month and authorize replenishment of the regional "IERISBARC 
account. " 

The operating expense budget presented in Annex F-4 (Research Programs Analysis) provides an 
indication of levels of USAIE funding through SPARC for IER research programs, based on estimated 
AID and GRM contributions and on ISNAR's estimates of costs per researcher to conduct effective 
agricultural research in Mali. Actual budget levels by specific research activity, for both AID and GRM 
support, will be determined through the new research planning and approval process to be implemented 
beginning in 1992. Budgets for specific research projects and commodity and other programs will be 
submitted by IER research teams (with input from the PD and PC), reviewed and modified within IER, 
and approved by IER. A Project Implementation Letter (PIL) from AID to IER will then commit the 
SPARC project funds required to undertake the approved research activities. 

The first two years of the project will see an incremental increase in SPARC support for operating 
expenses. In Year One (1992 production campaign), support will be provided only for some of the 
activities in the Cereal and Legume program, primarily those at locations which can be capably served 
by the financial management capacity in place at the time of project start-up. During Year One, planned , 

SPARC activities in support of socio-economics and animal production research will be the subject of 
detailed workplanning and consultation between IER program researchers, the PC and PD, and client 
groups. The outcome of these conscltations will be detailed and justified research, proposals for 
consideration by IER for funding in Year Two. In addition, remaining SPARC support for activities of 
the Cereals and Legume Program not funded in Year One could commence in Year Two. 

Operating expense support from SPARC for production systems research in the Koulikoro and Mopti 
regions will commence only in 1995. However, it is expected that well before the end of the FSRIE 
project, the financial management of those'FSR1E Project USAID-hnded operating expenses for the two 
production research teams will be conducted by the IER financial management system set up by SPARC. 
This will permit economies of scale in the financial management of the two principle USAID-funded 



research projects, will permit IER to draw upon the strengths and personnel of the FSRIE project for 
broader financial management responsibilities, will provide a demonstration to IER that its system can 
adapt to several sources of funding, and will lead to interest on the part of other donors to channeling 
their resources through IER rather than outside of IER's own financial control system. 

* '  The initial idea at the time of the PID was for a two-track approach to.financia1 management. It was 
planned that while the project would start out with a temporary, independent, AID-certifiable financial 

.management system, at the same time, over a period of two to three years, TAMU and IER would work 
together with other donors to develop a broader more useful system for IER. When that IER system was 
developed and certified by AID, the temporary SPARC system would disappear, and AID funds would 
flow into the IER system designed under the project, with other donors to follow suit. 

It became clear to IER, AID, TAMU, and the World Bank during the course of project design that a 
much more promising approach was - from the beginning - to design the SPARC financial management 
system in a way that it could be later be expanded to include other sources of IER funding. Hence, the 
SPARC financial management system will be an integral part of the IER's GSB from the first day of the 
project. The system will be designed from the beginning taking account of the financial requirements 
and reporting procedures of both IER and other donors who may later provide their funding through the 
system. The scope of work for the design of the system appears at the end of Annex F-3 (Financial 
Management and Accounting). 

Support under the project will be provided in several steps. The first step will involve the RMS, shwt 
term TAMU TA, and GSB staff gaining familiarity with the financial management systems, charts of 
accounts, and tracking and reporting requirements of those donors and agencies currently supporting IER 
operations and research activities. This will permit the SPARC system to be designed consistent with 
requirements and procedures of the major sources of funding for IER. For IER to fully participate in 
and manage this process will require IER io identify a h!;3ly-trained IER financial administrator to work 
with a short-term technical assistant in reviewing requitraents of the GRM and other donors. 

The next step will be to assist IER to synthesize reports from key sources of funding into something 
resembling a consolidated programs budget document. While this *budgetn will be an amalgam of a 
number of separate and independent financial reporting and control systems, it will nevertheless give IER 
for the first time an Institute-wide overview of all sources and uses of funds in a way to permit some long - 
term planning of resource allocation. 

The next step will be to design a workable, USAID-certifiable financial management and program 
budgetting system consistent with requirements and accounting procedures of the several major sources 
of IER funding. The system will also have to be designed taking account of existing and prospective 
personnel levels. This ste;, will be time-consuming and complex, involving three different regional 
centers presiding over five specific research locations, as well as central operating expenses. 

Short-term technical assistance in the first year of the project will be used to design and implement the 
system. It is also likely that short-term TA will be required during the first year to assist the long-term . Financial Management Specialist in resolving system design problems that may arise after the system 
becomes operational. Assistance will also be useful in developing and conducting short-term training 
courses in system operation and in general accounting and financial management principles for IER 
financial and accounting staff. 



The final "step" is really a process which could take several years, although it can start as soon as the 
system is operational. This is the evolution of the SPARC financial management system to include 
sources of IER research funds in addition to SPARC. This process is likely to start only after IER and 
other donors are confident that the SPARC system caul meet their needs, based on performance over one 
or more full fiscal years. 

One of the first projects beyond SPARC which will come under the IER financial management system 
will likely be the AID Farming Systems Research and Extension Project (FSRIE). This is a logical next 
step, not only because it is the other AID-funded source of major support to IER, but also because its 
activities and expenditures taks place in two of the three regional centers to be supported under SPARC 
(Sotuba and Mopti). The World Bank is likely to also rely on the IER financial system created under 
SPARC, which also makes sense geographically, since initial World Bank support for IER will be 
provided to Niono, the other regional center to be supported through SPARC. Well before the Year Five 
departure of the RMS technical assistant, IER, USAID, iwd other donors will need to determine the 
extent to which a replacement TA, to be funded by another donor, would be desirable within the financial 
management system. 

From the beginning, and throughout the LOP, the success of the financial management system will 
depend most importantly on the numbers and expertise of h e  financial and administrative staff at all 
levels. IER has only a small cadre of career financial and accounting staff, and others under various 
contractual arrangements. IER administrators are already aware of the constraint that personnel can pose 
to otherwise finctional financial management systems. IER staff have also communicated with 
neighboring countries who have tried unsuccessfully to implement Institute-wide financial management 
systems with objectives similar to those of SPARC. The key factor responsible for failure is that the 
demands of the system exceeded the capability of the limited number of skilled personnel on the 
Institutes' payroll. 

Evolution of IER towards an independent or "autonomous" status may require additional short-term 
financial system design expertise to adapt the IER consolidated financial management system to reflect 
changes in IER institutional rights and responsibilities, including budgeting and accounting procedures 
and personnel management. 

In support of IER's reorganization to improve institutional and research program management, SPARC 
will provide long-term academic training to the MS degree level in Public FinanceIAccounting through . 
a School or Program in Public Administration which also permits coursework in business management. 
If an appropriate PhD-level degree program is identified, one of the two degree program may be for an 
MS-level candidate to complete a PhD program. 

3. Training 

SPARC will support nineteen IER research scientists in long-term academic training programs in the U.S. . 
or third countries. It is anticipated that nine Thomas Jefferson Fellows will depart during Project Year 
One. A second wave of Fellows will be slated for departure during Project Year Two, and a third and 
final group in Project Year Three. According to this schedule, the first MS degree graduates will return 
to the project in Year Four. 



Short-term training requirements to support research programs will be identified in the annual workplan. 
These short sourses might include in-country training in Biometrics/experimental design and data analysis, 
socioeconomics, research station management, and workshops and conferences, as well as short-courses, 
workshops or conferences outside of Mali. Short-term training will be provided for IER technical and 
support staff as well as professional and scientific staff. All long-term degree training programs will 
include participation in at least one short-course appropriate to the training program focus. 

4. Research linkages 

SPARC will produce stronger and more functional linkages with other Malian research institutibns and 
extension and development agencis, as well as with U.S., regional, and international institutes. Through 
TA, short-term training, collaboration with CRSP's, better documentation and publications, and a more 
rational consultative and decision process in research planning, effective links with other research and 
technology transfer groups will be developed and strengthened. This will happen in particular through 
the following means: 

a. Annual Regional Research Planning Sessions to Strengthen Research and Extension Links 

The PC and PD will assist other IER staff to ensure that these sessions bring together interdisciplinary 
commodity team researchers and managers, farming systems researchers and managers, agents of regional 
extension organizations, and farmer represerrtatives to collaboratively define problems and plan programs. 
These meetings will improve two-way flow of information between farmer and researcher and between 
extension agent and researcher, and will significantly improve IER's capability to monitor and evaluate 
on-farm impact of technologies IER develops. National program review meetings may draw on 
independent research reviewers every three years coming from project short term TA. 

b. Strengthened Multi-locational Testing and Collaboration Between On-farm and Station 
Researchers 

The PD and PC will assist research program leaders, research station staff, and Regional Center Directors 
to implement the decentralized, regional approach to multi-locational trials and on-farm pre-extension 
tests. As discussed in the Technology Transfer summary, these trials will not only promote better 
problem-solving collaboration between researchers themselves (from various commodity programs and 
production systems researchers), but between the research station and its clients, farmers and extension 
organizations. 

The multi-locational trials program will be undertaken within a limited radius of each center, thereby 
reducing transportation costs associated with the program and rendering it relatively inexpensive 
compared to the current multi-locational trials program. Experienced and trained off-station research 
technicians will staff stations and sub-stations and conduct the trials with collaborating farmers. Trial 

. design, procurement of supplies, data analysis and reporting will be coordinated through the regional 
center. 



c. Expansion of Linkages with IARCs and CRSPs 

IER's long-standing linkages with such IARCs such as ILCA, ICRISAT, ILRAD, ICIPE and IITA will 
be maintained and strengthened through interactive mechanisms such as short-term technical assistance, 
short-term training, and research conference participation. Opportunities for expansion of these linkages 
to include other IARCs will be identified and pursued. 

IER participation in the INTSORMIL, Peanut, TROPSOILS, and will continue, and additional ties with 
existing (eg. Small Ruminant) and proposed (eg. SANREM and IPM) CRSPs will be optimized through 
the life of the project. CRSP linkages will provide excellent sources of experienced technical assistance, 
access to peer scientists for long-term linkages in collaborative research programs, and locations for 
academic and nondegree training. 

d. Links with the Private Sector 

Private sector technology transfer opportunities will be identified for pesticides, seed varieties, natural 
phosphates, innovative milling and new food products. In addition, short term TA will assist IER in 
seeking partnerships with private sector international agribusiness firms, or fomdations affiliated with 
them, for support to IER research. 

e. Links with ONGs 

The PC and PD, together with some short term TA, will assist IER to expand the limited relationships 
it has established with ONG's. They will promote a dialogue between ONG's and IER regarding 
technology development and transfer with a view to promoting ONG's as another "client" of IER research 
programs, one which is articulate enough to be a source of valuable information and feedback. They will 
assist IER in including ONG's in discussions leading up to the development of research plans at regional 
level. 

E. Project Outputs 

The following outputs will result from SPARC support to IER: 

1. An Operational and Sustainable National Agriculturnl Resenrch System 
9 

The system will be characterized by improved planning, management, monitoring, and relevancy of 
research programs, personnel, and financial resources, and the quality of communication of finished 
technologies. The specific elements of this output include a long-term functional research planning and 
approval cycle; improved research management structure; consolidated financial management system for 
IER permitting it control over major sources of funds; and a research monitoring system. 



2. Strengthened Research Units 

These research units will be better able to integrate station and farm research, natural resources 
management, crop and livestock research, and they will improve research1 extension linkages. The 
specific units to be strengthened as a SPARC output are: 

Four commodity research teams (for sorghum, millet, cowpeas, and foragesfanimal nutrition) 
working out of three Regional Centers (Sotuba, Niono, and Mopti) in flve principle locations 
(Sotuba, Niono, Cinzana, Mopti, and Koporo); 

The Food Technology Laboratory, in its capacity for varietal screening, new product 
development, and private sector marketing analyses; 

The applied socio-economics reseatch program of IER, located in the Department of Planning 
and Rural Economy, in its capability to evaluate marketing bottlenecks; farm level technology 
adoption constraints; appropriate communications sfrategies; and the availability and impact of 
on-farm and value added technologies; 

Beginning in 1995, farming systems teams in those areas (Sotuba and Mopti) of SPARC project 
activity where no other farming systems support is forthcoming. (Support to FSR teams in 
these two areas will follow the completion of the current FSRE project, terminates In 1995.) 
These teams will continue the regional, integrated approach to encouraging closely coordinated 
on-station and on-farm research. 

Trained Scientists and Technicians 

SPARC will increase the capabilities of IER scientists, technicians, and support staff to manage and 
conduct IER core research programs to achieve usable on-farm results. Ten IER scientists will have 
received Master's (or equivalent) degrees and nine will have received PhD (or equivalent) degrees in 
fields that match IER'P long-term planning priorities with those of the project. In addition, approximately 
105 IER scientists, technicians, or professional staff will have participated in third country training or 
workshops, and an equivalent number of staff at all levels in in-country training programs, 

4. Research Linkages 

Linkages between IER staff and US, regional, and domestic research institutions and with local extension - 
agencies will have been developed or strengthened, and will have contributed to progran) coordination, 
technology development, and information exchange. 

F. Admfnistrative Arrangements 

USAID, IER, and TAMU have had significant experience in the management of long term technical 
assistance teams in agricultural research. Based on this experience, all three parties determined during 
the course of project design that a crucial aspect of project design was to define in some detail the 
administrative arrangements, relationships and responsibilities of TAMU TA, IER staff, and AID as 
regards reporting, supervision, consultation, and problem solving. These are defined below: 



1. Titles for Key Personnel Within IERISPARC Context 

Project ~oordiniitor: The long-term on-site research management TA who is responsible for contract 
implementation. 

Project Director: The Malian IER employee appointed by the IER Director-General to direct the 
implementation of the project with the project coordinator. 

Project on-campus Coordinator: The U.S. TAMU based person responsible for backstopping the project 
and for liaison between IERISPARC and the contract ad-hoc consortium. 

Project Officer: The AID employee responsible for sound management and implementation of SPARC, 
and for AID liaison with IER and TAMU on project-related business. 

Relations, Responsibilities and Role for Long-term TA 

GRM Working Regulations: The two long term TAs will be filly integrated into the IER 
personnel structure. Both TAs will follow IER work regulations with regard to GRM working 
hours (7:30am-2:30pm M-Th and Saturday; 7:30am-12:30am on Fridays), travel approval, 
meeting attendance, etc. 

TA Offices: The Long Term TA will be housed in proximity to their IER counterparts. 
Offices for the project coordinator, project administrative assistant, and one project secretary 
will be located close to or on the same level as the office for the Project Director. These 
offices will also house the project communication equipment (phone, fax, telex, and e-mail). 
The office for the Financial Management Specialist (FMS) will be located within the Office of 
General Services. 

IERlTA Relations: The Long term TA, in their capacity as integral IER administrative 
personnel will be available to IER higher administrators (Chef SAF, PS, DDG, and DG) to 
represent IER when necessary and to implement specific tasks related to project objectives. 
Internal disputes between long term TA and their national counterparts will be resolved between 
the IER DG and the USAID ADO. Long term TA will be requested to provide input for the 
annual evaluation of appropriate IER personnel working with them; long-term TA will be . . 
evaluated annually by their immediate IER supervisors together with the AID project officer. 

Project Planning and Reporting: The FMS will report to the PC and PD for, workplan arid - 
progress report development. Annual workplans for all SPARC activity will be developed by 
the PC and PD for review by AIDJMali and US Consortium Committee and to the IER Director 
for final approval. Progress reports will be developal by the PC every six months with the first 
report written in a brief format highlighting activity in major areas to be used primarily for use 
in AID project monitoring. The second, annual activity report, will encompass a more detailed 
analysis of annual activities With emphasis on progress constraints identification and 
recommendations for alleviation of constraints to progress. The six month brief report will be 



distributed to AID and the US Consortium whereas the annual report will be submitted to all 
SPARC partners, including ISNAR and the World Bank. m e  workplan and annual report will 
together serve as the basis for the annual budget allocations of AID to both the TAMU group 
for the TA and training contract and to IER for operating expense.) 

3. In-Country Project Support Staff 

TAMU will employ one local-hire secretary and one local-hire administrative assistant. IER, through 
its USAIDISPARC administrative and management operating cost budget, will hire an additional 
secretary. Both secretaries will be sufficiently experienced and trained to provide significant 
administrative support to the PD, PC, and FMS. TAMU and IER will be full participants in the hiring 
of all three of these personnel, with IER participating in the recnritment of the TAMU secretary and 
administrative assistant, and TAMU participating in the recruitment of the IER secretary. Support staff 
will be assigned on the basis of project need, not source of funding (TAMU vs. IER). 

4. Project Oversight and Special Issues Considerations 

AID staff will have full access to project-related documents, records, and research sites for oversight and 
monitoring purposes. 

Project Steering Committee: A Project Steering Committee will be set up at the start of the project to 
provide special guidance and oversight. The committee will be composed of the following individuals: 

w IER Director-General 
project Director 

w Project Coordinator 
Chief of the General Services Bureau 
Project Financial Management Specialist 
AID Project Officer 
AID Agricultural Development Officer 

The committee will also include out-of-country members and attempt at least one meeting per year with 
these individuals when the opportunity arises: 

TAMU On-campus Coordinator 
F ISNAR representative 
F World Bank representative 

The purpose of the committee will be to: 

F Resolve any issues relating to discrepancies between the SPARC needs and PP provisions. 
F Evaluate general progress and performance 
F Identify gaps and project oversight 

Review annual workplans and make recommendations 



G. Project financial Plan 

USAID will obligate through a grant to the GRM $19.6 million in support of the GRM's program of long 
term agricultural research and impfoved research organization. The two major commitments under the 
grant will be for a TAMU Technical Assistance and Training contract and for GRM operating expenses 
in support of IER core research programs and research organization. In addition, support through 
construction, equipment procurement, project support, ISNAR advisory program, audit, and evaluation 
will be provided. Tables 11-5 through 11-9 below, together with the Tables in Annex C, detail the USAID 
contribution to SPARC. 

The GRM will make available 1.9 billion CFA francs (approximately $6.6 million) to support the - 
program. The GRM contribution includes construction (220 million CFA francs) and new equipment 
purchases (80 million CFA francs) to be earmarked and disbursed from the GRM special investment 
budget. In addition it includes salaries and other operating expenses from the IER operating budget 
provided by the GRM in support of those IER research activities or stations and regional centers which 
are part of the SPARC project. Tables 11-6 (below) and Amex C Tables 2,6,7,8, and 13 detail the GRM 
contribution to the SPARC project. 

Since the purpose of the SPARC project is to strengthen IER's overall capacity to develop better 
technologies to increase the welfare of farmers and consumers, trends in IER's overall budget weigh 
heavily in the success of the SPARC project. In this regard, and in addition to the specific host country 
contribution which IER makes to the SPARC project, the GRM will covenant to maintain or  increase the 
overall GRM budget in support of IER, which has received two substantial increases in the past four 
years. 

Table 11-5: Summary Cost Estimate and Financial Plan (in US. $000) 

ITEM I USAID 

I. Tecllnical Assistance 
11. Construction 
111. Commodities 
TV. Training 
V. Project Support Costs 
V1. Audit 
VII. Evnluntion 
VI11. Opemting Coru 
IX. Contingency 

I I 

Tohl Project I 13.123 1 6.343 

I GOV'OF MALI 1 TOTAL I GRAND 
TOTAL 

TOTAL PX LC TOTAL FX LC 



Table 11-6: Summary USAID Project Budget by Year ($000) 

Tech.Asst 
Cohstruction 
Commodities 
Training 
Project Support 
Audit 
Evaluation 
Operating Expenses 
Contingency 

Table 11-7: USAID Obligation Schedule ($000) 

FY 92 FY93 FY 94 FY 95 FY 96 FY 97 FY 98 TOTAL 

2,300 3,000 4,000 4,000 4,000 2,166 0 19,466 

Annual commitments of funds will be made by USAID to IER and to TAMU. The SPARC workplan, 
submitted by IER to USAID, will provide the basis on which USAID approves and commits annual 
funding for both IER and TAMU. The mechanism will be as follows: 

The IER Project Director (PC) and the TAMU Project Coordinator (PC) will work with IER research 
program leaders and TAMU in-country long-term and short-term TA in preparing an annual IER SPARC 
project workplan. The workplan will be composed of the same IER research program plans and budgets 
(for'the areas supported by SPARC) which will have earlier been presented to, and modified and 
approved by, IER's new research planning and approval structures. Parallel to the IER workplanning 
process (in which he will be a key participant), the TAMU PC will also prepare a report of the year's 
activities. Upon USAID agreement to the workplan (which will be contingent on a satisfactory USAID 
determination of the efficacy of the IER internal approval process leading to thc selection of research 
programs and budgets) USAID will commit project funds to the GRM through a PIL. Management and 
tracking of these funds will be conducted through the SPARCIIER financial management system described 
in Annex F-3 and in Section 1II.D. (The specific method of funding is discussed in the next paragraph.) 
Upon USAID agreement to the workplan and acceptance of the TAMU PC's annual report, USAID will 
earmark funds for TAMU through a PIOIT to be committed by the Regional Contracting Officer in 

- Abidjan. 

The standard mechanism by which USAID/Mali provides financing to host country agencies is the 
advanceljustification mode of financing. The justification for this mechanism is the GRM's lack of 
financial resources with which to prefinance project activities. The GRM has insufficient cash to pay 



many day-today prc-!ect needs. Without the provision for operating expenses fund advances, it would be 
impossible to implement project activities. Cash advances should be calculated to cover immediate 
disbursing needs of up to 30 days from the date of the project's receipt of the advance until it is 
expended. This requirement will necessitate the projection, on a monthly basis, of project financial needs 
over the ensuing ninety (90) days, due to required processing time from the date of the request for funds 
to the actual receipt of the check from the USAID Controller's Office. 

Each month an advance request will be prepared for the fourth monthly period and will include, the two 
remaining months of the previous 90 days submissiorr. Project a h  on hand at the beginnirig of the 
period and previous advance requests covering the first and the second months of the projected period 
will be considered. Allowing for the normal processing time sixty (60) days, the advances will be made 
available to the project at the beginning of each month to cover O.E. needs over the following 30 days. 
However, due to the required processing time, the initial advance will include the project disbursing needs 
for the first 90 days of project activities. Prior to the release of advance checks subsequent to the initial 
advance, the project must submit justification for prior advances. Unjustified or disallowed expenditures 
must be repaid to USAID in order to fully liquidate the prior advances, if necessary, before the release 
of subsequent advances. 

The project will deposit cash advances in an interest bearing bank account at the highest legal rate of 
interest available. Interest or any other earnings from the use of finds advanced to the project by USAID 
shall be payable to USAID as earned, without any offset or adjustmznt, but not less than quarterly. 
Procedures to be used to decrease the vulnerability of the funds will be: (a) qualification under AID 
accounting system certification provisions, (b) use of financial management expert technical assistance 
and (c) regular monitoring of project management systems including review of advances ar.d justifications 
vouchers. 
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111. SUMMARY OF ANALYSES 

A. Research Planning, Mnnngment, and Monitoring 

Until now, IER has planned, monitored and evaluated research through a centralized national annual 
"Technical Commission". Although this process has met some of IER administrative and management 
needs, it has also left some significant gaps. In addition, the new IER Long Term Strategy calls for 
major institutional restructuring, effectively decentralizing operations and thus changing the role of the 
"Technical Commission. " 

SPARC plans to assist IER restructuring through the establishment and implementation of institutional 
processes that facilitate the improved conduct of ;-ser driven and clientele oriented agricultural research. 
In addition to support to financial management and program budgetting, discussed elsewhere, SPARC 
will focus its research management assistance on research planning and research monitoring. 

1. Research Planning 

Planning agricultural research is a critical component of the research process. Even slight deviations 
from good initial planning efforts result in years of costly research operations that miss targeted impact 
objectives. SPARC will work closely with IER administrators and researchers to facilitate IER 
development of effective planning processes at two levels: the regional commodity team level and the 
national program level. 

At regional level, the research planning process will revolve around the annual Regional Research 
Planning Meetings. Research planning in preparation for these meetings will emphasize two principles: 
(1) maximizing farmer and other clientele participation and input into regional research meetings and 
other endeavors and (2) forming commodity groups or "teams" in which commodity researchers and key 
clientele of different disciplines work together in the development of new regional technologies. 

The PC and PD will assist regional researchers to manage two contradictory tendencies at this level in 
order to ensure successfUl and collaborative regional planning sessions: The high degree of interest and 
competence by farmers, extension agencies, and sometimes local administration in "problem definition" 
and final results, and their very low level of interest and expertise in the actual research methods which 
are needed to ensure that sound research gets designed to solve those problems. Research plans which 
are reviewed and approved at this level will be forwarded to the national "programs" level in +c 
planning process. I 

The national, "programs" level of research planning involves the national commodity program leaders, 
their respective department heads, and higher IER technical administration. Emphasis at this level will 
concentrate on the scientific merit and feasibility of commodity program research. In addition, guidance 

. will be provided in the planning process at this stage which ensures reconciliation of disparate regional 
plans and the achievement of national goals. Research proposals which are approved at this level will 
be approved for, and have allocated to them, funds to carry out the research existing funding. 



- - - - 

These general shape of these new planning activities has already been decided by IER. Where SPARC 
will assist is in providing help to implement the decisions in the way most conducive to sound, results- 
'oriented field research. In addition to the counsel and participation of the PD and PC, SPARC will 
support the process through short term TA to regional centers for short courses in research planning and 
budgeting; helping research t m s  focus efforts on the "end-user" product of research, through on-farm 
trials and "etudes filieres" rather than on the r~aearch process itself; involving all relevant research 
expertise in the planning process, including local scientists not affiliated with IER as well as international 
experts through short term technical assistance; and encoilraging and whcre appropriate funding the 
participation of  commodity CRSPs, IARCs, and other representative reiearch organizations in the 

process either directly or indirectly through proposal reviews or triennial research program 
review. 

2. Research Monitoring 

A knowltdge of the breadth and depth of research activity occurring throughout Mali under the 
decentra1ii:ed structure of IER will be essential for effective IER management. SPARC will assist IER 
track research activities at the Regional Centers over time through the development of a computerized 
research monitoring system. The major objective of Research Monitoring System will be to provide IER 
administrators and researchers with the necessary research management tools for effective decision- 
making capability at all levels of research activity: operational, regional, commodity, departmental, and 
national. 

Technology development rarely involves a single eureka-type breakthrough, but rather a process 
encompassing many different stages of research, testing and fine-tuning. To effectively monitor and 
evaluate research activity, research must be viewed as a process and monitored within discrete 
evolutionary stages of development. Throughout the process, an effective monitoring system must be able 
to track the flow of activity occurring in each discrete phase through szts of indicators which reflect the 
quality, volume, rate, and probability of meeting the particular research objective. A simplified generic 
diagram of these stages and the process and a detailed description of the research process, the stages, and 
some initial indicator variables can be found in Amex F-1. 

Feasibility and effectiveness require that the research monitoring system: 

Be simple and not overburden the researcher with meaningless paperwork 

Meet multidonor needs without duplication of effort 

Be linked to the research budget and planning process 
1 

Respond to the management needs of both the resaucher and administrator 

Emphasize end-user response to technology and act as a vehicle for end-user feedback to the 
researcher 

Allow cost-benefit analyses to be performed on any single research operationlobjective 

Ultimately provide a continually self-enhancing mechanism for research planning and prioritization. 
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The system will be pilot tested in one of the three Regional Centers for the commodity programs covered 
under the project and then expanded to cover other commodities and regions receiving SPARC support. 
SPARC's assistance to IER in implementing its planning and monitoring system, initially for the activities 
receiving AID support and then more broadly, will enable IER to more effectively manage the persolinel, 
financial, and physical resources it controls in order to produce better technology farmers can use. In 
addition, the monitoring system will be a source of encouragement to reseiichers and administrators as 
it documents the impacts of resezrch, and will allow IER to make a strongcase to the GRM that support 
to research is an investment in improved productivity at farm level and national level. 

B. Institutional Analysis Summary 

The capacity to generate and disseminate improved technology that responds to the needs of the country's 
resource-poor farmers has been an explicit program concern within the IER for almost 20 years. In the 
late 1970s a major, West Africa regional colloquium on rural production systems research held in Bamako 
emphasized the significance of farm-level, multidisciplinary research and helped to launch a series of 
research activities which eventually led to the establishment of the Institute's farming systems research 
department. 

Encouraged by the results of farming systems research and the constructive relations with some of the 
country's rural development organizations, the Institute initiated an internal discussion and review in the 
early 1980s on encouraging more client-oriented research and improving relations with the country's 
agricultural development services. By 1985 this discussion led to a request to the PA0 for a diagnostic 
survey and review of the Malian national agricultural research system. ISNAR followed this survey with 
a country review mission in 1988 and a subsequent commitment to continue its advisory services in 
support of improved IER research programming and management. 

Throughout this period external funding increased significantly, but was largely allocated through 
financially and administratively autonomous research projects. In 1989 approximately 25 donor agencies 
were financing approximately 50 separate research projects. It is currently estimated that the IER manages 
less than 5% of the total financial resources used by IER research scientists, 

Parallel with the FA0 and initial ISNAR studies was an increasing unease on the part of Malian 
researchers and research administrators with the way in which research was planned and conducted. 
Required to spend substantial periods of time in preparation for, and sitting in on, the annual national 
research planning meetings, they saw only limited benefits to their research programs in terms of control 
of funds, better extension liaison, or coordination with other researchers doing related work. Senior 
researchers recognized poor quality in some research protocols or analyses, but - with no recognized 
means to ensure soundness of statistical design or analysis - were unable to help colleagues improve them 
unless specifically requested to. Programs were evaluated on a person-by-person year-by-year basis, 
discouraging both multi-year research planning and team based research programs. 
The most serious problem recognized by the researchers was the centralization of the research system. 
By keeping most staff and responsibility in Bamako and nearby Sotuba, regional initiative to identify and 
solve regional problems was not encouraged. At the same time, the centralization of most functions in 
Bamako encouraged very strong scientific divisions, while making it difficult for field level staff of those 
departments to work most productively together. 



When the Institute was reorganized in 1990 to incorporate the former .Institute for Animal Science, - 
'c'orestry and Water Resources Research, IER managers also decided to introduce a new system of 
research management and organization to address the problems outlined above. However, even before 
the reorganization, over the past several years researchers have been out front in beginning to resolve 
these problems. For example, sorghum and millet researchers have for the past several years taken a 
multidisciplinary team-based apprc~ach to their commodity research activities. Thematic researchers and 
production systems researchers, despite their affiliation with separate departments, have developed close 
collaboration on soils management and cropping systems problems recently. Concern on the part of 
numerous researchers has prompted IER, with AID support through both the Livestock and Farming 
Systems projects, to provide short-courses for large numbers of researchers in statistical analysis and 
experimental design. 

However, the initiative of individual researchers can only go so far in resolving institutional problems. 
The new organization plan is based on current perceptions of IER's problems and of the most appropriate 
ways to overcome them. IER Research Programs and Regional Centers are the two principal elements 
of this new system. Each of the seven research programs (e.g., Cereals and Legumes, Natural Resources 
Management, or  Production Systems and Rural Economy) is comprised of a number of projects, ranked 
in priority order, which are carried out through activities that are based at the Regional Centers. Each 
program is managed by a coordinator who will be located at that Regional Center from which it is most 
reasonable to carrysut a program's major research activities. 

New Regional Centers will be established as the principal mechanisms to effectively regionalize IER 
research in each of the country's major agro-ecological regions. Instead of having IER research 
represented through a variety of independent projects, the "Center Team" of scientists will be recognized 
as that critical mass of IER researchers who are charged to address priority national and regional research 
questions. This "team" would be composed of commodity, animal and natural resources scientists, plus 
rural production systems researchers with specific responsibility for multidisciplinary pre-extension 
testing. The Regional Center teams will enable IER to establish more effective and permanent relations 
with regional extension programs and improve the client orientation of its research programs, including 
its capacity to respond to local demands for research services. 

The IER, however, currently lacks both the financial and program management czpacity to implement 
this new, regionalized research system. The government's budgeting and financial procedures are ill- 
suited to the effective implementation of research activities in diverse locations throughout the country. 
Moreover, with an inheritance of separate, independent and externally-hnded donor projects, IER's 
accountants and finance managers have little or  no experience with assuring the timely flow of resources 
to researchers working in decentralized programs. Similarly, but with periodic support from ISNAR, IER 
senior scientists and managers are just beginning to grapple with the complexities of national, long-term 
strategic research planning and programming. v 

Clearly, the IER needs a new financial management and accounting system in order to make its 
regionalized research system work. Such a system will permit IER more control in allocating its resources 
to the priority research projects in the IER long term plan. Designing such a system will have to 
overcome institutional constraints discussed in the Financial Management Analysis section regarding 
differing accounting and reporting requirements of different funding sources, including those of the GRM 
itself. 



As regards the funds it receives from the GRM, IER currently depends .wholly on the cumbersome 
requirements of the Ministry of Agriculture, Environment, and Livestock's finance and administrative - 
department (the DAF). As an "attached servicen ("service rattache"), IER does have the right to more 
flexibility than the current system: Under its current status, for example, IER could have its own bank 
account, and sever the relationship with the DAF, creating a direct relationship with the Ministry of 
Finance. It would still face, however, cumbersome procedures, which may lead IER to seek a more 
independent statute, such as a type of "public establishment" which permits some autonomy in financial 
management and the introduction of a commercial accounting system. 

A new administrative statute may be required in order for the IER to have the autonomy of financial 
management needed to implement the regionalized research programs and gain more control over its 
multiple sources of funding. At the same time, a new statute has important implications for: research 
scientist recruitment, evaluation and advancement, and pay scales. In other words, the move toward a 
public establishment must be balanced with the administrative needs to assure and sustain the scientific 
capacity of the Institute. 

IER's reorganized and regionalized system offers several opportunities to promote and enhance the link 
between IER research and Malian development policy and programs. At the national level, the National 
Committee for Agronomic Research (CNRA) has the mandate to promote and enhance IER's institutional 
relations with national policy-makers. At t!!e regional level, the proposed Regional Technical Committees 
(CTR) should help to reinforce the client orientation of research programs while strengthening the re- 
search and development link. In fact, these program review committees may represent a relatively unique 
Malian contribution to the process of linking research priorities with local development needs and 
interests. 

The proposed system also raises several important administrative issues. As the IER puts its new program 
structure in place, research managers will need to give special attention to balancing the need to respond 
to regional demands with the need to maintain the integrity of national research programs. Moreover, 
experience elsewhere in Africa suggests that IER managers will need to pay special attention to managing 
and balancing the program concerns of researchers with the administrative concerns of Center 
administration. In addition, IEK management must be sensitit! e to the recurrent costs of establishing and 
maintaining regional centers. 

A new system of financial management which separates research program budgeting requirements from 
the administrative and financial system for site operations may be one means to assure the integrity of 
research programs and the availability of financial resources to meet the administrative and logistic 
support costs of the Centers. An annual review of the evolving relationship between program 
implementation and Center administration during the first 2-3 y e a  of the project would be a useful 
means of tracking how the IER deals with these issues and their implications for the achievement of 
project objectives. 

Several international research activities and other donor projects in support of IER complement the 
SPARC project and will contribute to the achievement of project objectives. IER has been selected as 
a Sahelian pilot national research agency for the multidonor Special Program for African Agricultural 
Research (SPAAR). In this context, the World Bank recently completed a preparation mission for its 
planned Mali National Agricultural Research Project (NARP). This mission reviewed the IER Strategic 
Plan and reached agreement with the GRM on the first steps in preparation of an agricultural research 



project. The Pink is giving special attention to improving IER research programming and management, 
human resources planning and nianagement, station management and support, and financial management 
and accounting. It is expected that some pre-project funding will be used to continue selected work of the 
preparation mission prior to a pre-appraisal mission during mid- to late 1992. - 

As part of its strategic plan in support of national agricultural research systems, ISNAR too has decided 
to concentrate its West Africa program efforts in Mali. This means that ISNAR will continue its valuable 
collaboration with IER to improve on-going research planning and programming in the context of the 
long-term Strategic Plan. The introduction of a management information system and continued assistance 
in the implementation of the Institute's reorganization and decentralization plan will be especially 
complementary to the SPARC Project. 

Closer relationships with several other national activities and activities could enhance the impact of XER 
research. The faculty at the Rural Polytechnic Institute offer the most important opportunities for closer 
and regular research relationships with the IER. Fairly regular exchznge already takes place, but some 
collaborative research activities could be designed in the course of project implementation. Other 
research opportunities with scientists at the National Public Health Research Institute (INSP) and the 
National Teachers Training School (ENSUP) should be explored. Relationships with several other donor- 
funded international and regional programs, such as the Sahel Institute, ICRISAT and the CRSPs are 
expected to enhance the quality of the research supported under the SPARC project. 

SPARC-supported research programs are expected to both build upon, and be strengthened by, several 
continuing research projects. Involvement in the SAFGRAD networks has enhanced the professional skills 
and performance of several IER scientists and AID'S continued investment in these networks (which is 
just now beginning to pay off) will complement several SPARC research programs. Similar collaboration 
is expected with the IRAT-ICRISAT regional sorghum and millet programs. In addition, project- 
supported research will build upon the farming systems work under the Dutch (Royal Tropical Institute) 
and USAID farming systems projects, as well as the more specific commodity (millet) research financed 
by the Ciba-Geigy Foundation at Cinzana research station. 

Efforts should be made early in the life of the project to see how relations with Mali's NGO community 
might enhance the effectiveness of project-financed research activities. Mali benefits from a fairly large, 
active and well-organized NGO Community in which many members concentrate on action-research 
village land management programs that would complement project research activities. 

The current organizational initiatives of IER respond to perceived needs of IER researchers, and many . 
of its partners in extension and other organizations, going back several years. Researchers themselves 
are already responding to some of these problems. SPARC assistance to the organization changes will 
help the researchers in developing more effective, decentralized, and problem oriented research progranis 
responding to regional needs. 

C. Financial Analysis Summary 

IER's current financial management system is inadequate to the needs of a functioning research institute. 
Indeed, IER has two separate systems, neither one of them suitable to maintaining a coherent and focused 
research program. The first system is the GRM system for releasing and tracking GRM funds supporting 
IER research. This system is not sufficiently well designed to warrant USAID financial certification 
while at the same time so cumbersome as to make it very difficult to use in support of field level research 



programs. In particular it requires close supervision by the DAF (Division Financiere et Administrative), 
and four-fold controls for each transaction. Combined with lateness in the availability of funds most 
fiscal years, this renders the system very unresponsive to the needs of field researchers operating under 
strict time constraints in order for their research to succeed. 

Due to the weaknesses of the IER system, donor projects supporting IERmearch have each set up their 
own financial management systems. This has been the case with AID projects. Both the Farming 
Systems Research and Extension Project and the Semi-Arid Tropics Crops Research Project established 
separate financial management units to manage and track USAID funds provided to IER in support of 
project research programs. These donor-supported systems are well designed for the safeguard of 
finances and assets, and are also capable of mobilizing funds in a timely fashion, thereby overcoming two 
principle weaknesses of the IER system. 

However, neither the IER system nor the several donor financial management systems provide IER with 
a good tool for establishing and maintaining research priorities and ensuring that high priority programs 
receive adequate funding. Neither system permits IER control over its overall research agenda, nor is 
either system used for the kinds of program budgetting acd cost accounting that would permit IER to 
begin to actively manage the resources it has access to through both the GRM and donors. 

The SPARC financial management system will ensure sound management of USAID-provided funds and 
assets supporting IER. At the same time it will provide a model and mechanism for IER to use with 
other donors in managing non-AID resources supporting IER research programs. The purpose of setting 
up o project financial management system which IER and other donors could choose to use as a broader 
IER financial management system is to respond to the problems set out above. There are five specific 
reasons for IER, with SPARC assistance, setting up such a system: 

b Provide a basis for program budgetting and research program planning and monitoring 

Ensure smooth flow of funds to support research programs 

b Provide a means acceptable to IER and donors of IER better tracking and controlling donor 
financial contributions to agricultural research 

Generate useful financial information 

Safeguard project funds and assets 

The SPARC project will design and install a new financial management and accounting system In the 
General Services Bureau (GSB). The Head of the GSB and the Financial Management Specialist 
will work closely with the short-term Financial Management Analyst to ensure that the financial 
management system is designed to generate the fiscal and budgetary information required for research 
planning, and for input into the monitoring/evaluation systems. 

. Since the project will have a multiplicity of goods and services to be delivered under strict timing 
constraints and aggravated by the remoteness of project sites, poor roads and communications and 
generally low level of training of field personnel, short-term technical assistance and action training will 
be made available at the time the implementation gets under way. The short term TA will train IER 
financial staff and research program managers and administrators in how to use the new system, and will 
assist in ensuring that the system is responding to the needs of IER. 



The system will be designed from the beginning to respond to three set of criteria: 

The system will permit, for the USAID funds supporting operating expenses of IER, safeguard of 
funds, tracking of expenditures, and program budgetting and cost accounting. The system will also 
ensure sound inventory and asset management for goods and equipment provided with AID funding. 

The system will be designed based on thorough examination of reporting and control requirements 
of the several other donors likely to provide financial support for implementing IER's long term 
research plan, in order for the system to be capable of expanding to manage such financing. 

The system will be designed taking account of IER's current relationship with the Treasury and 
Ministry of Agriculture as well as the likely future evolution in this relationship, so that eventually 
the system could assist in the management of GRM funds supporting IER's long term plan. 

As a public service, IER must conform to all civil service regulations and governmental financial 
management procedures. As an "attached servicen ("service rattachen), however, IER can establish a 
parallel and independent budgetting system (see Institutional Analysis Annex). This stipulation allows 
for the use of cash advance and revolving fund mechanisms. This type of mechanism may be very useful 
in setting up a prototype IER financial management system under the SPARC project. 

Existing accounting software packages appear to meet the requirements of the USAID Controller, IER, 
and eventually other donors, and can handle codification for multiple donors. The new system should 
allow knowledp at iiny time of the exact situation of acquired financing, its spending and its level of 
implementation by categoryllke item and so on. At all times, managers should be able to know the exact 
and precise situation of all financing by activity, by research program, by convention and by donor. 

It is important for the system to be designed based on experience in other countries and institutions, and 
based on understanding of the personnel requirements to make such a system fully functional. Recent 
trips by IER financial and administrative staff to neighboring countries' research systems have pointed 
out that installing software and producing reports for donors is relatively easy compared to the tasks of 
actually getting a new system to function to respond to the needs of IER in its own budgetting, research 
planning, and monitoring activities. Major staffing constraints in neighboring countries have preventd 
"welldesigned" systems from serving the accounting and financial planning needs of the institutions they 
were designed to assist. An examination of IER staffing requirements in finance and administration, 
together with serious attention to meeting IER staffing requirements in these areas, will be required for 
the new financial management system to function. 

D. Research Programs Analysis Summary l 

IER's core program, described in detail in the IER Long Term Plan approved in December 1991 by the 
GRM Council of Ministers, is made up of seven programs. The SPARC project will provide support in 
particular to high priority elements of the Cereals and Legumes program, as well as some support to the 
Animal Production and Production Systems Programs. Annex F-4 includes tables outlining each of these 
core IER programs in more detail, and highlighting for the Cereals and Legumes program those activities 
which will receive support from the SPARC project. Table VD-1 shows those IER core research 



activities to receive support at specific research stations and Regional Centers. The socio-economics 
research program of IER, run out of the Production Systems and Rural Economy Department in Bamako, 
will receive support as well but does not appear on the table because it is not based in the regions and 
that part of its program supported by SPARC will be defined during Year One of the project. 

1. Cereals and Legumes Program 

The SPARC project will support research on sorghum, millet and cowpea within the Cereqls and 
Legumes Program of IER. The method by which specific research activities within these commodities - 
was arrived at is as follows: The highest priority sorghum, millet, and cowpea Research Projects in the 
Long-Term Plan's priority listing were chosen, eliminating Projects which already had funding from other 

a sources, until a budget constraint was reached. The constellation of stations receiving support for 
sorghum, millet, and cowpea research reflects the choice of the highest priority unfunded Research 
Projects in the Cereals and Legume Program. 

Other significant factors used as general guidelines for SPARC support to the selected programs and 
operations are as follows: 

selection of a limited set of commodities was necessary, especially in the first years of the project, 
to ensure success in instituting improved research planning, management, and monitoring 
procedures 

major sources of funding are available for research in some other commodities, i.e. irrigated rice 

the sorghum and millet programs, in particular, are currently the most advanced in terms of team- 
based research, providing a sound basis and a model of better research management and planning 

consideration of limited financial support for research operations under SPARC activity 

the Cereals and Legumes program is among the most important of the seven in terms of numbers 
IER researchers, potential beneficiaries, potential impact on rural well-being and food security, and 

, impact on income and economic growth 

USAID has a history of project support to these programs since the 1970s (SAFGRAD, ICRISAT, 
INTSORMIL, etc.) which have produced significant results and accomplishments 

Project support will include research operations support and short term technical assistance. As progres's 
is made in these three sets of commodity research activities, the model they provide can be extended to 
other commodities with other sources of funding. 

Table 111-1 summarizes the on-station and on-farm multi-locational research to be supported under SPARC 
. in IER's Cereals and Legumes Program and the Animal Production Program. Specific details for each 

of the several Research Projects to be supported were arrived at in November 1991 utilizing input from 
those IER researchers and managers responsible for planning and implementing research for each of the 
three commodities. One of the important and innovative features of the SPARC project is that it wi!! 
support IER's recent decisions regarding responsibility and location for on-farm multi-locational trials, 
discussed in the technology transfer section. 
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Table 111-1: Thematic Research Supported by SPARC 
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Sorghum 

Cowpeas 

Soils 

On-farm trials 

ForageIAn. nut 

On-farm 
trials 

IPM and stability 
of long season 
sorghum ('1 

(project # 7) 

Sorghum breeding 
('I (project #6) 

Intensification of 
sorghum 
production 
(project #3) 

Food technology 
in cowpeas 
(project #11) ' 

Antierosion and 
cult. practices 
(project #3) 

Multi-locational 
on-farm trials 

Forage for anirn. 
traclsm.ruminants 

MUM-locatibnal 
on-farm trials. 

RESEARCHER 

Entomologist 
Pathologist 
Weed Sci. 
Total 

Breeder 

B d e r  
Entomologist 
Pathologist 
Food Tech 
Weed Sci 
Agronomist 
Total 

Food Tech. 

Soil physic. 
Agronomist 
Total 

Agronomist. 

Agronomist An. 
Nutrit. Total 

Agronomist 

- 
Stat. - 
8.50 

- 
1.75 

= 
RS - 
Ctr = 
8.50 

- 
4.75 

- 





In addition to the station research and multilocational trials to be supported in this IER Program, SPARC 
will also strengthen the research capacity and impact of the Cereals Technology Laboratory. This 
Laboratory, located at Sotuba, is responsible for cereal variety food property testing and the integration 
of women's consumption and processing concerns into the research process. This has been important in 
the success of IER sorghum and millet programs and represents a critical link among research, 
processing, and small private sector enterprises. Under SPARC, the Laboratory will continue to receive 
the support required to conduct practical research activities related to varietal improvement. In addition, 
the Laboratory will take a more active extension role and client orientation vis-a-vis rural and urban 
consumers, new food products, and private sector extension operators. 

Year One support will be provided for start-up of long-term training, continuing the varietal testing role, 
and developing a longer term research plan in new product development and testing and private sector 
extension linkages. Following IER approval, this longer term research plan will receive SPARC finding 
for research operating expenses. 

The implementation of the research in food technology will build upon already existing persomel and 
products that are partially developed and need further testing. Technical assistance through the 
combination of SPARC and INTSORMIL will be provided. The food technology program will develop 
three or four new or modified food products from cereals and legumes. Information m prccess and 
products will be distributed to potential users in the private sector. 

2. 'Animal Production Program 

SPARC will provide support to some core research activities of the IER Animal Production Program. 
The emphasis of SPARC support will be on activities in the arcas of animal nutrition since animal 
nutrition is the key constraint on productivity in the livestock sector. In addition, integration of livestock 
and crops production for more sustainable agricultural systems requires greater attention to animal 
feeding. Finally, technology related to animal nutrition and feed sources are probably the most important 
livestock-{elated technical needs of two current or planned USAID projects (the Farming Systems 
Research and Extension Project and the Animal Productivity and Export Projects). 

Emphasis may 55: placed on forage research and research on alternative sources of processed or semi- 
processed animal feed or supplements based on agricultural by-products. Most of the top priority 
Research Projects comprising the Animal Production Program are in the area of animal nutrition. 
Activities during the first year will be limited to developing more detailed research plans based on the 
Projects elaborated in the Long-Term Research Plan. w 



3. Production Systems Program and Rural Economy Program 

IER recognizes the need for integrating economists and sociologists with technical scientists on production 
systems teams to monitor and evaluate technology adoption. The role of economics research is threefold: 
evaluate the profitability of technology adoption; conduct market studies of key inputs required for the 
respective technologies, specifically their availability, quality and costs; and conduct market studies of 
output markets, specifically demand, distribution, transport costs, and potential for market expansion. 
The subsector research program, currently being initiated by IER, will support such research areas during 
SPARC implementation. 

At least one PhD-level agricultural economist, a PhD-level anthropologist/sociologist, and an MS-level 
anthropologist/sociologist will have been trained by SPARC and will have participated in the applied 
socio-economic research undertaken with SPARC support. 

IER is committed to its social scientists in the Department of Planning and Rural Economy (DPER) 
developing a more active long term research program in support of technology development research 
conducted by other parts of IER. They have been constrained in the past not only by budget, but by the 
lack of a mandate and clear overall program guidance, and by the need to conduct short term studies for 
a number of clients within and outside the GRM. With completion of the Long-Term Plan and creation 
of the DPER, they now have the mandate to engage in research in support of technology research - 
activities in specific commodity areas. Just as important, there is a demand among both IER 
administrators and technical scientists for the support of social scientists in several areas which are closely 
related, and constitute the essential elements of the "Subsector Approachn ("Approche Filiere") that IER 
has begun to follow in its socio-economic studies. 

As  is the case with SPARC support to food technology and animal production research, IER during Year 
One of the project will specify a set of research activities, consistent with the long term IER research 
plan, which SPARC will support. These activities will be built in part on the maize subsector study and 
related farm level adoption studies which DPER is currently conducting for the next several months with 
outside funding. In addition, the research activities to be specified will include DPER's role in managing 
adoption studies and participating in IER research monitoring. 

The key activities to take place with SPARC support during year one are: 

the preparation of a research plan, based on the on-going maize study experience, for subsequent 
years' research work, and t 

a baseline study of technology adoption in areas where SPARC will support significant technology 
research. 



More rapid and effective technology development and transfer demands a farmer oriented systems 
approach to technology development, where social and technical scientists can work together to identify 
farmer constraints and possible technical solutions to them. In addition, in a major step forward in 
strengthening research and extension linkages, IER recently gave to its production systems researchers 
the mandate for the final research phase, "pre-extension", before extension agencies takes over. 

SPARC research in support of sorghum, millet, cowp&, and animal production requires support from 
production systems researchers in order to most effectively develop and transfer technology. In each of 
the geographic areas where core IER technical research is to be supported under SPARC, a companion 
IER production systems research activity is planned or underway. In the Segou Region, the World Bank 
is about to fund it. In the Mopti and Koulikoro k;zjions, the activities are funded by USAJD under the 
FSRlE project. 

USAID support to the FSRlE project ends in late 1994 . IER's core program in sorghum, millet, and 
cowpea research, as well as in animal production, will be substantially more effective with continued 
support from production systems researchers beyond that time. The SPARC project will fund a modest 
level of operating costs for production systems research in thp Mopti and Koulikoro Regions beginning 
in 1995. However, funding through SPARC will be less than half current operating expenses in those 
regions for budgetary constraints. This level of support should be adequate to ensure the continuation 
of linkages between farmer and station required for effective technology development and transfer. 

E. Technology Transfer Analysis Summary 

For the past decade Mali has had an uneven technology transfer system, which is now rapidly changing. 
During much of the 1980's certain privileged zones (such as the CMDT and OHV zones) had well 
financed, competent extension agencies, as part of regional rural development organizations (ODR's). 
Other zones had less effective ODR's. Still other zones were served by the rjRM extension service, with 
very few resources to do extension. 

The role of research and on-farm testing in the technology transfer process varied widely by zone. In 
the case of CMDT for example, a, true partnership has developed between the research system and the 
extension agency, with joint planning meetings and contractual financial relationships where the CMDT 
funds research by IER on problems of importance to CMDT farmers. In other cases, the situation is 
evolving towards such partnership, with OHV and DRSPR for example, having joint planning meetings 
and conducting joint on-farm trials, and with h e  Cinzana research station and the IFAD agricultural 
production project collaborating on research and extension themes. In other areas either extension or 
research lacked the resources or institutional incentives to engage in technology transfer partnership. 

Two changes are currently occurring which build on and extend the strengths of the existing technology 
transfer system. The first is a major strengthening of extension services in Mali, and the second a 

. clarification and renewed mandate for the role of on-farm testing within IER. 

The GRM began, one year ago, a National Agricultural Extension Program (PNVA), with World Bank 
funding. This program is focusing on those areas in the most need of broader extension services. Thesc 
are 1) the areas with ODR's which can benefit from technical assistance and new approaches in extension, 
and 2) especially those areas where there is no ODR and very weak or non-existent extension. Mopti 



(including Koporo) is one SPARC area where there has been no effective dryland crop extension system 
for several years, and where dramatic improvements have already occurred as a result of the PNVA in 
the quality of technology transfer. With the PNVA in place, and with several effective ODR's working 
in other zones served by SPARC, an important element in ensuring rapid technology transfer is assured. 

The current reorganization of IER is designed in part to strengthen its capacity to facilitate technology 
development and dissemination from on-station experiments to on-farm trials, The Institute's commitment 
to regionalized programming is a key element in this process. As part of the regionalization of IER, 
several important developments have occurred to make on-farm testing play a more effective role. "On- 
farm te..tingn includes a range of activities, from "researcher managed trials" on farmers fields, to 
"farmer managed trials" or "pre-extension," to "demonstration plots". The critical distinction relative 
to current functions in IER is between researcher-managed multi-locational trials on farmers fields and 
"pre-extension." 

For many years, the Multilocational Trials unit of the former Oilseeds and Food Crops Section at the 
Sotuba station was the principle means to carry-out multi-locational researcher managed on farm trials. 
The trials were centrally planned at S~ tuba  and transferred to local level extension and research personnel 
in the Regions. Transfer of improved varieties, some of them new widely adopted, has been facilitated 
by this process. However, in many cases the experimental designs, varieties, and other technologies 
proposed for multi-locational testing have been inappropriate to regional agro-climatic zones or have not 
responded to regionally defined problems. Because of these problems, other units within IER, including 
the DRSPR, have undertaken on-farm research trials because in some cases it was the best way to ensure 
that certain technologies were adequately tested at this level. As a result, on-farm testing has been a less 
effective and more expensive instrument of technology transfer than it could have been. 

In practice and policy, this situation has now been changed at IER. IER has decentralized the researcher- 
managed multi-locational on farm trials, so that !he responsibility for these trials lies with the research 
station staff. As an integral part of the Regional Center based research projects, on-farm trials will be 
researcher-managed and designed to verify the suitability of technologies primarily in the agroecological 
zone covered by the Center. Most of these trials will be conducted on farmers' fields and, as a result, 
will require close collaboration between the researchers, farmers, and extension personnel. A major 
advantage of decentralizing this function away from Sotuba is that it puts the scientists and technicians 
responsible for multi-locational trials in close day-to-day contact with the station researchers who have 
developed the technologies entering into the trials. Better and faster feedback to station researchers from 
farm level tests will result. 

In addition, IER has clarified the role of farming systems researchers with respect to on-farm trials. 
Farming systems researchers will now be responsible for "pre-extension" trials on farmers fields, where 
technologies which have already gone through the researcher managed multi-locational trials then undergo 
their first phase of active promotion and extension. This pre-extension function integrates agronomic, 
socio-economic and institutional parameters in on-farm testing. Cases of active and competent extension 
involvement in these trials are increasing. 

With a strong extension system (based on a combination of the PNVA and ODR's); working linkages 
between extension agencies and researchers; a regional focus to ensure appropriate technology choice as 
well as regional tollaboration; a clear and workable method of researcher-managed multi-locational trails; 
and a regionally based pre-extension function within IER, the current technology transfer system has all 
the elements in place to effectively target efforts on viable technical improvements, verify their impact 
in farmers fields, and get them out to large numbers of famers to adopt. 



F. Social Soundness Analysis Summary 

Analysis of the social soundness analysis of the SPARC project is based on considerations of the socio- 
cultural context, socio-cultural feasibility of project objectives and interventions, replicability and spread 
effects of project activities, and the pattern of impact on project beneficiaries. 

Beneficiaries of the SPARC project span a number of different ethnic groups, three principal geographic 
areas, and several production systems. Ethnicity and culture, social situation, and production system are 
important variables in Malian agriculture, and hence in the way the SPARC project may affect and be 
affected by the local social situation in different areas. 

The project's principal zones of direct intervention will be three regions: the Mopti Region (based in 
Mopti and Koporo), Koulikoro Region (based in Sotuba), and Segou Region (based in Cinzana and 
Niono). In addition, some interventions, managed from the Segou Region (at Cinzma), will take place 
in the Sikasso regm.  3roduction systems in the zones of intervention are principally the following, listed 
in general from Nwth to South: 

Transhumant pas!oral systems with regular seasonal migration of herding groups and cattle, 
following seasorial availability of pasture and water. Key features of this system are the heavy 
reliance on perennial grasses in the Niger Inland Delta for dry season grazing, and the trading of 
animal products for grain as the basis of economic well-being and survival. This system is 
important in the Inland Delta during the dry season, and in northern zones during the remainder 
of the year. 

Agro-pastoral production system, where raising of small stock and cattle is a principle economic 
activity, a complement to grain production, and generally the primary source of revenue, often used 
to purchase grain when local supplies are inadequate. This is a principal production system in the 
Mopti and Segou zones. 

Grain based production system in rainfed areas, where raising of small stock receives some 
attention, but the emphasis is on grain production (rather than income for the purchase of grain). 
This system is the least flexible, with no major sources of cash income, outside of cereal 
production, and with the fewest number of emergency alternatives to ensure continued well being 
when there is inadequate rain and grain crops do poorly. This system is the primary one among 
non-cotton farming households in the southern Koulikoio zone and the Sikasso zoqe. 

Intensive cotton-cereal production system, developed in zones of the CMDT and widely practiced 
in the Siist,,:q Region, and in parts of the Segou and Koulikoro Regions. Due to a combination 
of agro-ecological location and high income provide by cotton, this system is the most secure and 
remunerative, providing farming households sumcient grain supplies as well as a means to earn 
substantial cash incomes. 

me major ethnic groups in the project zones of intervention are Bamhara, Malinke, Peulh, Dogon, and 
Songhai. In addition, pastoral herders, such as the Touareg and Mauaes, will benefit from some work 
in Mopti, and Senoufo and Minianka in the Sikasso Region will benefit from project activities there. 



The ways in which culture, ethnicity, an* production system may affect project benefits are complicated 
and intertwined. For example, within the intensive cottun-cereals production systems which characterize 
the wealthier parts of southeastern Mali, obligations of husbands and wives for providing grain for the 
household vary by ethnic group. At the same time, within a given ethnic group, the production system 
will have important effects on sources of livelihood and the likely impacts of better agricultural research. 
For example, Bambara in the intensive cotton zones have quitedifferent sources of income, and prospects 
for household well-being, than Barnbara farmers outside of those zones who are engaged in agfo-pastoral 
or cereals-based production systems with no cultivation of an important cash crop. 

The SPARC project will enhance IER's capacity to develop technologies that farmers, herders, and food 
processors can use to improve their income, food production, and well-being. IER already does this job, 
and there are an impressive number of cropping practices, food varieties, livestock techniques, and cotton 
varieties used by farmers which have come out of the Malian research system. Malian farmers in all 
major ethnic groups and production systems have changed their methods or crop varieties relatively fast 
when convinced that something new will leave them better off. The principle issues of feasibility, 
therefore, have to do with the participation and communication strategies required to ensure that IER do 
its job better and more efficiently than in the past, and that it target its research activities on real farmer 
problems with a good understanding of the constraints farmers operate under. 

The issue of feasibility, therefore, is largely one of institutional feasibility. Is it fwible  for IER to 
establish better ways of understanding and reaching farmers, and what kind of farmer participation, and 
two way communication, is needrd for this to happen? IER's reorganization, which SPARC will assist 
in implementing, is directed towards this problem. The regionalization of responsibility and management 
for research was decided upon by the GRM based on a concern that an overly centralized IER could not 
understand or respond to farmers' problems as well as a regionally-based Institute. 

Regionalization will enable the key groups of researchers responsible for a region to work as a team on 
identifying problems and finding solutions. Whereas in the past farmer feedback to, for example, 
researchers responsible for multi-locational trials, may sometimes have never reached station rdsearchers 
because the trials were managed from Bamako rather than the region, such feedback is now much more 
likely to get to the station and affect subsequent research plans. At the same time, farming systems 
researchers (who may be the most important contact point between farmer ideas, concerns, and feedback 
and the rest of the research system) will now be working together with station based researchers in the 
same region to provide them information on farmer concerns. Similarly, improved extension links with 
research, already well underway in CMDT and OHV zones, and progressing fast in the national PNVA, 
will be strengthened through SPARC's assistance to IER to regionalize research, planning aid 
management. 

Perhaps the most important new initiative of IER to be supported v the SPARC project is the annual 
research planning meeting to be conducted in each region. The maj : purpose of these meetings will be 

. consultations between researchers and their clients regarding research priorities and results. Not only 
extension organizations but farmer representatives, and presumably other groups such as NGO's, will 
participate actively in these meetings. Because the meetings will take place under the authority of the 
Regional Governor, they will provide a great deal of weight to the directions, concerns, and feedback 
expressed by farmers vis a vis the IER researchers. 



Existing relations between IER and extension organizations (in all project zones), and between IER and 
NGO's and farmers' groups (around the Cinzana station), demonstrate that proposed project interventions 
are feasible. Their achievement will require resolve and seriousness of purpose in ensuring that the 
Regional Meetings and even better research-extension links indeed take place in the most effective manner 
to ensure continued participation and communication on all sides. 

proiect Beneficiaries and 1- 

Most project benefits will accrue to rural producer households in the agro-pastoral, rainfed cereal-based, 
and cotton based production systems in the Mopti, Sqou,  and Koulikoro Regions. These producers are 
likely to be primarily Bambara, Malinke, Feulh, Dogon, and Songhai. These benefits will come 
primarily in the form of improved millet and sorghum varieties and cropping practices which provide 
greater food security in relatively poor rainfall years or years of serious pest infestation; improved animal 
feed sources and practices for small ruminants; and better cowpea varieties and practica. In addition, 
new marketing outlets or ways of processing food crops will have provided benefits to these farmers as 
well. 

Additional benefits of a smaller order of nagnitude will accrue to the follow~ng groups: 

Pastoral households in the Mopti region, who will benefit from improvements or increases in cover 
of perennial grasses (bourgou in particular) in the Delta, as well as from greater availability of 
grain which they will gain in barter for their animal products. 

-Senoufo and Minianka households in the Sikasso Region working either in intensive cotton or' 
rainfed cereals-based production systems, who will benefit ftom more suitable longer-cycle sorghum 
varieties and from improved cropping practices. 

Traders and commercial food processors who may gain from lower grain production or processing 
costs. 

Consumers (both rural and urban households) wh I may benefit from lower cost or more accessible 
grain processing techniques, as well as - over the long term - from relatively lower cost grain. - 

Within the beneficiary groups outlined above, there will likely be differential impacts from the project, 
however, related primarily to geographic location, socio-economic situation, and gender. Geographically, . 

the highest impact within any production system or ethnic group is likely be in areas which are either: 

Close to a research station, t 

The site of multi-locational trails, 
The site of pre-extension tests, 
Served by a strong extension effort, or 
The site of strong village organization, such as an AV. . 

The following section, on replicability and'spread effects, discusses how project impacts can nevertheless 
be expected to spread beyond these initial high impact areas. 



Socio-economic status will affect differential beneficiary impact in two major ways. First, as concerns 
"communication" with and "participation" by farmers, these concepts often abstract from the very real 
social stratification present in most rural areas in Mali. IER researchers, as well as extension workers, 
are likely to receive more feedback from, and work more closely with, rural people who are leaders, 
influential, and articulate. At the same time, it is those who are most influential and articulate who will 
be most successful in ensuring that the annual Regional Meetings for research planning are aware of and 
take into account their particular concerns. Often techniques developed for a given production system 
in a given geographic zone will apply to people across the board, but this will not always be the case. 
IER can mitigate this differential impact to a certain extent through ensuring that its farming systems 
researchers, in identifying sample populations, do so with an eye to social situation. 

An equally important social factor in differential impact has to do with specific socio-economic situation 
of the rural household. IER and other researchers have tried for some time to categorize socio-economic 
strata within existing production systems, ethnic groups, and geographic areas. The categories have 
'ranged from "equipped" versus "non-equipped" (with plowing equipment), to the size of the parcel or 
household, to the food security situation of the household. It is this latter categorization, according to 
relative food security, which has proved to be most useful to date as an indicator of household well-being 
and socio-economic situation. Because even the best endowed rural families prefer to produce as much 
of their own grain consumption as possible (and rely on a risky and capricious market as little as 
possible), success in attaining this household objective is an important basis for categorizing rural 
families. Families that rely on the market for grain consumption are poorer than those who do not. 
With the exception of animal traction-based techniques, most of the varieties and recommendations to be 
supported by the SPARC project are likely to be appropriate to both "food-secure" a d  "food-insecure" 
households. The differential impact is likely to come not from the appropriateness of the 
recommendations and techniques but from the fact that "food-insecure" households :nay be less willing 
to take the perceived risk of adopting new techniques until they have seen them work on other farmers' 
fields. The poorer households then are li3 ely to benefit more slowly from techniques developed under 
the project by virtue of being "late adopters". 

Gender is the other factor which may make for differential benefits under the project. In approaching 
zhe differential benefits by gender, it is probably most useful to discuss the specific ways in which 
SPARC will benefit women. 

Tfle most important benefit to women from the SPARC project is through its effect on developing - 
txhniques which increase grain and cowpea production. This will be the case not primarily due to the 
impact of new techniques used in women's grain fields (whose importance varies by ethnic group and 
production system), although this is an important consideration. The more important benefit from 
increased grah production derives from the complex relationship between household food production and 
women's income. @ 

"Food secure" households, with adequate grain for the family coming from the household's production, 
are able to use some resources (land and family labor) to produce income over and above subsistence 
food needs. "Food-insecure" households struggling just to survive have very little resources or income 
to devote to other things. The implication of this, carefully documented in the cereal-based and agro- 
pastoral production systems of the OHV zone, is that women in food-secure households are able to use 
their labor and -- when they have access to it - their land to produce income for themselves and their 
children which goes beyond basic subsistence requirements. 



For example, women in food secure households in the OHV zone devote much more of their time to 
relatively higher income producing activities (such as preparation and sale of processed foods, or making 
shea butter) than women in food-insecure households. They are also able to use more of their fields for 
market sales, or more of the income from their fields for purchases of things other than basic food 
products, than are the women from food insecure households. By providing the means for households 
to increase their food security, SPARC will reduce the pressure on women in food insecure households 
to devote most of their resources to basic survival, and enable them access to some supplementary income 
over and above basic subsistence needs. 

Other SPARC benefits to women are as follows: 

Forage and animal nutrition work will benefit women as major of small ruminants. (In 
the Mopti region, women own 70% of goats, for example.) 

SPARC support to the Grain Technology Laboratory will ensure that any new grain varieties are 
consistent with women's consumption and processing requirements and constraints. 

SPARC support may lead to development of techniques to ease the burden of grain processing on 
women. 

SPARC support for long-term and short-term training for women IER staff, together with two 
workshops for IER to better define an explicit research agenda targeting women, will have indirect 
effects on women farmers and consumers throughout the Institute. 

Re~licllbiFitv and S~read Effe* 

Replicability merits discussion at two levels, the beneficiarylproducer level, and the national research- 
extension system level. At the level of beneficiaries, there is - up to a certain point - a formal process 
of r'eplicability which can work and has often in the past worked well.   his is the process of station 
research results to multi-locational on farm trials to pre-extension tests to extension. A number of 
varieties and some cropping practices have been widely spread this way, and this is the process over 
which the formal research and extension system exerts some management control. However, with or 
without that system, there is also substantial spread of new agricultural technology from farmer to farmer. 

Such spread can precede by years the formal technology diffusion process, as when, for example, the 
Cinzana research station workers began taking home seeds from a highly productive cowpea variety, and 
within three years hectarage and production had seen major increases. Embouche paysanne, the stall 
fattening of sheep or cattle, has also been spread from farmer to farmer quite rapidly. When the proceis 
from station to extension is functioning well, and good techniques are being developed, they will spread 
far beyond the initial beneficiaries of the pre-extension and extension phases. . 

The second level of replieability is the institutional level. The SPARC project will support a number of 
institutional changes in the way the research system relates to farmers and extension agencies. These are 
changes already decided upon by IER, where SPARC will assist with implementation, initially, in certain 
key research areas. For SPARC to be successful in achieving its purpose however requires these 
improvements to be replicated throughout IER, so that better collaboration and problem identification on 
the part of researchers, and more productive links with both farmers and extension, ensure that 



G. Economic Analysis Summary 

Economic benefits to investments in research and extension under SPARC will be heavily influenced by 
three factors: yield improvements associated with new technologies generated under the project; the 
economic cost of the technologies and market conditions (prices and access) affecting their profitability; 
and rate of diffision of the improved technologies measured by area covered and speed of adoption. The 
greatest social benefit will accrue to investments in those sectors where Mali holds a comparative 
advantage (i.e. commodities in which Mali is a low-cost producer relative to the rest of the world). 
Profitability is the most important factor affecting speed of adoption (farmer demand). Potential size of 
crop area is important for spreading the costs of technology development. 

Structural changes that have taken place with respect to price reforms, Mali's comparative advantage in 
cereals and agricultural processed products, the importance of millet and sorghum nationwide, and income 
multiplier effects on the non-farm economy raise a number of implications for the project: 

a. Production of millet, sorghum, fonio and maize have been highly erratic over time. Technical 
research aimed at stabilizing yields during poor years would have important benefits for reducing 
storage costs and price fluctuations. 

b. An emphasis on millet/sorghum, although having lower yield improvement potential, would have 
important equity benefits by benefiting a larger proportion of the farming population. 

c. Improvement in millet/sorghum striga resistance and drought tolerance would help to stabilize 
yields and prices. Demand for coarse grains and prices should remain firm or strengthen due to 
rising incomes, population growth, lower rainfall, and increased demand for meat. 

d. Considerable technology potential already exists in the CMDT region. Economics research under 
SPARC will emphasize marketing studies that seek to improve marketing efficiency and to enhance 
demand and trade. 

e, Economic studies of the economic profitability of those rice production systems based on deepwater 
. and floating rice should be undertaken to evaluate the economic viahility and appropriate targeting 

of this aspect of rice commodity research. 

f. Emphasis on improved legume rotations, socio-economic studies emphasizing gender, improved 
forage technologies, and a refocusing of extension and on-farm testing on women's concerns, could 
collectively generate important benefits to women under the SPARC project. , 

Benefit-Cost Analysis 

. Benefits to the SPARC project are of two types: those that are difficult to quantify and thus difficult to 
include in rate of return calculations given existing data and time constraints; and those with benefits that 
can be numerically quantified. Assumptions used to estimate the latter benefits are discussed shortly. 
The following benefits will be generated by investments under SPARC, but are not captured in rate of 
return calculations: 

I 



Millet-cowpea flour composite. The benefits derive from introducing a milletlcowpea composite 
flour to improve the nutritio~ of very young children. This benefit is important but is applicable 
to only a small proportion of the total population. 

Milling technology. This technology could potentially ease the work load of women. Benefits in 
the aggregate are offset by the fixed cost of milling equipment, operating costs, and the extra timc 
that women must devote to other activities to generate revenue to pay for the service. Benefits 
would be small compared with the production impacts below. 

Intensive forage production. Introducing forages in the farming system would benefit small 
ruminant production, and improve nutrition of animal traction animals. However, as intensive 
forage systems in Mali are now very rare, any increase in area would imply a reduction in acreage 
of other crops. The proportion of SPARC research going to this activity is small, and net benefits 
would be small in the aggregate. 

Net benefits (gross benefits less variable and fixed costs) of yield improvements on millet, sorghum, and 
cowpea, plus minor yield improvements on remaining commodities to capture spill-off benefits resulting 
from improved institutional capacity, are used to calculate the rate of return to the SPARC investment 
using two measurements. The Net Present Value (NPV) is the present value of all future flows of capital 
discounted by the opportunity cost of capital, assumed in this analysis to be 12 percent. Net benefits 
from the project are discounted over a 25 year time horizon. A positive NPV would indicate under 
perfect certainty that the project has positive net benefits. The Internal Rate of Return (IRR) is the 
discount rate that just equates the present value of the stream of positive net benefits, with the stream of 
negative net benefits. 

The rate of return on investment in agricultural research and extension depends fundamentally on four 
factors: (1) yield improvement over existing technology; (2) output prices; (3) area covered by the 
technology; and (4) speed of adoption. 

The results in Table 1 examine the base case rate of return to the SPARC project with simulations on five 
levels of yields: 20% below base yield improvements, 10% below, base improvements, 10% above, and 
20% above. The project's rate of return based on base model assumptions is around 14% with a positive 
NPV of $3,526 (thousand). If the government had to borrow money at a real rate of 12% to finance the 
project, it would find it profitable to do so given model assumptions. However, the project's rate of 
return is quite sensitive to changes in yield improvements. At yield improvements 80% or less of current 
predictions, the project ceases to be profitable. Conversely, if yields exceed current predictions by 20%, 
the NPV increases to $9,201 (thousand) and the IRR increases to 16.9%. 

The simulations in Table 2 evaluate the sensitivity of the project's return to alternative assumptions about 
the initial scope and speed of adoption, Columr~ (1) to (3) assume that for reasons of low profitability, 
poor extension service, etc., the technology is initially accepted on only 5% of the extension domain. 
Columns (4) to (6) assume that due to high demand by farmers, good input distribution and good 
extension support, the technology is initially accepted on 10% of the extension domain. Under each of 
these scenarios, three rates of speed of adoption are examined: slow (area under improved technologies 
grows 5% per year), moderate IS%, and rapid 25%. 

A slow rate of adoption in terms of initial scope and speed results in disastrous returns for the project. 
Under the scenario of 5% initial scope and 5% growth in rate of adoption, NPV is -$5,6Fr. (thousand) 
with an IRR of 6.3%. Millet/sorghum technology is ultimately adopted on only 5% of the area in the 



north and 10-12% of the area in the central and south regions. When the rate of adoption is increased 
to 25%, however, the NPV rises to $20,598 (thousand), the IRR to 20.3, and improved technology is 
adopted throughout the entire extension domain. Rates are even more robust if one ssumes that, due 
to solid returns from investments in extension, on-farm testing, and socio-economic and marketing 
studies, the initial scope of adoption Is 10%. Under the moderate speed of adoption scenario, NPV is 
$19,492 (thousand) and the IRR 2 1.1 96. 

Price levels of cereals have been an important concern of technicd scientists. Yield improvement in face 
of declining marketing prices would decrease project benefits. Prices may fall due to robust supply 
response relative to demand, or because marketing studies under the project fail to improve market 
efficiency or to enhance market volumes. Conversely, the relatively plentiful rains of the last several 
years cannot be expected to continue. Returns to less then favorable rainfall would imply lower aggregate 
production and higher real prices, other things equal. The results in Table 3 examine three price 
scenarios: prices change by -3%, -2970, -1 %, + 1%,2% and 3%. 

Table nI-2 
SPAlRC Project NPV and IRR ~alculations, Yield Simulations 

Ba!B 
-80 .90 Yields 1.10 

NPV (discount rate = 12%) -2,148 690 3,526 6,364 
IRR 10.5 12.4 14.1 15.6 

Table I113 
SPARC Project NPV and IRR Calculations, Area Simulations 

NPV (discount rate= 12 46) -5,690 3,527 20,598 1,729 
IRR 6.3 14.1 20.3 13.4 

Area Under Improved 
Technology (96): 

North: Millet 
Sorghum 
cowpeas 

Center: Millet 
Sorghum 
cowpeas 

South: Millet 
Sorghum 
cowpus 

A = Initial area established with improved technology; B= rate of growth in area. 



Table 111-4 
SPARC Project NPV and IRR Calcudations, Output Rice Sirnulotions 

NPV 
IRR 

A downward trend in real price levels would place heavy pressure on the economic rate of return of the 
,.project. A 1% annual decline in real prices for all mmmodities would decrease the NPV to $760 
(thousand). If prices declined at an average annual rate of 396, a very unlikely scenario, the NPV would 
decline to 43,841 (thousand). A more like set of scenarios is that real prices will increase slightly on 
averaks over time. A 196 annual increase in prices would increase the project's rate of return to around 
16% and the NPV to $6,663 (thousand). A 2% annual increase would increase the IRR to 17% and the 
NPV to $10,221. 

Results of the benefit-cost analysis have a number of implications for the target objectives of the project. 
For the project to break even: 

a. Technologies need to be rolling off the station and onto farmers fields by around the 6th year of the 
project. 

b. Yield levels at least 90% of those assumed in the base model need to be achieved based primarily 
on low input agriculture (low emphasis on fertilizers and biological chemicals). 

c. The rate of return depends crucially on the speed of adoption and on the success of agricultural 
extension. At a minimum, at least 5% of the extension domain needs to be improved in the 6th year 
of the project, and grow at a 15% annual rate thereafter. 

d. Marketing studies must increase market efficiency and sufficiently expand market demand to ensure 
*at real prices remain stable, or at least do not decline. 

Conversely, should yield improvements be higher than expected, should adoption be higher than expected, 
and should real prices rise slightly over time, the SPARC project offers substantial potential pay off to 
investment in agricultural research and extension. 

* 



IV. IMPLEMENTATION PLAN 

Because project design and implementation are in the Title XI1 Collaborative Assistance Mode, and 
because a number of IER initiatives to be supported under SPARC are ongoing, there is no clear break 
between project design and implementation in the SPARC project. For this reason, the Implementation 
Plan includes a number of activities to be implemented before the first obligation and commitments under 
the project. 

+ 

IERIISNAR continue development of Long Term IER Plan 

IER proposes detailed modest station development workplan to AID for funding and implementation 

TAMUIMitchell Group arranges short-term Financial Management TA to develop Financial 
Management System 

TAMUICG identifies and proposes lo~g-term TA to IER and AID, who review and approve 

TAMU arranges participation of long-term TA candidates in IER 1992 research planning discussions 
and/or annual technical committee meetings 

IER identifies long term training candidates and begins preliminary process of applications, medical, 
and TOEFL 

AID works with GRM to exempt SPARC activities from duty taxes 

AID funds research operation costs for sorghumlmillet 'SPARC related research' allocated from 
SPARC obligation to IER through the FSRIE financial maaagement system 

TAMUIAIDnER release personnel announcements for long term administrative assistant and 
secretaries 

TAMUICG identification of long term on-campus coordinator executed and prepares on-campus 
contract management office 

IER requests formation of Research Management Coordination Committee to coordinate SPARC, 
WB, and ISNAR within IER plan; IER donors roundtable takes ~ i a c e  

AIDIMali selects and assigns PSC project manager to SPARC 



Year 1-First Quarter 

Team research initiated, with funds flowing through FSRIE system, in Millet, Sorghum, and 
Cowpea research activities . 

t TAMU arranges short term visit for Long term TA PC to arrive in Mali to arrange all preliminary 
logistics for SPARC and for LT TA team: fax lines, IER office preparation, local furniture, houses, 
etc. 

PC places orders for initial vehicles and commodities 

t AIDITAMU order locally available commodities as outlined in PP and the Commodity procurement 
contractor purchases and confirms shipment of U.S. origin commodities as outlined in PP. 

t Long term financial analyst overlaps with short term financial TA and participates in final design 
stages of system development 

IER final identification of 9 first year long term trainees; CG participant training contractor 
arranges placement of first year long term participants 

PCIPD interview candidates for administrative assistants and secretaries to be recruited and 
nominated by IER for SPARC activities 

IER calls first meeting of Research Management Committee 

IER calls first meeting of Project Steering Committee 

IER sets up project local currency account 

PD, PC, FMS, and Chief of GSB develop vehicle management plan for project vehicle matriculation 
and maintenance 

r IER with assistance from S T  TA assesses IER computer status and develops long term plan for 
computer support (including possible LAN) 

PD and PD have initial workshopslpresentations with research teams in one station or regional 
center, and with IER headquarters and scientific staff in Bamako 

t FMS and GSB staff introduce financial management system to staff in one or more regional centeis 

IER assigns financial management and accounting staff to the SPARCIIER financial management 
system 



Year 1 -Second Quarter 

F TAMU arranges travel and necessary advanced funds for long-term TA team to arrive and 
implement logistical project start-up needs 

F Long-term TA installed in project houses and offices 

F Long-term training participants arrive in U.S. for language training andlor first semester graduate 
school 

F IER project staff, long-term TA, administrative assistants, and secretaries on-board in equipped 
offices 

F AID Semi-Annual Project Implementation Review (SAPIR) 

F Delivery of initial vehicles 

Year 1-Third Quarter 

F Short term T A  for cereals and economic research arrive to assist with research plans and protocols 

F IER with PD and PC input develops Regional Technical Committee meeting agendas 

F PD and PC work with Millet, Sorghum, Cowpea research teams in reviewing seasons activities 
results and analysis, and in developing activity and program plans and budgets (for IER technical 
meetings and for SPARC project workplan). 

F DPER plans long term subsector research program 

F DPER develops baseline farm-level adoption information and plans long term adoption studies for 
M and E system 

F Animal production scientists and food technology scientists prepare initial rescarch program for 
consideration during upcoming year 

IER annual regional and technical meetings refine and modify research plans of Millat, Sorghum, 
and Cowpea teams I 

PD and PC develop and submit 1st year workplan to DG, AID, and CG 

PC/PD submit first semi annual progress report for review by AID and CG 

USAID review of workplan and progress report; commitment of IER funds for Year 2 through PIL 
and earmark of TAMU contract hnds  through PIOIT for RCO 

F Monitoring and evaluation system initiated within SPARC activities at first regional center 



FMS transferred to at least one center and transition mechanism to cover funding at other centers 

Initial commodity orders received 

Computers installed 

IER-wide audit and inventory conducted with outside funding 

Year l-Fourth Quarter 

RCO executes first increment to TAMU contract 

In country workshop for support staff enhancement conducted 

PD and PC prepare first annual report and 2nd annual workplan for review by AID and TAMU 
CG 

Second year long term training participants identified and processed for August departure 

Selected short term TA support visits occur 

PC and PD monitor field activities 

USAID Semi-Annual Project Implementation Review 

Year 2-First Quarter 

IER calls meeting of Research Management Committee and Project Steering Committee 

PD and PC coordinate selection and logistics of short-term TA support visits 

PD and PC plan Biometrics workshop and other related training activities 

FMS installs Financial Management System set up in other centers and trains necessary staff 

Interdepartmental research programming workshop planned 
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DPER conducts farm-level adoption studies 

Grant to ISNAR executed by USAIDIMali 

Second year of Millet, Sorghum, and Cowpea research initiated; pilot subsector studies, adoption 
studies, anhal  production research, and food technology research initiated according to new 
program budgetting and tearn-based modalities 



Year ZSecond Quarter 

r lJSAID audit 

r Biometrics workshop held 

r Interdepartmental research programming workshop held 

r Semi-annual progress report prepared 

r Short-term institutional analyst conducts feasibility study on decentralization 

Baseline DPER technology adoption report and database 

r Food tech group test products among Bamako women and enhance private sector contacts 

r DPER baseline technology adoption report for SPARC &eas and commodities completed 

r USAID Semi-Annual Project Implementation Review 

r Agreement with IER and World Bank on logistics of World Bank funding for IER operating 
expenses being managed through IERISPARC financial management system 

Year 2-Third and Fourth quarters 

r Workshop to define IER process for including gender considerations in research planning organized 

Preliminary IER report on priority research activities to benefit women farmers and consumers 

USAID Semi-Annual Project Implementation Review (fourth quaher) 

Research program leaders present results and next year's research plans for review by Regional 
Technical Committee and National Technical Committee 

IER presents SPARC Workplan, TAMU PC and PD present annual report, USAID review, 
approval, and commitment of IER funds and earmark of TAMU funds for coming season 

Integration of all FSRIE operating expenses for IER into SPARCIIER financial management systeni, 
and FSRIE accounting staff into SPARCIIER system 



Year 3-All Quarterd 

USAID Semi-Annual Project Implementation Reviews 

PD and PC participating in and managing Annual Regional and National Program Planning Meetings 

PD and PC prepare IBR annual SPARC workplan, and biannual reports, for AID review, approval 
and commitmentlearmark of funds for IER and TAMU 

Full research programs underway in Millet, Sorghum, Cowpeas, Animal Production, Socio- 
Economics, and Food Technology 

Regular meetings of R ~ e a r c h  Management Commrttee and Project Steering Committee 

DPER report on adoption of IER techndogies completed 

Mid-term project evaluation 

Discussions with Dutch, Ciba-Geigy, and Swiss on how to operationalize their financing IER 
research through the SPARCIIER financial management system 

IER, TAMU, and USAID reevaluate llses of SPARCIAID support to IER operating costs in light 
of need to take over some operating costs of production systems research subsequent to close-out 
of AID HSRlE project in Year 4. 

Year &All Quarters 

SPARC begins funding some FSRIE operating costs in Mopti and Sotuba regional centers 

IER initiates discussion with otherdonors regarding need for expatriate financial manager for IER 
system after departure of USAID FMS in Year 5 

USAID Semi-Annual Project Implementation Reviews 

P PD and PC participating in and managing Annual Regional and National Program Planning Meetings 

1;D and PC prepare IER annual SPARC workplan, and biannual reports, for AID review, approval 
and comrnitment/earmark of funds for IER and TAMU a 

Full research programs underway in Millet, Sorghum, Cowpeas, AuimrJ Production, Socio- 
Economics, and Food Technology 

Regular meetings of Research Management Committee and Project Steering Committee 

PD and PC with other IER and TAMU assistance prepare report on progress and results to date 
after first three years of long-term plan 



FSM and chief of GSB prepare report on IER financial management system and review cost 
accounting information in preparation for revision of bl~dgetting procedures and recurrent cost 
problems to discuss during three year program review 

b IER triennial National Committee for Agrono~nic Research review of results of first three years 
under IER long-term plan 

b Procurement of replacement commodities by USAID and TAMU 

Year 5 -All Quarters 

b USAID Serni-Annual Project Implementation Reviews 

b PD and PC participating in and manaqing Annual Regional and National Program Planning Meetings 

PD and PC prepare IER annual SPARC workplan, and biannual reports, for AID review, approval 
and commitmentlearmark of funds for IER and TAMU 

b Full research programs underway in Millet, Sorghum, Cowpeas, Animal Production, Socio- 
Economics, and Food Technology 

Regular meetings of Research Management Committee and Project Steering Committee 

Departure of long term FMS TA 

Year 6-All Quarters 

USAID Semi-Annual Project Implementation Reviews 

* PD and PC participating in and managing Annual Regional and National Program Planning Meetings 

tp PD and ?C prepare IER annual SPARC workplan, and biannual reports, for AID review, approval 
and cornmitmentlearrn~ funds for IER and TAMU 

Full research programs underway in Millet, Sorghum, Cowpeas, Animal Production, Socio- 
Economics, and Food Technology 
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Regular meetings of Research Management Committee and Project Steering Committee 



Year 7-A11 Quarters 

USAID Semi-Annual Project Implementation Reviews 

PD and PC participating in and managing Annual Regional and National Program Planning Meetings 

PD and PC prepare IER annual SPARC workplan, and biannual reports, for AID review, approval 
and comrnitment/earmark of funds for IER and TAMU 

Full research programs underway in Millet, Sorghum, Cowpeas, Animal Production, Socio- 
Economics, and Food Technology 

Regular meetings of Research Management Committee and Project Steering Committee 

PD and PC with other IER and TAMU assistance prepare report on progress and results to date 
after second three years of long-term plan 

FSM and chief of GSB prepare report on IER finawial management system and review cost 
accounting information in preparation for revision of budgetting procedures and recurrent cost 
problems to discuss during three year program review 

IER triennial National Committee for Agronomic Research review of results of first three years 
under IER long-term plan 

Final evaluation, based in part on three year review reports 

Project close-out 



V. PROJECT MONXTORING AND EVALUATION PLAN 

A. Background to Monitoring 

SPARC monitoring will involve a combination of information sources. Some will be institutionalized 
within IER with SPARC support. Others will be more ad-hoc project arrangements serving project 
management needs, but fairly independent of IER capacity or needs. Because SPARC Logframe 
Objectively Verifiable Indicators (OVI's) include both institutional and farm-level information, the M and 
E system will include information at both levels. 

At the level of IER institutional management and planning, monitoring will be conducted primarily by 
USAID project management staff, in particular the agricultural research PSC and FSN. Their 
monitoring, however, will be based on project reporting by IER and TA staff, including the following: 

w Annual and triannual research reports by IER 
w Annual IER workplan prepmd by with TA input 
w Annual USAID field visits to review research planning progress 
w Interviews with private and public sector IER client agencies and supporters 

Discussions within IER-donors group h r  Malian agricultural research 
w Bi-annual research review meetings involving IER, TA, and USAID staff 
w Reports by ISNAR and Institut du Sahel 

Monitoring of the institutional and management aspects of 1ER performance under SPARC will be based 
in part on the recent MSI agricultural research indicators study. First and foremost, monitoring of these 
aspects will rely on the continuing close relationship with IER of USAID staff. 

An additional aspect of IER monitoring at institutional level merits mention here. This aspect is the 
support SPARC will provide to IER for monitoring the development of various research activities, from 
program conception to budgetting, to experimental design and write up of research resules. Improving 
IER's capacity in monitoring the entire process of research is an important aspect of improved IER 
research management. The information generated by this process (discussed in Annex F-1, "Research 
Planning, Management, and Monitoring," is critically important for IER management and research 
leaders. 

Farm-level monitoring of project performance indicators will rely more directly on IER's own internal 
farm-level monitoring system. This system will be developed and supported by SPARC. The system 
will be based primarily on a systematic assessment and tracking of the technology adoption studies 
conducted by other agencies (eg, PNVA, ODR's, national seed production agency), with strategic IER 
adoption studies to fill in the geographic or  technology holes where ODR's or others have not done the 
tracking required to assess the impact of significant IER research programs supported by SPARC. The 
farm level monitoring system to be developed by SPARC at IER serves first and foremost IER's own 
needs to better assess the "bottom-line" performance of its research programs: their ability to get more 

. productive technology to farmers. This IER need is identical to USAID's project management need to 
be able to track SPARC impact at farm level. 



 current!^, three different sets of farm level technology adoption information are available: 

ODR's, the National Agricultural Extension Program (PNVA), the FAO-supported seed production 
facility, and a few ON6's gather information on farm level technology adoption and use, in 
particular use of improved crop varieties. 

DPER's predecessor unit WET) conducted several variety adoption studies in collaboration with, 
or with funding from, the F A 0  or USAID in the context of specific project preparation or evaluation 
studies. 

DRSPR has developd and begun to implement a series of farm level adoption studies in the villages 
in which it works. 

SPARC will assist IER to develop a plan to systematize the available sources of information and identify 
critical gaps where a program of on-farm technology adoption studies is required. These on-farm 
adoption st.;dies may build on the DRSPR method developed under the FSRIE project, but extending it 
to a broader range of farms, villages, and technologies, possibly using the sample already being used for 
the annual national farm production survey. The first step in this process will be to identify all available 
sources of information in a baseline technology adoption report, to serve as the basis for later adoption 
studies and reports to measure research progress at farm level. 

It is at the level of on-farm monitoring, however, that SPARC confronts some competition for scarce 
personnel. The same IER personnel with the expertise in on-farm adoption studies are exactly those 
personnel whose social science and farm level perspective is critical in guiding technical research through 
other studies. For example, DPER researchers are in the initial stages of a year long maize subsector 
study (supported by central AIDIW funding unrelated to SPARC), which may lay the basis for SPARC 
support to subsector and marketing studies in the commodities supported by SPARC. Hence the research 
required to support better targeting of technology generation efforts (marketing and subsector studies) is 
in direct competition for time and personnel with the research required for better evaluation of the impact 
of such research. This is, however, a competition which can be managed by appropriate phasing, as 
follows: 

Year One: Completion of maize subsector studies 

Review of lessons learned in maize studies, and planning for next set of subsector studies, 
to be supported by SPARC 

Planning for early baseline adoption report and possible on farm studies 

Year Two: Initiation of first SPARC-supported subsector studies 
Initiation of baseline adoption synthesis and studies 



B. Monitoring Plan 

1. Monitoring the Program Goal 

The goal of SPARC is to promote sustainable economic growth. Monitoring of goal achievement will 
be done by USAID's "Policy Reform for Economic Development" Project (PRED), and by ADO and 
PRM staff, in. particular in tracking changes in incomes, exports, and rate of e.conomic growth. 

2. Monitoring the Project Purpose 

The purpose of SPARC is to strengthen the capacity of the national agricultural research system to 
develop and disseminate sustainable, productive, income-generating technologies for small farmer use. 
Key indicators of purpose achievement are as follows: 

I Increases in on-farm yield or area, as well as farm income, as a result of farmer adoption of IER- 
developed technologies . 

Increases in the number of suitable technologies and recommendations developed by the research 
system. 

~ 
I 

Declines in on-farm soil degradation and erosion. 

I Prod~~ction technologies adapted to site-specific conditions. 

Information on these indicators will come primarily from IER's own internal monitoring system, 
including in particular specific on-farm adoption studies. In addition, ADO project management staff will 
make periodic assessments of the flow of new technologies from IER through various extension agencies 
to farmer adoption. 

3. Monitoring Project Outputs 

Q u t ~ u t  1: An operational and sustainable national agricultural research system characterized by 
improved planning, monitoring, and relevancy of research programs, personnel, and financial resources, 
and the quality of communication of finished technologies. 
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a t o r  In; Annual research plans for commodity research following national 3-year program and 
integrating farm and station research results. 

h i k a & d h  Retention of quality scientific staff increased; unproducSive staff retrained or released. 

Jndimtor 1~ Financial resources made available to researchers on a timely basis, based on approved 
annual research plans. 



Q u t ~ u t  2: Strengthened research units which integrate station and farm research; natural resources 
management; crop and livestock research; and which improve research-extension linkages. 

Four commodity research teams (for millet, sorghum, cowpeas, and foragestanimal nutrition) 
working at five principal locations (Sotuba, Mopti, Koporo-Kenieba, Niono, ,md Cinzana.). 

The food,technology laboratory in its capacity for varietal screening, new product development, and 
private sector marketing analysis 

The applied socio-economics research program of IER, located in the Department of Planning and 
Rural Economy, in its capacity to evaluate marketing bottlenecks, and the availability and impact 
of on-farm and value added technologies. 

Beginning in 1995, farming systems teams in those areas (Sotuba and Mopti) of SPARC activity 
where no other farming systems support is forthcoming. 

Jndicatar 20; Interdisciplinary commodity teams developing technologies in targeted research units. 

2b: Technology packages (crop varieties and cultural practices) are based on adaptive research. 

Regular meetings between researchers and extension agents to review plans and carry out 
follow-up activities. 

Indicator 2d; At least 4-5 environmentally sound innovative technologies across zones (either drought 
resisknt varieties, resistance, pest resistance, improved agronomic or natural resource practices, 
andlor food processing) will have reached farmer extension. 

Indicator 2e; Consumption of processed food or feed products which are developed by research. 

Indicator 2fi Commodity teams reporting on adoption rates and costslbenefits of relevant technologies, 

Applied economic analysis generating useable information on markets for value added food 
technologies. 

gut~u t  3; Trained scientists and technicians capable of carrying out research. 

Indicator 3~ A critical mass of scientists working in disciplines and research units targeted as priority 
in the research program I 

Ladimtor 3b: Updated human resources development plan tied to research priorities 

Qilt~ut 4; Linkages with US, regional, and domestic research institutions, and development agencies 
which contribute to program coordination, technology development, and information exchange. 

Indicator 40; Regular meetings involving relevant Ministry department staff, USIRegional scientists, 
and IER staff to assess and plan commodity research programs. 



Indicator 4b; IER scientists visiting relevant country programs, attending network meetings, and holding 
consultations to exchange information which advances their research. 

C. Evaluation 

In addition to ongoing monitoring of various aspect$ of project performance by IER and USAID 
management, two periodic evaluations will be umienaken. These will each be outside evaluations 
conducted under short-term contracts. At the sa~.t  d m ,  however, they will involve substantial 
participation by IER management personnel, ISNAR and TAM'ii T,4 staff, and - to the extent possible 
-- Institut du Sahel and SPAAR Secretariat staff knowledgeabia of the evolution and progress'of IER. 
These evaluations, in addition, will both need to be informed by lessons learned and experience of similar 
projects in Kenya, Burkina Faso, and southern Africa (with SACCAR support). The mid-term evaluation 
will take place at the end of Year 3. The mid-term evaluation will need to assess the followiag: 

Progress made in IER's own reorganization as it affects research planning and management 

Preliminary technology adoption on farm resulting from project activities 

Performance of TA under the project 

USAID and IER success in creating a form of project support integrated into ongoing and evolving 
IER functions rather than having a separate and non-sustainable identity 

0 Most appropriate method to phase in SPARC support to the production system research formerly 
supported by the FSRIE project 

The second evaluation will be a final project evaluation. 



VI. CONTRACTING AND HROCUREMENT PLAN 

Three contract and grant instruments will constitute a substantial portion of project activities. These are 
a contract with the Contractor Group led by TAMU, a grant to ISNAR, and a PSC for project 
management. In addition, some contracting for construction and rehabilitation will be undertaken. 
Major remaining project costs (for research and project operating expenses) will be committed through 
PIL's (Project Implementation Letters) directly to the GRM. 

A. Contract with Contractor Group led by TAMU 

AID will execute the TAMU Contractor Group implementation contract in the collaborative assistance 
mode under Title XII, based on the TAMU Contractor Group participation in the project design and its 
collaborative working relationship with IER. The contract will include long- and short-term technical 
assistance, long- and short-term US and third country training, and commodity procurement. Grey 
Amendment requirements for the project and the contract will be respected through participation by three 
of the TAMU subcontractors: the Mitchell Group, American Manufacturers Export Group (AMEG), and 
Prairie View A & M University. This contract will be negotiated between TAMU and the RCO at 
REDSOIWCA, Abidjan, and managed by USAID/Bamako Agricultural Development Ofice. 

Commodity procurement in Years One and Four, the two major procurement years, will include direct 
USAID procurement of some vehicles and possibly 220-volt, 50cycle appliances and equipment not 
readily available in the U.S. Other procurement, as well as long- and short-term US and third country 
training will be done through the long term TAMU contract. 

B. Grnnt to ISNAR 

A grant will be made to strengthen ISNAR's program of short term research advisory support to IER in 
the areas of research organization and management. This grant will permit IER and ISNAR to continue 
the strong and productive collaborative relationship of the past three years which has provided some of 
the basis for progress in IER organization, planning, and management to date. ISNAR, TAMU, and IER 
personnel will coordinate closely in project implementation. The ISNAR grant will be negotiated by 
USAIDlBamako in collabnrstion with IER. 

C. Personal Services Contract (PSC) 

An offshore PSC will be negotiated for project management services to cover the prcjat duration. The 
PSC contractor v:ill be employed as a USAID staff member and project manager, representing AID in . 
project discussions. The contract will be negotiated by the RCO, REDSOIWCA, Abidjan, and managed 
by the USAID/Mali Agricultural Development Office. 



D. Contracts for Construction Rehabilitation and Upgrading 

One or more small contracts will be negotiated with local firms for rehabilitation and upgradirig of 
facilities critical to project start Irp or early implementation. These contracts will be host country 
contracts, each under $100,000, based on pre-implementation specifications to be developed by IER in 
collaboration with USAID's ADO and Engineering Staff. A separate construction supervision contract 
will probably be negotiated by USAID with GRM to oversee this work. The GRM usually assigns such 
construction supervision contracts to Genie Rural. 



VII. CONDITIONS PRECEDENT 

The following conditions precedent to disbursement will be included in the grant agreement between AID 
and the GRM. 

A. First Disbur- 

Except for technical assistance, prior to the first disbursement under the Grant, or to the issuance by 
A.I.D. of documentation pursuant to which disbursement will be made, the Grantee will, except as the 
Parties may otherwise agree in writing, furnish to A.I.D. in form and substance satisfactory to A.I.D.: 

(1) An opinion of counsel acceptable to A.I.D. that this Agreement has been duly authorized andlor 
ratified by, and executed on behalf of, the Grantee, and that it constitutes a valid and legally binding . 
obligation of the Grantee in accordance with all o? its terms; 

(2) A statement of the name of the person holding or  acting in the office of the Grantee, and of any 
additional representatives, together with a specimen signature of each person specified in such statement; 

(3) Evidence of the establishment of a separate bank account to deposit all operating funds received 
from A.I.D. under the Grant. 

B. Additional Disbursement 

Prior to disbursement under the Grant for construction services carried out through Host Country 
Contracting, or  to issuance by A.I.D. of documentation pursuant to which disbursement will be made, 
for any purposes other than to finance the services referred to in Section A.1, the Grantee will, except 
as the parties may otherwise agree in writing, furnish to A.I.D. in iorm and substance satisfactory to 
A.I.D.: 

(a) Invitations for bids or requests for proposals for procurement of constn~ction services estimated 
to exceed $100,000, including any local currency portion, prior to their issuance; and 

(b) Contracts financed under the Grant in excess of $100,000, including any local currency portion, 
prior to their execution by the Grantee. 

t 

C. Notification 

When A.I.D. has determined that the conditions precedent to first disbursement have been met, it will 
promptly 11otify the Orantee. 



for Precedeni 

If all of the conditions precedent to first disbursement have not been met within 120 days from the date 
of this Agreement, or such later date as A.I.D. may agree to in writing, A.I.D., at its option, may cancel 
the then undisbursed balance of the Grant, to the extent not irrevocably committed to third parties, and 
may terminate this Agreement by written notice to the Grantee. 

- 
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3.1 US procurertot ! 360,200 I 68,988 I 7dJ@ ' !!8,350 1 49,500 ! 48,580 ! 21,508 ! 802,358 I ----..--.------.----.--.---.------..--...... ! ---------- ! .--.------I---.---.--!.-------.- ----.---.-!-.--.-----I-..------.-- I ! 
3.1.1 Kquipment I I I I I I I I I 
llrjor funiturea (3  rtto) 1 28,090 1 8 1 0 1 14,868 I 0 I 9 1 O !  34,BB8! 
Offfct lurnfturts ( 6 r t ts )  ! 30,886 I d I 8 I 8 I 8 ! 8 ! 8 ! 38,060 1 
Computtra cad Progrars (30) ! 104,008 1 8 1 0 I 58,988 I B !  8 ! 8 1  158,808I 

. Printtrs and wctarorita ! 3 8 , W  ! @ ! 0 ! 15,BBB I 8 1 9 !  8 ! 45,880 I 
- l i t16 r%jearcb tquiprtnt I 5,888 ! M,O@ I l 6 , W  1 17,880 ! 10,000 ! 19,000 I 10,800 ! 140,890 I 

Food tecbnktan Laboratory Iquiprtnt 1 5,500 I 15,BIW ! 15,880 I 5,808 ! 5,408 ! 0 ! 8 1  45,5001 --.---.--- ---..----.-I ---------- ----.----- .---.---.. I ------.-.-I ------------ I I I I I 
subtotal lquipmtnt I 190,5ee I ~ , e e 0  I 31,uu6 i 1et,eoe 1 23,088 ! l9,BBB ! 18,888 ! W,SBB I 

I I I I ! ! ! I ! 
3,1.2 Sbippiug cost8 ! I I I I ! I I ! 
Kstirattd Sbippfng costs I 48,888 1 8,980 ! 8,800 1 26,W I 3,5M ! 2,580 ! 1,588 I 100,8BB I 

!--.---.---I--.----.-- I --.----.-- ! ---.--.-.-I.-------.-!-.--.---..!--.-------l-----.------ I 
robtotal Shipping costa 1 48,809 ! 8,900 I 0,840 ! 26,848 ! 3,588 ! 2,580 I 1,580 I 188,600 I 

I ! I I I I ! I I 
3.1.3 Oitrbtrd cbargtr I I I I I I I ! I 
Ovtrbtrd Compoter~lPriattrr 1 55,988 I t I  t I 27,958 I I ! 0 1 9 ! 03,858 I 
Ovtrbtrd other equiprtnt 1 6 5 , W I  N,W! 3 1 , t W I  36,W! tJ,W! 1!,888! l ~ , ) O B !  214,0W! 

I--..-----. --..--*.-- .--..--.-- ..-----.-*I-.---.-...I-.--..---- ---------. .----..-.--- I I I I I I 
rnbtotrl Overhead 1 124,388 1 34,W ! 31,W I 63,951 I 2 3 , W  I 1 9 , W  1 1 8 , W  ! 297,858 ! --.-...--..--.---.---------..------..--- - -  --..- ----- ---------- ---------- ----.--.--I-.-------- -----.--.-I-..--.---. ------.---.- I ! I I I I ' ! 
3.2 In-country Procurtmtnt , I 552,535 1 1 , W  I 1,o) 1 326,058 I 1 , W  ! 1 , W  I 1,W I ' 883,585 ! --.--.---.-.-.--..-----------------..-- -- . -  - .  ------.--- ---..---.-I.---.----- -.-----*-- .----.---. -..------- ---.--.--- ;- I I I ! I I ' I 
3.2.1 lg fpatot  I I I I I I I I I 
U4 i t h i c l o  L Spin part# (15 c a n )  I 289,MO 1 9 1 t 1 231,848 ! t I  8 ! 8 I 521,648 I 
Hotorc~clcr & Sprra part8 (18 moto) ! 23,460 I . 0 I t !  1 4 , l M I  8 1 8 ! 8 ! 31,568 1 
Hohylrtttr & Jpre parta (9)  I C,W) I t I  t I 4, lM I 4 I 8 I 81 11,980! 
Croerrtorr & rprre prrtn (5) I 71,8151 t I I I t I 8 1 t I 0 I 71,875 1 
lhotoeopitrt (19) (2) 1 N,W! t I I ! 3 6 , W  I I I B I 8 1 66,888 I 
lbotoeopitra (am) (3 )  I 2s1ttt ! t I @ I 9 1 t ! 8 I 48,000 ! 
Ztr ucbiot (2) I 2 , W  I t I I ! 2,CW ! t I  0 I B I 4,488 I 
?@witerr (4) ! 2,7tt 1 t I  t I  9II t !  t I  9 I 3,654 I 
Rtldgtrrtorr (3) I 3,W! t I t I 1,800 I t I 8 I 9 I 4,W I 
Zrttttrr (3) I 2 , W !  ! 4 I 1 , W !  8 ! 8 1 8 I 4 , W  I 
Stover (3)  I 2,4(8! 0 ! I !  1 , M I  t I  8 I 0 ! 3,848 ! --.--..---.--_---.-----------.-------.--.----------.-----.--.----- .~--------------------.-----------.---------.----.---.---------.--~-----.~~~.~ 







TABLE C-2 

PROTECT COSTS BY COMPONENT: USAID AND GlUl CONTRIBUTIONS 





. , Continuation 
B s t i l a t t  Detailed Projec t  Costs and l i n a a c i a l  Plan by Corpontnt ( in  $BOO US) 
OSAIDlGR~ Contribution 

Pagt 3 of 4 

- - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - . . - -  !-----------------!.---.-----------------!.----------l 

! USAID ! GRH ! t o t a l  ! t o t a l  ! 
- - - - - . - - - - - . - - - - - - - - . - - - - - - - . - - - - - - - - - - - .  !----------.------!---------------------- ! ! 
Ittl  ! I1 LC 1 I LC ! I1 LC ! P r o j t c t  ! 
8 8 8 8 8 8 8 8 8 8 8 S ~ 8 S ~ 8 8 8 8 8 8 8 8 8 1 8 8 ~ 1 I 8 ~ 8 8 ~ 8 8 8 8 8 8 8 8 S 8 8 8 8 8 8 8 S 8 ~ S ~ 8 8 8 ~ 8 ~ 8 8 8 8 8  S8888888#8Sa8888888I888888S8888888888888S88S8S8S888SS!  

R t f r i g t r a t o r s  (3) ! 8 4,100 1 8 0 I 8 4,800 ! 4,800 ! 
l r e e z t r s  (3) ! 0 4,0001 0 0 1  Q 4,BB0I 4,4001 
Store8 (3) ! 0 3,140 1 b 0 !  8 3,840! 3,8401 
Air  c o n d i t f o n n t r ~  (28) I B 21,240 1 8 8 1  8 21,2001 21,200! 
Yrabiag l r c h l n c s  (4) I 8 6,6001 0 0 1  8 6,6801 6,6B0! 
Drytrs (4) ! 0 4,8481 8 0 !  8 4,840 ! 4,840 ! 
Hinor f u r n i  t u r e s  ! tl 4,400 ! 0 B !  B 4,400! 4,400! 
lood t t c h  Lab Bquiprent ( r i s c .  ) ! 8 3,500 I 8 Q !  e 3,588 ! 3,500 ! 
l i t l d  Rescarcb Equiplent (n i s c . )  ! 0 3,500! 0 B !  0 3,508! 3,500! 

!------------------.-- 1-------.---------1-.--------------------1.------**--1 

Subtotal t qu ip r fn t  I 70,008 813,585 1 0 0 1 70,000 813,585 ! 883,585 ! 
8 ~ 8 8 8 8 ~ ~ 8 8 8 8 8 1 8 8 8 8 8 8 8 8 8 8 ~ I ~ ~ 8 8 ~ ~ I ~ 8 ~ 8 8 8 ~ ~ 8 8 ~ 8 ~ ~ 8 8 ~ ~ 8 ~ 8 8 ~ 8 ~ 1 8 8 8 8 1 8 1 ~ 8 ~ 8 8 8 1 1 8 8 8  !S888S~888S888S88S~8SS8888S81S888S818811S~S88Sl88Sl8S~ 

IV. t r a i a ing  ! 3,847,899 0 1  0 0 ! 3,847,899 0 ! 3,847,899 ! 
- . - - - . - - - - - - . - - - - . - - - - - - . - - - . - - - - - - - . - - - - " - . - . l - - - -  I-----------------!-------------.-.----- -----------I I 
4,l Long-ten I 1 ! ! ! 
4,l.l 1,s (la] I 1,4a1,190 0 1  0 e I 1,431,191 0 I i,tei,~se 
L1.2 Pb. D (9)  1 1,657,213 0 1  8 0 1 1,657,243 8 I 1,657,243 ! 

!--------.--.--..---.- !.----------.-----!-.------.------.------!----------- ! 
Sub t o t a l  Loag-Terr ! 3,138,433 0 1  0 8 ! 3,138,433 8 1 3,138,433 I 

I ! I ! I 
4,2 S b o r t - t t n  ! ! ! ! ! 
4.2.1 Short t e n  t h i r d  country (30 pa r t i c ipan t s )  ! 448,416 Q !  0 0 ! 448,116 0 ! 448,416 ! 
4,2.2 Yorksbops o r  conlerences (55 pa r t i c ipan t s )  ! 261,050 0 !  8 4 ! 261,050 9 ! 261,850 ! 





Total cost 
Cost per year (approxj 

Year 

Master's 

Number abroad 
Cost 
Cost with 5% inflation 

PhD 
Number abroad 
Cost 

Cost with 5% inflation 

Total 
Total with inflation 

3 4 5 6 Total 



A. Et ALISH LANGdAGE TRAINING (6 months) 

Tuition (6 months) 
Maintenance advance 
Living allowance !5 months) 
IRS ~i thhoid ing 14% 
Book allowance 
Health & Accident Coverage 
Administrative fees 

Subtotal 

B. MASTERS LEVEL TRAINING (36 months) 

Tuition 
Maintenance allowance 
IRS Withholding 14% 
Book allowance 
Health & Accident Coverage 
Administrative fees 

Subtotal 

C. MISCELLANEOUS COSTS 

International travel 
Medical examination 
WIC Orientation 
Professional Society Membership 
Book shipment allowance 
Master's thesis 
Short couisesiprofessional meetings 
Computer time 

Subtotal 

D. SPOUSE TRAINING PROGRAM 

Airfare 
Tuition 
Computer and other miscellaneous 
Book Allowance 

Subtotal 

TOTAL ESTIMATED BUDGET 



A. ENGLSH LANGUAGE TRAINING (6 months) I 
I 

Tuition (6 months) I 
Maintenance advance I 
Living allowance (5 months) I 
IRS Withholding 14% I 
Book allowance I 
Health 8 Accident Coverage I 
Administrative fees 1 

I 
Subtotal I 

I 
B. DOCTORATE LEVEL TRAINING (48 months) 1 

I 
Tuition I 
Maintenance allowance I 
IRS Withholding 14% 1 
Book allowance I 
Health & Accident Coverage 1 
Administrative fees 1 

I 
Subtotal 1 

I 
C. MISCELLANEOUS COSTS 1 

I 
International travel I 
Medical examination I 
WIC Orientation I 
Professional Society Membership I 
Book shipment allowance 1 
Doctoral dissertation I 
Short courseslprofessional meetings I 
Computer time I 

I 
Subtotal I 

I 
D. SPOUSE TRAINING PROGRAM I 

I 
Airfare I 
Tuition I 
Computer and other miscellaneous I 
Book Allowance I 

I 
Subtotal I 

I 
TOTAL ESTIMATED BUDGET I 



TABU C-6 : GRM CONTRIBUTION : EQUIPPEliT 

Projet PARA-IER - 

Contribution en Equipement du GRM 
Wontant CFA 

I 

I 11 tracteur + accessoirs 20,000,000 

XI 1 1  vchicule tout terrain - I5,000,000 

I11 1 vehicule leger I 8,-,@@0 
- 1 lot d'equipement de bureau 2,888,000 

Hateriels d'expdrimentation 10,000,000 
(champs et iaboratoirs) 

V 11 vehicule tout terrain 

-4 1 vehicule leger 8,000,000 
1 lot d'equipement de bureau et 2,@00,888 
Materiels d'evpeximentation 

-0- -0- 

Total - 80,000,000 



TABLE: C-7: GRM C O ~ B U T I O N :  CON2~UCTION 

Projet PARA-IER 
Contribution en Construction du GRPl 

F '  1 '  Description i 
w 

- 

" 



TABU C-8: WATION OF GRM CONSTRUCTION 

. Projet PARA-IER 
Repartition Geographique 

de la Construction 



Year 

Bio-research 
Exist CRSP 

PM 
s 

New CRSP 
P-M 
S * 

Non-CRSP 
P-M 
S 

Total people 

Socio-Econ 
P-M 
S 

Financial 
P-M 
s 

Olhor 
P-M 
S 

1 oral 
P-M 
S 

TABLE C-9: WORT TERM TECHNICAL ASSISTANCE BUDGET 

Total 

19 
21 1,825 

15 

Exist CRSP ~ e w  CRSP Non-CRSP TA 
50% of airfare: 2,200 Airfare: 4,400 Airfare: 4,400 
Per diem 2 weeks: 2,380 Per diem 2 weeks: 2,380 Per diem 4 week;: 4,760 I 
Total: 4,580 Total: 6,780 Salaryllringe@S390 10,140 
Subtotal 1 p-m 9,160 Subtotal 1 p-m 13,560 Sublotal: 19,300 
Total ~ 1 2 5 %  OH 11.450 Total ~ 1 2 5 %  OH 16,950 Total ~ 1 5 0 %  OH 28.950 

Thsra will be three categories of short term TA: Those funded on r 
cosl sharing basis with on-going CRSP scienlisls, in which the sdentisl examines 
problems in different zones than his CRSP funded activities; those funded 
through new CRSP sci?\ntisls not currently active in Mali; and those funded 
lhrough the TAMU Contractor group directly. Each category has differenl 
cost implicalions. Additive work to on-going CRSP personnel already 
mcllvc in Mali is Ihe leas1 expensive because no salaries are paid under 
CRSP's, and atso because there is cost sharing of the international 
ailfare. Tho shorl term Tk supplied through new CRSP scienlisls is also 
~clalivcly incxpcnsive because no salmy costs are required. 



TABLE C-10: SPARC Administration and Management Operating Expense Budget 

- Communications (l5k-email, 4Okfax, 20 tel) 
- Office supplies (paper, pens, diskettes, film, etc) 
- Transportation (fuel, lubricants for 3 veh:=400/molveh) - Temporary labor (as secs, data entry, maintenance, etc! 
- Another admini. assistance 
- Equipment maintenarxe contracts (1 Oklphotocoplyr) 
- Vehicle maintenance contracts (2klvehlyrx9veh) (1) - Insurance and fees (I .2blveh/y~ i Ovh). 

- Travel to centers, otc. (3tripslmox3daysltrlpx2Cx2p) 5,000 

- Documentation and publications 
(res.rep, pubs.,buls,pres.) 

- Special research and research prize 
- Translation ($1 Otpage x 1000 pageslyr) 
- On-the-job training (in-country staff enham) (2) 

TOTAL 275,000 

1. These fllnds for all vehicles will remain in project administrative 
budget until centers have been set up to handle these expenses at 
the center level. Estimated in year 3-4. 

2. In-country short-term training costs are included here and in the 
short-term TA budget (if short-term TA are providing in country 
training. 

3. Includes inter alia shipping cost for as publications or equipment 
provided gratis to IER by US universities or firms. 



Total annual costs 

$rra t ing and nun-perronnel costs 

Total prrsonncl costs 
S c i m t i l i c / T o l h n i c a l  

Sa lar ies  
Per d i e d r e s e a r c ~ ~  i n c m t i v e s  

Othrr (ranuall labor 

R d i o  personnel l o  ;on-paranel  c a t s  

Nurbrr of sc ient is ts  13) 
h r b c r  01 ttcbnicians 
flat10 r t i w t i s t s  t o  trchnicfrns 

Rat io  r c i m t i r l s l t a h .  t o  other labor c a t s  

TABLE C- 

A J W I L  RESEARCH ~ B & ~ A ~ J & Q ~ T s  ( i n  1WO's F U N  16) 
------------_________ 

Cinzana 1989 141 b p l i  01, proposedl (21 



Notes to Table C-ll 

I. Assures a s ta t ion  with 4 scientists. ISNM costtrresearch-year [ i n  11 Aarch 89 Note Prc l i r i na i rc )  mul t ip l ied by 4. 

2. b p t i  costs est i ra ted i s  l o l l w i n g  rav: Scient i f ic lTechnical salary costs per person arc assured 
t o  be ident ica l  t o  those i n  Cinrana. A l l  nun-personnel costs except W j O t  investrent items - 
k g  per i re ter  upgrading) arc considered i n  non-pers~nnel costs. 

3. The use of the terms 'sc imt is l ,  mrewrcherm,  and Category '1' func l imai re can be a source of s o r t  tonfusion, 
For exarple, of the category A fanctionaircs current ly occupying scient ist  or researcher posit ions i n  Cinzana m d  
flopti, only 2 and I recpectively have advanced degrees and therefore the [raining usual ly required 
t o  provide leadership and oversight i n  a research proqrar. The manner i n  rh ich s tat ions and progrars corpensate lor  t h i s  thinness of s t a l l  
i s  i rpcrtant.  1I Cinzma's 2 B.S.1I.T.A. 'scientists' i n  fact manage t o  co~pe len t l y  f i l l  the 'researcher' 
pos i t ions they occupyI tRen the Ciniana 'Cost per sc ient is t '  and 'Ratio sc ient is ts  t o  technicians' 
estimates i n  the table are accurate, I f  they do not, but are rather used as technicians, then the cost pcr sc ient is t  mould double, ad 
the r a t i o  of sc ieot is ts  t o  t ~ h n i c i a n s  change fro8 1:2 t o  1:5. 

4. Cinzana cost5 ray include s m r  costs of other progrars since both physical caracler istcs and good stat ion managnrnt a t t ract  t r i a l s  f r o r  
a broad array of other programs not in tegra l  t o  the stations' prograr. 

5. ISNM est isa le o l  s t a t i m  nun-personnel operating costs is based on actual operating costs o l  several ILRC p r q r a n  i n  Hali. 

A. Yhen budget resources are available, non-personnel operating costs ray be quite s i r i l a r  
for oajor s tat ions regardless of locat ion or WARS vs. IARC a l f i l i a t ion .  

B. & contrast, personnel costs vary consiCerably, with respect t o  both non-personnel operating costs l r i t h  the r a t i o  varying 
l r o r  ISNIR's es t i ra te  of 1:I l o  H q t i ' s  1988189 budget proposal of 1:2) and t o  non-profes~ional labor costs. 

C. The inc l ina t ion  of researchers unconstrained by budget leg, the Nopti projections) i s  t o  increase 
s c i e n t i f i c  s ta f f  w c b  laster than technical or nan-technical support s ta f f .  

D. None o l  the cost-per-scientist or cost-per-research year estimates include IER overhead costs: 



Table C-12: Short-Term Training Costs, 1991 Calendar Year 

Dollars 

Short Courses: 

Training fees ($1,10O,'week x 6 weeks) 
Stipend/Per-diem (65/day x 30 days / $985/mo x .5 mo) 

Round-trip airfare ($3,000) 
Visas and Medical Exams - - - - - . . - 
Books and Equipment 
HAC Insurance ($6.: x 2) 

Tota 1 

Seminars, Workshops and Professional Meetings: 

Training Fees ($1,10O/week x 1 week) 
Stipend/Per-diem (65/day x 6 days) 

Round-trip airfare ($2,500) 
Visas and Medical Exams 
Books and Equipment 
HAC Insurance ($63/mo) 

Total 



TABLE C-13: GRM Operating Expense Contribution by Year 

Projet PARA-IER 
Contribution par an du Gouvernement du Mali au projet. 

n n 6  
i l l i e r  - ,- 

IV 
a= 
VII 

- 
11, Coostructlool 60,800 

Coostructloa - 
111. C o ~ ~ o d l  t i t s 1  20,400 

Iqulpe~eot 

IV. traiaiagl 
lotaatloo 

-.. - 
V. ~ t o j t c t  support e 

CortrlCootr de 
goutlea ra projtt 

4 8.- 

VI. Audit/ 8 
Audit 

VII, Braluatloo 
lvaluatioo 

. .- 
VIII. Oprratlog 153,888 

lrpeartrl 
loact iooae~eot  



STATUTORY CHECKLIST 



SC (2) - ASBIBTANCE CHECKLIST 

Listed below are. statutory criteria 
applicable to the assistance resources - - -  

themselves, rather than to the eligibility of a 
country to receive assistance. This section is 
divided into three parts. Part A includes 
criteria applicable to both Development 
~ssistance and ~conomic Support Fund resources. 
Part B includes criteria applicable only to 

.Development Assistance resources. Part C 
includes criteria applicable only to Economic 
Support Funds. 

Z 

CROSSREFERENCE: IS COUNTRY CHECKLIST UP TO 
DATE? 

Yes. 

A .  CRITERIA APPLICABLE TO BOTH DEVELOPMENT 
ASSISTANCE AND ECONOMIC SUPPORT FUNDS 

1. Host country Development Efforts 
(FAA Sec. 601(a)): Information and 
conclusions on whether assistance will 
encourage efforts of the country to: 
(a) increase the flow of international 
trade; (b) foster private initiative and 
competition; (c) encourage development and 
use of cooperatives, credit unions, and 

I savings and loan associations, 
(d) discourage monogo1ist.i~ practices; (e) 
improve technical efficiency of industry, 
agriculture, and commerce; and (f) 
strengthen free labor unions. 

2. U.8. Private Trade and :Investment 
(FAA Sec. 601 (b) ) : Information and 
conclusions on how assista~ce w i l l  
encourage U.S. private trade and 
investment abroad and encourage private 
U . S .  participation in foreign assistance 
programs (including use of private trade .. 
channels and the services of U.S. private 
enterprise). 

- 
(a)  ind irec t ly ;  (b) yes,  i n  
both agr icul tural  production 
and marketing; ( c )  yes ,  f o r  
cooperatives and v i l l a g e  asso- 
c ia t ions ;  (d) SPARC encourages 
open competition within a f r e e  - - -  

market structure; (e) yes,  thru 
technology transfer and research 
( f )  N/A. 

N/A. This is an agricultural  
research project .  



3. Congressional Notification 

a. General requirement (FY 1991 
~ppropriations .Act Secs. 523 and 591; 
FAA Sec. 634A) : If money is to be 
obligated for an sctivity not previously 
justified to Congress, or for an amount in 
excess of amount previously justified to 
Congress, has Congress been properly 
notified (unless the notification 
requirement has been waived because of 
substantial risk to human health or 
welfare) ? 

b. Notice of new account 
.obligation (FY 1991 Appropriations Act 
Sec. 514): If funds are being obligated 
under an appropriation account to which 
they were not appropriated, has the 
President consulted with and pruvided a 
written justification to the House and 
Senate Appropriations Committees and has 
such oblig~tion been subject to regular 
notiCication procedures? 

c. Cash transfers and 
nonproject sector assistance (FY 1991 
Appropriations Act Sec. 575(b\ (3) ) : If 
funds are to be made available in the form 
of cash transfer or nonproject sector 
assistance, has the Congressional notice 
included a detailed description of how thn 
funds will be used, with a discussion of 
U.S. intnrests to be served and a 
description of any economic poolicy 
reforms to be promoted? 

4. Engineering and Financial Plans 
(FAA Sec. 611(a)): Prior to an obligation 
in excess of $500,000, will there be: (a) 
engineering, financial or other plans 
nece:;sary to carry out the assistance; .and 
(b) ii reasonably firm estimate of the cost 
to the U.S. of the assistance? 

5. Legislative Action (FAA Sec. 
611 (a) (2) ) : If legislative action is 
required within recipient country with 

. respect to an obligation in excess of 
S500,000, what is the basis fdr a 
reasonable expectation that such action 

SPARC was j u s t i f i e d  t o  Congress 
i n  a Planned Program Summary i n  
the  FY 1992 Congressional Pres- 
e n t a t i o n  ( s e e  page 333 . )  

(a )  F inanc ia l  p lans  have been 
prepared; engineering p l a n s  are 
not  necessary;  (b) e s t i m a t e s  
have been prepared. 

No further  l e g i s l a t i v e  a c t i o n  
is  required.  



will be completed in time to permit 
orderly accomplishment of the purpose of 
the assistance? 

6. Water kesources (FAA Sec. 611 (b) ; 
FY 1991 Appropriations Act Sac. 501): If 
project is for water or water-related land 
resource construction, have benefits and 
costs been computed to the extent 
practicable in accordance with the 
principles, standards, and procedures 
established pursuant to the Water - 
Resources planning Act (42 U.S.C. 1962, & m.)? (See A.I.D. Handbook 3 for 
guidelines.) 

C 

7. Cash Transfer and Sector 
As~istance (FY 1991 Appropriations Act 
Sec. 575(b)): Will cash transfer or 
nonproject sector assistance be maintained 
in a separate account and not commingled 
with other funds (unless such requirements 
are waived by Congressional ndtice for 
nonproject sector assistance)? 

8: Capital Assistance (FAA Sec. 
611(e)): If project is capital assistance 
(e-n., construction), and total U.S. 
assistance for it wil1,exceed $1 million, 
has ~ i s s i o n  Director certified and 
Regional Assistant ~dministrator taken 
into consideration the country's 
ccpiLility to maintain and utilize the 
project effectively? 

9. Multiple Cocatry objectives (FAA 
Sec. 601(a)): Information and conclusions 
on whether projects will encourage efforts 
of the country to: (a) increase the flow 
of international trade; (b) foster private 
initiative and competition; (c) encourage 
development and use of cooperatives, . 
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. 

The total estimated construction 
budget for this project is 
$230,000. 

(a) Indirectly; 
both agricultura 

(b) yes ,  in 
.1 production and 

marketing; (c) yes, for coopera- 
tives and village associations; 
(d) SPARC encourages open compe- 
tition within a free market 
structure; (e) yes, through tech- 
nology transfer and reseaich; 
(f) N/A. 9 



10. U.8. Private Trade (FAA Sec. 
601(b)): Information and conclusions on 
how project will encourage U.S. private 
trade and investment abroad and encourage 
private U.S. participation in foreign 
assistance programs (including use of 
private trade channels and the services of 
U.S. private enterprise). 

N / A .  This i s  an agricultural  
research project .  

11. Local Currencies 

a. Recipient contributions 
(FAA Secs. 612 (b) , 636 (h) ) : Describe 
steps taken to assure that, to the maximum 
extent possible, the country is 
contr.ibuting local currencies to meet the 
.cost of contractual and other services, 
and foreign currencies owned py the U.S. 
are utilized in lieu of dollars. 

b. U.8.-Ovned Currency (Flu 
Sec. 6 1 2  (d) ) : Does the U. S. own excess 
foreign currency of the country and, if 
so, what arrangements have been made for 
its release? 

c. Separate Account (FY 1991 
Appropriations Act Sec. 575). If 
assistance is furnished to a foreign 
government under arrangements which result 
in the generation of local currencies: 

(1) Has A.I.D. (a) 
required that local currencies be 
deposited in a separate account 
established by the recipient government, 
(b) entered into an agreement with that 
government providing the amount of local 
currencies to be generated and the terms 
and conditions under which the currencies 
so deposited may be utilized, and (c) 
established by zgreement the 
responsibilities of A.I.D. and that 
government to monitor and account for 
deposits into and disbursements from the 
separate account? 

The host  country contribution 
f o r  contractual and other ser- 

- 
v i c e s  is financed ent i re ly  by 
l o c a l  currency (FCFA); the U . S .  
owns no other foreign currencies .  . 
that can be used i n  l i e u  of U.S. 
do l lars .  

The U.S. does not own any excess  
FCFA. 

Assistance under t h i s  project  
w i l l  not r e s u l t  i n  the generatio1 
of l o c a l  currencies .  



(2) Will such local 
currencies, or an equivalent amount of 
local currencies, be used only to carry 
out the purposes of the DA or ESF chapters 
of the FAR (depending on which chapter is 
the source of the assistance) or for the 
administrative requirements of the United 
States Government? 

(3) Has A.I.D. taksn all 
appropriate steps to ensure that the . equivalent of local currencie4 disbursed 
from the separate account are used for the 
agreed purposes? 

C 

. . (4) If assistance is 
terminated to a country, will any 
unencumbered balances of funds remaining 
in a separate account be disposed of for 
purposes agreed to by the recipient 
government and the United States 
Government? 

12. Trade Restrictions 

a. Surplus commodities (FY 1991 N /A 
Appropriations Act Sec. 521(a)): If 
assistance is for the production of any 
commodity for export, is the commodity 
likely to be in surplus on world markets 
at the time the resulting productive 
capacity becomes operative, and is such 
assistance likely to cause substantial 
injury to U.S. producers of the same, 
similar or competing commodity? 

b. 'Textiles (Lautenberg 
Amendment) (FY 1991 Appropriations Act 
Sec. 52l(c)): Will the assistance (except 
for programs in Caribbean Basin Initiative 
countries under U.S. Tariff Schedule 
"Section 8 0 7 , "  which allows reduced 
tariffs on articles assembled abroad from 
U.S.-made components) be used directly to 
procure feasibility studies, 
prefeasibility studies, or project 
profiles of potential investment in, or to 
assist-the establishment of facilities 

- specifically designed for, the manufacture 
for export to the United States or to 
third country markets in direct 
competition with U.S. exports, of 



textiles, apparel, footwear, handbags, 
flat goods (such as wallets or coin purses 
worn on the ?orson), work gloves or 
leather wearlns.apparel? 

13. ~ropical Forests (Fy 1991 
Appropriations Act Sec. 533(4)(3)): Will 
funds be used for any program, project or 
activity which would (a) result in any 
significant loss of tropical. forests, or 
(b) involve industrial timber extraction 
in primary tropical forest areas? 

14. PVO Assistance 

a. Auditing and registration 
(PY 1991 ~ppropriations Act Sec. 537): If 
assistance is being made available to a 
PVO, has that organization provided upon 
timely request any document, file, or 
record necessary to the auditing 
requirements of A.I.D., and is the PVO 
registered with A. I. D.? 

b. Funding sources (FY 1991 
Appropriations A c t ,  Title 11, under 
heading "Private and Voluntary 
~rganizations"): If assistance is to be 
made to a United States PVO (other than a 
cooperative development organization), 
does it obtain at least 20 percent of its 
total annual funding for international 
activities from sources other than the 
United States Government? 

15. Project Agreement laocumentation 
(State ~uthorization Sec. 13'3 (as 
interpreted by conference re,port)): Has 
confirmation of the date of signing of the 
project agreement, including the amount 
involved, been cabled to State L/T and 
A.I.D. LEG within 60 days of the 
agreement's entry into force with respect 
to the United States, and has the full 
text of the agreement been pouched to . . 
those same offices? (See Handbook 3, 
Appendix 6 G  for agreements covered by this 
provision). . 

No. 

N/A 

T h i s  i .nf ormation will b e 
cabled  upon s ignature  o f  the  
p r o j e c t  agreement. 



16. Metric Byetern (Omnibus Trade and 
Competitiveness Act of 1988 ~!ec. 5164, as 
interpreted by conference report, amending 
Metric Conversion Act of 1975 Sec. 2, and 
as implemented through A.I.D. policy): 
Does the assistance activity use the 
metric system of measurement in its 
procurements, grants, and other 
business-related activities, except to the 
extent that such use is impractical or is 
likely to cause significant inefficiencies 
cr loss of markets to United States firms? 
Are bulk purchases usually to be made in 
metric, and are components, subassemblies, 
and semi-fabricated materials to be 
.specified in metric units when 
economically available and technically 
adequate? Will A.I.D. specifications use. 
metric units of measure from the earliest 
programmatic stages, and from the earliest 
documentation of the assistance processes 
(for example, project papers) involving 
quantifiable measurements (length, area, 
volume, capacity, mass and weight), 
through the implementation stage? 

17. Wom'en in Development (FY 1991 
Appropriations Act, Titie 11, under 
heading "Women in Developmentn): Will 
assistance be designed so that the 
percentage of women participants will be 
demonstrably increased? 

18. Reqional and Hultilateral 
Assistance (FAA Sec. 209): Is assistance 
more efficiently and effectively ~rovided 
through regional or multilaterai - 
organizations? If so, why is assistance 
not so provided? Information and 
conclusions on whether assistance will 
encourage developing countries to 
cooperate in . regional development 
programs. 

Yes. 

Yes. 

Yes. 

Yes. This i s  'an integral  
feature of the SPARC Project .  

Assistance is not provided more 
e f f e c t i v e l y  through.regiona1 or 
mult i la tera l  organizations. 
However, SPARC promotes a high 
l e v e l  of cooperation and coordi- 
nation among regional commodity 
networks and research i n s t i t u t e s .  
a s  w e l l  as mult i la tera l  organiza. 
t i ons  involved i n  agr icul tural  
research and, development a c t i v i -  
t i e s  . 



. . . . 
I '  
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19. Abortions (FY 1991 
~ppropriations Act, Title 11, under 
heading "Population, DA," and Sec. 525) : 

a. Gill assistance be made 
available to any organization or program 
which, as determined by the President, 
supports or participates in the management 
of a program of coercive abortion or 
involuntary sterilization? 

No. 

b. Will any funds be used to 
lobby f m  abortion? 

20. Cooperatives (FAA Sec. 111) : 
Will assistance help develop cooperatives, 
'especially by technical assistance, to 
assist rural and urban poor to help 
themselves toward a better life? 

21. U.8.-OMed Foreign Currencies 

a. Use of currencies (FAA Secs. 
612 (b) , 636 (h) ; F Y  1991 Appropriations Act 
Secs. 507, 509): Describe steps taken co 
assure that, to the maximum extent 
possible, foreign currencies owned by the 
U.S. are utilized in lieu of dollars to 
meet the cost of contractual and other 
services. 

b. Release of currencies (FAA 
Sec. 612(d)): Does the U.S. own excess 
foreign currency of the country and, if 
so, what arrangements have been made for 
its release? 

22. Procurement 

a. 6mall business (FAA Sec. 
602(a)): Are there arrangements to permit 
U.S. small business to participate 
equitably in the furnishing of commodities 
and services financed? 

b. 0 .8 .  procurement (FAA Sec. 
6 0 4 ( a ) ) :  Will all procurement be from the 
U.S. except as otherwise determined by the 
president or determined under delegation 
from him? 

No. 

To some ex ten t .  More r e l evan t  
i n  t h e  Malian socio-economic 
cootexts  are v i l l a g e  a s s o c i a l  
t i o n s ,  many of which take on 
func t ions  of t r a d i t i o n a l  coop- 
e r a t i v e s .  

The .u. S. owns no o the r  fore ign  
cu r renc ie s  t h a t  can be used i n  
l i e u  of U.S. d o l l a r s  t o  meet the  
c o s t  of these  se rv i ces .  

The U.S. does no t  own any excess 
FCFA. 

Yes. They a r e  p a r t  of t he  T i t l e  
X I 1  c o l l a b o r a t i v e  a s s i s t a n c e  
c o n t r a c t .  

. 
Yes. 



c. Marine insurance (FAA Sec. 
604(d)): If the cooperating country 
discriminates against marine insurance 
companies authorized to do business in the 
U.S., will commodities be insured in the 
United States against marine rjsk with 
such a company? 

' d. Non-U.8. agricultural 
procurement' (FAA Sec. 604(e)): If 
non-U.S. procurement of agricultural 
commodity or product thereof is to be 
financed, is there provision against such 
procurement when the domestic price of 
such commodity is less than parity? 
(Exception where commodity financed could 
not reasonably be procured in U.S.) 

e. Construction or engineering 
services ( F U  Sec. 604 (g) ) : Will 
construction or engineering services be 
procured from firms of advanced developing 
ccuntries which are otherwise eligible 
under Code 941 and which have attained a 
competitive capability in international 
markets in one of these areas? (Exception 
for those countries which receive direct 
economic assistance under the FAA and 
permit United States firms to compete for 
construction or engineering services 
financed from assistance programs of these 
countries. ) 

f. Cargo preference shipping 
(FAA Sec. 603)): Is the shipping excluded 
from compliance with the requirement in 
section 901(b) of the Merchant Marine Act 
of 1936, as amended, that at least 
50 percent of the gross tonnage of 
commodities (computed separately for dry 
bulk carriers, dry cargo liners, and 
tankers) financed shall be transported on 
privately owned U.S. flag commercial 
vessels to the extent such vessels are 
available at fair and reasonable rates? 

., 

g. Technical assistance 
(FAA Sec. 6 2 1 ( a ) ) :  If technical 
assistance is financed, will such 
assistance be furnished by private 
enterprise on a contract basis to the 
fullest extent practicable? Will the 

The construction a c t i v i t i e s  
are  large ly  rehab i l i ta t ive  
and i n  a l l  l ike l ihood w i l l  
procured from the host  country. 

No. 

Technical ass ie tance  w i l l  be 
procured through a T i t l e  XI1 
Collaborative Assistance mode. 



facilities and resources of other Federal 
agencies be utilized, when they are 
particularly suitable, not competitive 
with private enterprise, and made 
available without undue interference with 
domestic programs? 

h. 0.8. air carriers Yes. 
(International Air Transportation Fair 
Competitive Practices Act, 1974): If air 
transportation of persons or. property is 
financed on grant basis, will U.S. . 

carriers be used to the extent such 
service is available? 

i. ~ermination for convenience 
bf 0.6. Government (FY 1991 Appropriations 
Act Sec. 504): If the U.S. Governm.ent is 
a party to a contract for procurement, 
does the contract contain a provision 
authorizing termination of such contract 
for the convenience of the United States? 

Yes. 

j .  Consulting services Yes. ' 
(FY 1991 Appropriations Act Sec. 524): If ' 

assistance is for consulting service 
through procurement contract pursuant to 5 
U.S.C. 3109, are contract expenditures a 
matter of public record and available for 
public inspection (unless otherwise 
provided by law or Executive order)? 

k. ~etric conversion 
(Omnibus Trade and competitiveness Act of 
1988, as interpreted by conference report, 
amending Metric Conversion Act of 1975 
Sec. 2, and as implemented through A.I.D. 
policy): Does the assistance program use 
the metric system of measurement in its 
procurements, grants, and other 
business-related activities, except to the 
extent that such use is impractical or is 
likely to cause significant inefficiencies 
or loss of markets to United States firms? 
Are bulk purchases usually to be made in ,. 
metric, and are components, subassemblies, 
and semi-fabricated materials to be 
specified in metric units when 

. economically available and tebhnically 
adequate? Will A.I.D. specifications use . 
metric units of measure from the earliest 
pr.ogrammatic stages, and from the earliest 

Y e s .  

Y e s .  



documentation of the assistance processes 
(for example, project papers) involving 
quantifiable measurements (length, area, 
volume, capacity, mass and weight), 
through the implemerctation stage? 

1. competitive selection 
Procedures (FAA Sec. 601(e)): Will the 
assistance utilize competitive selection 
procedures for the awarding of contracts, 
except where applicable procurement rules 
allow otherwise? 

23. construction 

. - a. Capital project (FAA Sec. 
dol(d)\: If capital ( e - q . ,  construction) 
project, will U.S. engineering and 
professional services be used? 

b. Construction contract (FAA 
Sec. 611(c)):. If contracts for 
construction are to be financed, will they 
be let on a competitive basis to maximum 
extent practicable? 

c. Large projects, 
congressional approval (FAA Sec. 620(k)): 
If for construction of productive 
enterprise, will aggregate value of 
assistance to be furnished by the U.S. not 
exceed $100 million (except for productive 
enterprises in Egypt that were described 
ii~ the Congressional Presentation), or 
does assistance have the express approval 
of Congress? 

. 2 4 .  U.6. Audit Rights (FAA Sec. 
3Ol(d)): If fund is established solely by 
U.S. contributions and administered by an 
international organization, does 
Comptroller General have audit rights? . 

I 
2 5 .  ~ommunist Assistance (FAA Sec. 

620(h). Do arrangements exist to insure .: 
that United States foreign aid is not used 
in a manner which, contrary to the best 
interests of the United States, promotes 

. or assists the foreign aid projects or 
activities of the Communist-bloc 
countries? 

Y e s .  

Y e s .  

Y e s .  

Yes. 
8 



26. Narcotics 

a. Cash reimbursaments (FAA 
Sac. 403): Wil-1 arrangements preclude use 
o f  financing to make reimbursements, in 
the form of cash payzents, to persons 
whose illicit drug crops are eradicated? 

b. Assistance to narcotics 
traffickers (FAA Sec. 487): Will 
arrangements take "all reasonable stepsw 
ta preclude use of financing to or through 
ir~dividuals or entities which we know or 
ha,ve reason to believe have either: (1) 
been convicted of a violation of any law 
.ox regulation of the United States or a 
foreign country relating to narcotics (or 
other controlled substances) ; or (2) been 
an illicit trafficker in, or otherwise 
involved in the illicit trafficking of, 
any such controlled substance? 

27. Expropriation and Land Reform 
( F U  Sec. 620(g)): Will assistance 
preclude use of financing to compensate 
owners for expropriated or nationalized 
property, except to compensate foreign 
nationals in accordance with a land reform 
program certified by the President? 

28. Police and Prisons (FAA Sec. 
660): Will assistance preclude'use of 
financing to .provide training, advice, or 
any financial support for police, prisons, 
or other law enforcement forces, except 
for narc:otics programs? 

29. CIA ~ctivities ( F U  Sec. 662): 
Will assistance preclude use pf financing 
for CIA activities? 

30. Hotor Vehicles (FAA Sec. 
636(i)): Will assistance preclude use of 
financing for purchase, sale, long-term 
-lease, exchange or yuaranty of the sale o$ 
motor vehicles manufactured outside U.S., 
unless a waiver is obtained? 

. . . . . . .  . . . . . a  . . . . . .  i '  ' 
. . 

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

Yes. 

Yes. ,, 

Yes. 

Yes. 

Yes. 



31. Military Pereonnel (FY 1991 Y e s .  
~ppropriations Act SeC. 503): Will 
assistance preclude use of financing to 
pay pensions, annuities, retirement pay, 
or adjusted service corpensation for prior 
or current military personnel? 

32. Payment of U.N. Assessments (FY Y e s .  
1991 Appropriations A c t  Sec. 505): Will 
assistance preclude use of financing to 
pay U.N. assessments, arrearages'or dues? 

2 3 .  Multilateral organization 
 ending (FY 1991 Appropriations Act Sec. 
5.06) : Will assistance preclude use of 
fimncing to carry out provisions of FAA 
section 209(d) (transfer of FAA funds to 
multilateral organizations for lending)? . 

Y e s .  

34. Export of Nuclear Resources (FY 
1991 Appropriations Act Sec. 510): Will 
assistance preclude use of financing to 
finance the export of nuclear equipment, 
fuel, or technology? 

35. Repression of Population (FY 
1991 Appropriations Act Sec. 511): Will 
assistance preclude use of financing for 
the purpose of aiding the efforts of the 
government of such country to repress the 
legitimate rights of the population of 
such country contrary to the Universal 
Declaration of Human Rights? 

Y e s .  

. . .  . 

Y e s .  

36. Publicity or ~ropogdnda (FY 1991 No. 
Appropriations Act Sec. 516): Will 
assistance be used for publicity or 
nropaganda purposes designzd to support or 
defeat legislation pending before 
Congress, to influence in any way the 
outcome of a political election in the 
United States, or for any publicity or . 
propaganda purposes not authorized by 
Congress? 



37. Marine Insurance (FY 1991 
Appropriations Act Sec. 5 E 3 ) :  Will any 
A.I.D. contract and solicitation, and 
subcontract entered into under such 
contractit include a clause requiring that 
U.S. marine insurance companies have a 
fair opportunity to bid for marine 
insurance when such insurance is necessary 
or appropriate? 

38. Exchange for Prohibited Act (FY 
1991 Appropriations Act Sec. 569): Will 
any assistance be provided to any foreign 
government (including any instrumentality 
or agency thereof), foreign person, or 
United States person in exchange for that 
foreign government or person undertaking 
any action which is, if carried out by the 
United States Government, a United States 
official or employee, expressly prohibited 
by a provision of United States law? 

CRITERIA APPLICABLE TO DEVELOPMENT 
ASSISTANCE ONLY 

1. Agricultural Exports (Bumpers 
Amendment) (FY 1991 Appropriations Act 
Sec. 521(b), as interpreted by conference 
report for original enactment): If 
assistance is for agricultural development 
activities (specifically, any testing or 
breeding feasibility study, variety ' 

improvement or introduction, consultancy, 
publication, conference, or training), are 
such activities: (1) specifically and 
principally designed to increase 
agricultural exports by the host country 
to a country other than the United States, 
where the export would lead to direct 
competition in that third country with -. 
exports of a similar commodity grown or 
produced in the United States, and can the 
activities reasonably be expected to cause. 
substantial injury to U.S. ex orters of a 
jimilar agricultural coinmodit!; or (2) in 
support of research that is intended , 

- primarily to benefit U.S. producers? 

Yes. 

No. 

The agr icul tural  research acc i -  
v i t i e s  under SPARC, which are 
designed t o  increase production 
of  cerea l s  and certa in  legurninout 
crops, w i l l  be implemented w i t h i ~  
a framework of national  food s e l l  
su f f i c i ency .  The project  dpes 
not ant i c ipa te  export markets f o ~  
these crops. 

The SPARC research a c t i v i t i e s  arc 
targeted t o  l oca l i zed  eco logica l  
s e t t i n g s  i n  the Sahel. They are  
designed to bene f i t  Malian pro- 
ducers, n 0 t U . S .  producers. 



2. Tied Aid Credits (FY. 19531 
~ppropriations Act, Title 11, under 
heading llEconomic Support Fund1') : Will DA 
funds be used fpr tied aid credits? 

3. Appropriate Technology (FAA Sec. 
107) : Is special emphasis placed on use 
of appropriate technology (defined as 
relatively smaller, cost-saving, 
labor-using technologies that are. 
generally most appropriate for the small 
farms, small businesses, and small incomes 
of the poor)? 

4 .  1 I n d i g e n o u s  Needs  and Resources 
' (FAA Sec. 2 8 1 ( b ) ) :  Describe extent to 
'which the activity recognizes the 
particular needs, desires, and capacities 
of the people of the country; utilizes the 
country's intellectual resources to 
encourage institutional development; and 
supports civic education and training in 
skills required for effective 
participation in governmental and 
political processes essential to 
self-government. 

5. Economic Development (FAA Sec. 
101(a)): Does the activity give 
reasonable promise of contributing to the 
development of economic resources, or to 
the increase of productive capacities and 
seiK-sustaining economic growth? 

6 .  Special D e v e l o p m e n t  Emphases (FAA 
Secs. 102 (b) , 1 1 3 ,  281 (a) ) : Describe 
extent to which activity will: (a) 
effectively involve the poor in 
development by extending access to economy 
at local level, increasing ,labor-intensive 
production and the use of appropriate 
technology, dispersing investpent from ,. 
cities to small towns and rural areas, and 
insuring wide participation of the poor in 
the benefits of development on a sustained 
basis, using appropriate U.S. 
institutions; (b) encourage democratic 
private and local governmental 
institutions;' (c) support the self-help 
efforts of developing countries; (d) 
promote the participation of women in the 
national economies of developing countries 

No. 

Yes. The technologies  t o  be 
developed w i l l  be  low-cost, 
app ropr i a t e  technologies  t h a t  
w i l l  b e n e f i t  small farmers and 
businesses.  

SPARC a c t i v i t i e s  a r e  geographic 
s p e c i f i c  and designed t o  capi-  
t a l i z e  on the  i n t e l l e c t u a l  and 
product ive capaci ty of t he  Mali 
people. These a c t i v i t i e s ,  whic 
were developed i n  co l l abo ra t io r  
with the  end-users/benef iciarit 
r e f l e c t  p a r t i c u l a r  needs and dr 
s i r e s  of Mal i ' s  r u r a l  populat ic  
Increased p a r t i c i p a t i o n  a t  t he  
l o c a l  l e v e l  has  f e s t e r e d  t h e  
democrat izat ion process.  

Yes. The sus t a inab le  developm~ 
of a g r i c u l t u r a l  and n a t u r a l  re- 
sources is a  key f e a t u r e  of t h j  
p r o j e c t .  The goal  is  t o  promot 
market-driven economic growth. 

SPARC w i l l  d i r e c t l y  involve the 
r u r a l  poor i n  i ts  a c t i v i t e s  -- 
they a r e  t h e  primary benef i c i a r  
i e s  of t h e  research and techno1 
gy t r a n s f e r  program. c a r e  wi l l  
be given t o  i n t e g r a t i n g  chem i r  
t h e  s tat ion-farm network.and us 
ing  t h e i r  feedback t o  improve t 
research  program. USAID's suc- 
c e s s  i n  a s s i s t a i n g  coopera t ive  
v i l l a g e  a s s o c i a t i o n s  w i l l  be  cc 
t inued under SPARC. Self-help 
a c t i v i t i e s  w i l l  be  f u r t h e r  pro- 
moted, as w i l l   women'^ product j  
a c t i v i t i e s .  Spec ia l  a t t e n t i o n  
w i l l  b e  given t o  i n t e g r a t i n g  wc 
men's concerns a t  t he  techno108 
development and extension phast 
which w i l l  improve t h e i r  pa r t i c  
pa t ion  and o v e r s a l l  s t a t u s .  Re-  
g iona l  cooperat ion w i l l  be  pro- 
moted through e x i s t i n g  researc t  
commodity networks. 



and the impi-ovement of women's status; and. 
(e) utilize and encourage regional 
cooperation by developing countries. 

7 .  Recipient Country Contribution 
(FAA Secs. 110, 124 (d) ) : Will the 
recipient country provide at least 25 
percent of the costs of the program, 
project, or activity with respect to which 
the assistance is to be furnished (or .is 
the latter cost-sharing requirement being 
waived for a "relatively least developedIg - 
country) ? 

8. Benefit to Poor ~a-jority (FAA 
. Sec. 128 (b) ) : ' If the activity attempts to 
.increase the institutional capabilities of 
private organizations or the government of 
the country, or if it attempts to . 
stimulate scientific and technological 
research, has it been designed and will it 
be monitored to ensure that the ultimate 
beneficiaries are the poor majority? 

9. ~bortions (FAA Sec. 1 0 4  (f) ; FY 
1991 Appropriations Act, Title 11, under 
heading "Population, DA," and Sec. 535): 

a. Are any of the funds to be 
used for the performance of abortions as a 
method of family planning or to motivate 
or coerce any person to practice 
shortlonc? 

b. Are any of the funds to be 
used to pay for the performance of 
involuntary sterilization as b method of 
family planning or to coerce or provide 
any financial incentive to any person to 
undergo sterilizations? 

c. Are any of the funds to be 
made available to any organization or 
program which, as determined by the 
President, supports or participates in the 
management of a program of coercive 
abortion or involuntary sterilization? 

Despite i t s  status a s  an RLDC, 
Mali w i l l  provide a t  l e a s t  25% 
of the project costs  for SPARC. 

SPARC i s  designed to increase thc 
i ~ s t i t u t i o ~ a l  capacity of the . 
nationai agricultural research 
system turough programs of re- 
search and technological transfev 
whose principal beneficiaries art 
Mali's rural poor majority. This 
w i l l  be c lose ly  monitored over 
the l i f e  of project. 

No. 

No. 

No. 

* 



d. Will funds be made available N/A 
only to voluntary family planning projects 
which offer, either directly or through 
referral to, or'inlormation about access 
to, a broad range of family planning 
methods and services? 

e. In awarding grznts for N/A 
natural family planning, will any 
applicant be discriminated against because 
of such applicant's religious or 
conscientious  commitment to offer only 
natural family planning? 

f. Are any of the funds to be 
.used to pay for any biomedical research 
which relates, in whole or in part, to 
methods of, or the performance of, 
abortions or involuntary sterilization as 
a means of family planning? 

g. Are any of the funds to be 
made available to any organization if the 
President certifies that the use.of these 
funds by such organization would violate 
any of the above provisions related to 
abortions and involuntary sterilization? 

10. Contract Awards (FAA Sec. 
601(e)): Will the project utiiize 
competitive se1.ection procedu es for the 7 awarding of contracts, except where 
applicable proc:urement rules allow 
otherwise? 

11. Disadvantaged Enterprises (FY 
1991 Appropriations Act Sec. 567): What 
portion of the funds will be available 
only for activities of economically and 
socially disadvantaged enterprises, 
historically black colleges and 
universities, colleges and universities' 
having a student body in which more than 
40 percent of the students are Hispanic 

, 

Americans, and private and voluntary . . 
organizations which are controlled by 
individuals who are black Americans, 
Hispanic Americans, or Native Americans, 

- or who are economically or socially . 
disadvantaged (including women)? 

No. 

No. 

. . 

Yes. 

A t  l e a s t  lo%, and possibly 
more, of a l l  funds earmarked 
for  the procurement of goads 
and services  w i l l  be made ava i l -  
ab le  t o  disadvantaged enterprise  
HBCU's  and minority-owned or 
control led private voluntary 
organizations. This has already 
been integrated into  the Title 
X I 1  col laborative a s s i s t a n t e  
proposal. 



1 2 .  B i o l o g i c a l  ~ i v e r s i t y  (FAA Sec. 
119(g) : Will the assistance: (a) support 
training and education efforts which 
improve the capacity of recipient 
countries to prevent loss of biological 
diversity; (b) be provided under a 
long-term agreement in which the recipient 
country agrees to protect ecosystems or 
other wildlife habitats; (c) support 
efforts to identify and survey ecosystems 
in recipient countries worthy of 
protection; or (d) by any direct or 
indirect means significantly degrade 
national parks or similar protected areas 
or introduce exotic plants or animals into 
such areas? 

13. Tropical F o r e s t s  ( F M  Sec. 118; 
FY 1991 Appropriations Act Sec. 533 (c) - (e) 
& (g)) : 

a. A.I.D. R e g u l a t i o n  16: Does 
the assistance comply with the 
environmental procedures set forth in 
A.I.D. Regulation 16? 

b. c o n s e r v a t i o n :  goes the 
assistance place a high priority on 
conservation and sustainable management of 
tropical forests? specifically, does the 
assistance, to the fullest extent 
feasible: (1) stress the importance of 
conserving and sustainably managing forest 
resources; (2) support activities which 
offer employment and income alternatives 
to those who otherwise would cause 
destruction and loss of forests, and help 
countries identify and implement 
alternatives to colonizing forested areas; 
(3) support training programs, educational 
efforts, and the establishment or 
strengthening of institutions to improve 
forest management; ( 4 )  help end 
destructive slash-and-burn agricu'ture by 
supporting stable and productive farming .. 
practices; ( 5 )  help conserve forests 
which have not yet been degraded.by 
helping to increase production on lands 

. already cleared or degraded; (6) conserve 
forested watersheds and rehabilitate those 
which have been deforested; (7) support 
training, research, and other actions 

The GRM is committed t o  pre- 
s e r v i n g  Mali's b i l o g i c a l  d i v e r -  
s i t y .  SPARC a c t i v i t i e s  a r e  
i n t e g r a t e d  i n t o  o t h e r  n a t u r a l  
r e s o u r c e s  management and wi ld-  
l i f e  p r e s e r v a t i o n  programs whicl 
w i l l  c o n t i n u e  over  t h e  long- te r r  
SPARC is n o t  des igned t o  support  
such surveys  i n  o t h e r  c o u n t r i e s .  
The p r o j e c t  w i l l  n o t  engender 
any d e g r a d a t i o n  of p a r k s  o r  p ro-  
t e c t e d  a r e a s  nor  w i l l  it i n t r o -  
duce any e x o t i c  p l a n t s l a n i m a l s .  

Yes. See d e t e r m i n a t i o n  of 
"Ca tegor ica l  Exclus ion"  i n  
t h e  IEE. 

The s u s t a i n a b l e  t e c h n o l o g i e s  
developed under  SPARC a r e  
grounded i n  improved n a t u r a l  
r e s o u r c e  management p r a c t i c e s .  
Focus is on s o i l s ,  wa te r ,  p l a n t :  
and trees. By focus ing  cn more 
i n t e n s i v e  t e c h n o l o g i e s  f o r  a g r i -  
c u l t u r a l  p roduc t ion ,  t h e r e  w i l l  
be minimal i f  any encroachment 
on o r  damage t o  e x i s t i n g  f o r e s t  
The implementing agency (IER) 
w i l l  work c l o s e l y  w i t h  fo r . es t ry  
a g e n t s  w i t h  a  view toward i m -  
proving farming p r a c t i c e s - a n d  
o v e r a l l  n a t u r a l  r e s o u r c e  manage. 
ment. There  is  no slash-and- 
burn agr icu, l ture  i n  Mal i ,  a l t h o  
t h e r e  is  a n  a c t i v e  campaign t o  
c o n t r o l  and i n  some a r e a s  pre-  
v e n t  hrush f i r e s .  I n  t h i s  re- 
s p e c t  t h e r e  w i l l  l i k e l y  be  re- 
g e n e r a t i o n  of f o r e s t s  on pre- 
v i o u s l y  degraded l a n d s  -- a 
long-term e f f o r t  which r e c e i v e s  
p r o j e c t  s u p p o r t  from USAID and 
o t h e r  donors .  



which lead to sustainable and more 
environmentally sound practices for timber 
harvesting, removal, and processing; (8) 
support research_to expand knowledge of 
tropical forests and identify alternatives 
which will prevent forest destruction, 
loss, or degradation; (9) conserve 
biological diversity in forest areas by 
supporting efforts to identify, establish, 
and maintain a representative network of 
protected tropical forest ecosysteus on a 
worldwide basis, by making the 
establishment of protected areas a 
condition of support for activities 
involving forest clearance or degradation, 
abd by helping to identify tropical forest 
ecosystems and species in need of 
protection and establish and maintain 
appropriate protected areas; (10) seek to 
increase the awareness of U.S. Government 
agencies and other donors of the immediate 
and long-term value of tropic il forests; 
(11) utilize the resources an 13 abilities 
of all relevant U.S. government agencies; 
(12) be based upon careful analysis of the 
alternatives available to achieve the best 
sustainable use of the land; and (13) 
take full account of the environmental 
impacts of the' proposed activities on 
biological diversity? 

c. Forest degradation: Will 
assistance be used for: ( 1 )  the 
procurement or use of logging equipment, 
unless an environmental assessment 
indicates that all timber harvesting 
operatinns involved will be conducted in 
an environmentally sound manner and that 
the proposed activity will produce 
positive economic benefits and sustainable 
forest management systems; (2) actions 
which will significantly degrade.nationa1 
parks or similar protected areas which 
contain tropical forests, or introduce 
exotic plants or animals into such areas; . 
(3) activities which would result in the " 

conversion of forest lands to the rearing 
of livestock; (4) the construction, 
upgradjng, or maintenance of roads ' 
(including temporary haul roads.for 
logging or other extractive industries) 
which pass through relatively undergraded 

SPARC on-stat ion and on-farm 
a c t i v i t i e s ,  which are l inked  t o  
o the r  farming systems and agro- 
f o r e s t r y  programs, w i l l  promote 
environmentally sound f o r e s t r y  
p rac t i ce s .  This  research and 
app l i ca t ion  w i l l  prevent any 
f u r t h e r  degradat ion and cc: . t r i -  
bute  t o  t h e  i d e n t i f i c a t i o n  and 
preserva t ion  of f l o r a  and fauna 
i n  need of p re t ec t ion .  Though 
the re  e x i s t s  a l ready  considerabl 
awareness among a l l  donors on 
the  va lue  of f o r e s t e d  a reas ,  thc 
p r o j e c t  i n t e r v e n t i o n s  w i l l  add 
t o  it. I n  t h i s  regard USAID 
w i l l  f u r t h e r  coord ina te  with 
o the r  U.S. G. agencies  i n  Mali 
t o  promote conservat ion,  spe- 
c i f i c a l l y  the  Peace Corps and 
USIS. SPARC research  is aimed 
a t  exploring a l t e r n a t i v e  agr i -  
c u l t u r a l  product ion techniques 
with a view toward iden t i fy ing  
and d i f f u s i n g  the  most produc- 
t i v e  and sus t a inab le .  For t h i s  
purpose a d e t a i l e d  monitoring 
system w i l l  be put  i n  place, on1 
capable of a s se s s ing  technology 
and environmental impact. 

No. 

No. 

No. 

No. 



forest lands; (5) the colonization of 
forest lands; or (6) the construction of 
dams or other water control structures 
which flood relatively undergraded forest 
lands, unless with respect to each such 
activity an environmental assessment 
indicates that the activity will 
contribute significantly and directly to 
improving the livelihood of the rural poor 
and will be conducted in an 
environmentally sound manner which 
supports sustainable development? 

d. Sustainable forestry: If 
assistance relates to tropical forests, 
will project assist countries in 
developing a systematic analysis of the 
appropriate use of their total tropical 
forest resources, with the goal of 
developing a national program for 
sustainable forestry? 

e. Environmental impact 
statements: Will funds be made available 
in accordance with provisions of FAA 
Section 117(c) and applicable A.I.D. 
regulations requiring an environmental 
impact statement for activities 
significantly affecting the environment? 

14. Energy (FY 1991 Appropriations 
Act Sec. 533 (c) ) : If assistance relates 
to energy, will such assistance focus on: 
(a) end-use energy efficiency, least-cost 
energy planning, and renewable energy 
resources, and (b) the key countries where 
assistance would have the greatest impact 
on reducing emissions from greenhouse 
gases? 

15. Sub-6aharan Africa Assistance 
(FY 1991 Appropriations Act Sec. 562, 
adding a new FAA chapter 10 (FAA Sec. . 
496)): If assistance will come from the 
Sl~b-Saharan Africa DA account, is it: (al . - ,  
t.o be used to help the poor majority in .. 
SII~,-Saharan Africa through a process of 
long-term development and economic growth 
that is equitable, participatory, 

. environmentally sustainable, and 
self-reliant; (b) to be used-to promote 
sustained economic growth, encourage 

No. 

No. 

SPARC :tivities are woven into 
a global framework of natural 
resources management, of which 
preservation and improvement of 
forest resources is a part. 

At present there is no expec- 
tation that SPARC activities 
will have any significant effect 
on the environment. These will 
monitored closely, however, wit1 
funds made available should an 
environmental assessment be 
necessary. 

(a) Yes 
* 

(b) Yes 



private sector development, promote 
individual initiatives, and help to 
reduce the role of central 
governments in areas more appropriate 
for the private sector; (c) to be 
provided in a manner that takes into 
account, during the planning process, 
the local-level perspectives of the 
rural and urban poor, including 
women, through close consultation 
with African, United States and other 
PVOs that have demonstrated 1 
effectiveness in the promotion of 
local grassroots activities on behalf 
of long-term development in 
Sub-Saharan Africa; (d) to be 
implemented in a manner that requires 
local people,.including women, to be 
closely consulted and involved, if 
the assistance has a local focus; 
(e) being used primarily to promote 
reform of critical sectoral economic 
policies, or to support the critical 
sector priorities of agricultural 
production and natural resources, 
health, voluntary family planning 
services, education, and income 
generating opportunities; and (f) to 
be provided in a manner that, if 
policy reforms are to be effected, 
contains provisions to protect 
vulnerable groups and the environment 
from possible negative consequences 
of the reforms? 

16. Debt-for-Nature Exchange (FAA 
Sec. 463): If project will finance a 
debt-for-nature exchange, describe how the 
exchange will support protection of: (a) 
the world's oceans and atmosphere, (b) 
animal and plant species, and (c) parks 
and reserves; or describe how the exchange 
will promote: (d) natural resource 
management, (e) local conservation 
programs, (f) conservation training . . 
programs, (g) public commitment to 
conservation, (h) land and ecosystem 
management, and (i) regenerative 

- approaches in farming, forestry, fishing, . 
and watershed management. 

(C) Yes 

(d)  Yes 

( e )  To promote the c r i t i c a l  
s ec tora l  p r i o r i t i e s  of agri-  
cul tural  production and natural 
resources management, a s  we l l  as 
incornelgenerating opportunities . 
( f )  Yes. The monitoring system 
for  t h i s  project ,  a s  wel l  a s  t h a ~  
f o r  our ongoing pol icy  reform 
program, w i l l  monitor the e f f e c t  
o f  any pol icy  reforms on Mali's 
more vulnerable groups. 



17. ~aobligation/Reobligation 
(FY 1991 ~ppropriations Act Sec. 515): If 
deob/reob authority is sought to be 
exercised in the,provision of DA 
assistance, are the funds.being obligated 
for the same general purpose, ,and for 
countries within the same region as 
originally obligated, and have the House 
and Senate Appropriations Committees been 
properly notified? 

18. Loans 

a. Repayment capacity (FAA Sec. 
122(b)): Information and conclusion on 
'capacity of the country to repay the loan 
at a reasonable rate of interest. 

b. Long-range plans (FAA'Sec. 
122 (b) ) : Does the activity give 
reasonable promise of assisting long-range 
plans and programs designed to develop 
economic resources and increase productive 
capacities? 

c. Interest rate (FAA Sec. 
122 (b) ) : If. development loan is. repayable 
in dollars, is interest rate at least 2 
percent per annum during a grace period 
which is not to exceed ten years, and at 
least 3 percent per annum thereafter? 

DeobIReob authority is not 
being sought under t h i s  
project .  

d. Exports to united States 
(FAA Sec. 620(d)): If assistance is for 
any productive enterprise which will 
compete with U.S. enterprises, is there an 
agreement by the recipient country to 
prevent export to the U.S. of more than 20 
percent of the enterprise's annual 
production during the life of the loan, or 
has the .requirement to enter into such an 
agreement been waived by the President ,- 

because of a national security interest? 

19. Development Objectives (FAA 
Secs. 102 (a) , 111, 113, 281 (a) ) : Extent 
to which activity will: (1) effectively 
involve the poor in development, by 
'expanding access to economy at local 
level, increasing labor-intensive 
production and the use of appropriate . 
technology, spreading investment out from 

SPARC, under the T i t l e  XI1 
Collaborative Aseietance Made, 
focuses  on improving productive 
agricultural  technologies among 
Mali's rural poor. Through the 
continued use  of appropriate and 
c o s t - e f f i c i e n t  technologies,  the 
project  w i l l  expand access  t o  thr 
l o c a l  econonrny a s  wel l  a s  fo s t er  



cities to small towns and rurall areas, and 
insuring wide participation of' the poor in 
the benefits of development on a sustained 
basis, using the.appropriate U.S. 
institutions; (2) help develop 
cooperatives, especially by technical 
assistance, to assist rural and urban poor 
to help themse.lves toward better life, and 
otherwise encourage democratic private and 
local governmental institutions; (3) 
support the self-help efforts of 
developing countries; (4) promote the 
participation of wonen in the national 
economies of developing countries and the 
improvement of women's status; and (5) 
.utilize and encourage regional cooperation 
bp developing countries? 

20. ~griculture, Rural D e v e l o p m e n t  
and Nutrition, and Agricultural Research 
(FAA Secs. 103 and 1 0 3 A )  : 

a. Rural poor and small 
farmers: If assistance is being made 
available for agriculture, rural 
development or nutrition, describe extent 
to which activity is specifically designed 
to increase productivity and income of 
rural poor; or if assistance is being 
made available for agricultural research, 
has account been taken of the needs of 
small farmers, and extensive use of field 
testing to adapt basic research to local 
conditions shall be made. 

b. ~utrition: ~escribe extent 
to which assistance is used in 
coordination with efforts carried out 
under FAA Section 104 (Population and 
Health) to help improve nutrition of the 
people of developing countries through 
encouragement.of increased production of 
crops with greater nutritional value; 
improvement of planning, research, and 
education with respect to nutrition, 
particularly with reference to improvement 
and expanded use of indigenously produced 
foodstuffs; and the undertaking of pilot 

. or demonstration programs explicitly 
addressing the problem of malnutrition of 
poor and vulnerable people. 

o p p o r t u n i t i e s  f o r  domest ic  s a l e  
and r e g i o n a l  t r a d e .  USAID's 
cont inued s u c c e s s  i n  a s s i s t i n g  
c o o p e r a t i v e  v i l l a g e  z s s o c i a t i o n s  
w i l l  b e  i n t e g r a t e d  i n t o  SPARC, 
thus  promoting l o c a l - l e v e l  i n s t i -  
t u t i o n  b u i l d i n g  and emergent de- 
mocra t i c  groups.  Se l f -he lp  ac- 
t i v i t i e s  w i l l  b e  f u r t h e r  promotec 
a s  w i l l  women's p r o d u c t i v e  a c t i v -  
i t ies.  S p e c i a l  a t t e n t i o n  w i l l  bt 
g iven  t o  i n c o r p o r a t i n g  women's 
concerns  a t  t h e  technology de- 
velopment and e x t e n s i o n  phases ,  
t o  improve t h e i r  p a r t i c i p a t i o n  
and o v e r a l l  s t a t u s .  Regional 
coopera t ion  w i l l  b e  promoted 
through e x i s t i n g  r e s e a r c h  com- 
modity networks. 

The technolagy packages developec 
under SPARC a r e  geared  t o  improv- 
p r o d u c t i v i t y  i n  Mali's g r a i n  
s e c t o r .  Inc reased  p r o d u c t i v i t y  
w i l l  r e s u l t  i n  i n c r e a a d  produc- 
t i o n  and o v e r a l l  incomes of r u r a l  
households.  F i e l d  t e s t i n g  f o r  
M a l i ' s  s t a p l e  g r a i n s  h a s  been 
ongoing f o r  10 y e a r s ,  wi th  ex- 
t e n s i v e  o n - s t a t i o n  t e s t i n g  i n  
xrarious agro-eco log ica l  zones. 
SPARC w i l l  f u r t h e r  promote t h e  
o n - s t a t i o n  -- on-farm l i n k a g e s .  

M a l i ' s  g r a i n s  have g r e a t  n u t r i -  
t i o n a l  va lue .  An i n t e g r a l  p a r t  
of SPARC r e s e a r c h  is a n a l y s i s  o f  
more n u t r i t i v e  p r o c e s s i n g  tech- 
n i q u e s  f o r  sorghum and m i l l e t ,  
which w i l l  u l t i m a t e l y  b e n e f i t  
bo th  g r a i n  p roducers  and consum- 
ers. Such food technology.im- 
provements w i l l  b e  l i n k e d  t o  
o t h e r  USAID programs t h a t  f o c u s  
on mate rna l -ch i ld  h e a l t h  through 
nutrition-education-communicatior 
a c t i v i t i e s .  



c. Food security: Desc-:ibe 
extent to which activity increases 
national food'security by improving food 
policies and management and by 
strengthening national food reserves, with 
particular concern for the needs of the 
poor, through measures encouraging 
domestic production, building national 
food reserves, expanding available storage 
facilities, reducing post harvest food 
losses, and improving food distribution. 

21. Population and Health (FAA Secs. 
104 (b) and (c) j : If assistance is being 
mad? available for population or health 
activities, describe extent to which 
activity emphasizes low-cost, integrated 
delivery systems for health, nutrition and 
family planning for the poorest people, 
with particular attention to the needs of 
mothers and young children, using 
paramedical and auxiliary medical 
personnel, clinics and health posts, 
commercial distribution systems, and other 
modes of community outreach. 

22.  ducati ion and Human Resources 
Development (FAA Sec. 105): If assistance 
is being made available for education, 
public administration, or human resource 
develoyment, describe (a) extent to which 
activity strengthens nonformal education, 
makes formal. .education more relevant, 
especially for rural families and urban 
poor, and strengthens management 
capability of institutions enabling the 
pcor to participate in development; and 
(b) extent to which assistance provides 
advanced education and training of people 
of developing countries in such 
disciplines as are required for planning 
and implementation of public and private 
development activities. 

23. Energy, Private Voluntary . . 
Organizations, and Gelected Development 
Activities (FAA Sec. 106): If assistance 
is being made available for energy, 

- private voluntary organizations, and 
selected development problems, describe 
extent to which activity is: 

SPARC f o c u s e s  on the  food 
production a s p e c t s  o f  food 
s e c u r i t y .  0 ther USAID programs, 
p a r t i c u l a r l y  the  Cereals  Market 
Reform Program and the  Food and 
Agr icu l tura l  P o l i c y  Support 
Projec t  (688-0260), focus  on 
p o l i c y  and management reforms 
needed t o  ensure food s e c u r i t y .  



a. concerned with data 
collection and analysis, the training of 
skilled'per.sonne1, research on and 
development of suitable energy sources, 
and pilot projects to test new methods of 
energy production; and facilitative of 
research on and development and use of 
small-scale, decentralized, renewable 
energy sources for rural areas, 
emphasizing development of energy 
resources which are environmentally 
acceptable and require minimum capital 
investment; 

On-station and on-farm re sea rch  
w i l l  i n t e g r a t e  renewable sou rces  
of energy i n  terms of t e s t i n g  
nitrogen-f i x ing  t r e e s  and crops,  
a s  w e l l  a s  green manure and com- 
pos t ing .  

b. concerned with technical 
cooperation and development, especially 
with U.S. private and voluntary, or 
regional and international development, 
organizations; 

c. research into, and 
evaluation of, economic development 
processes and techniques; 

d. reconstruction after natural 
or manmade disaster and programs of 
disaster preparedness; 

e .  for special development 
problems, and to enable proper utilization 
of infrastructure and related projects 
funded with earlier U.S. assistance; 

f. for urban development, 
especially small, labor-intensive 
enterprises, marketing systems for small 
producers, and financial or other 
institutions to help urban poor 
participate in economic and social 
development. 

The T i t l e  X I 1  network, a long w f t l  
CRSPs and reg iona l  commodity-net- 
works, are t h e  b a s i s  f o r  technf-  
c a l  cooperat ion and development. 

I n f r a s t r u c t u r e  and commodities 
funded through previous and on- 
going a g r i c u l t u r a l  research  pro- 
j e c t s  w i l l  t o  a  g r e a t  ex t en t  be 
incorporated i n t o  t he  SPARC pro- 
gram. 



CRITERIA PLPPLICABLE TO ECONOMIC SUPPORT 
FUNDS ONLY 

1. ~lconom'i'c and Political atability 
(FAA Sec. 531(a)): Will this assistance 
promote economic and political stability? 
To the maximum extent feasible, is this 
assistance consistent with the ~ o l i c v  -- - J 

directions, purposes, and programs of Part 
I of the FAA? 

2. Military Purposes (FAA Sec. 
531 (e) ) : Wj.11 this assistance be used for 
military olr paramilitary purposes? 

3. commodity Grants/Geparate 
Accounts (FAA Sec. 609): If commodities 
are to be granted so that sale proceeds 
will accrue to the recipient country, have 
Special Account (counterpart) arrangements 
been made? (For FY 1991, this provision 
is superseded by the separate account 
requirements of FY 1991 Appropriatio~s Act 
Sec. 575(a), see Sec. 575(a) (5).) 

4.  ene era ti on and Use of Local 
Currencies (FAA Sec. 531(d)): Will ESF 
funds made available for commodity import 
programs or other program assistance be 
used to generate local currencies? If so, 
will at least 50 percent of such local 
currencies be available to support 
activities consistent with the objectives 
of FAA sections 103 through 106? (For FY 
1991, this provision is superseded by the 
separate account requirements of FY 1991 
~ppropriations Act Sec. 575(a), see Sec. 
575 (a) (5) . ) 

5. Cash Transfer Requirements (FY 
1991 Appropriations Act, Title 11, under 
heading 'lEconoinic Support Fund, and ~ e c .  
57S(b)). If assistance is in the form of 
a cash transfer: 

a. Beparate account: Are all 
such cash payments to be main ained by the F country in a separate account and not.to 
be conuninglled with any other funds? 



b. Local currencies: Will all ' 

local currencies that may be generated 
with funds provided as a cash transfer to 
such a country also be deposited in a 
special account.;' and has A.I.D. entered 
into an agreement with that government 
setting forth the amount of the local 
currencies to be generated, the terms and 
conditions under which they are to be 
used, and the responsibilities of A.I.D. 
and that government to monitor and account 
for deposits and disbursements? 

C. u.8 .  Government use of local 
currencies: Will all such local 
currencies also be used in accordance with 
FAA Section 609, which requires such local 
currencies to be made available to the 
U.S. government as the U.S. determines 
necessary for the requirements of the U.S. 
Government, and which requires the 
remainder to be used for programs agreed ' 

to by the U.S. Government to carry out the 
purposes for which new funds authorized by 
the FAA would themselves be available? 

d. congressional notice: Has 
Congress received prior notification 
providing in detail how the funds will be 
used, including the U.S. interests that 
will be served by the assistance, and, as 
appropriate, the economic policy reforms 
t h a t  will be promoted by the cash transfer 
assistance? 



ANNEX E 

GRM REQUEST FOR ASSISTANCE 



A Monsieur le DireEteur GBn6ral de 1 * U S  AID 
-t- A Bamako -=- 

MG-wâieur l e  Directeur GtSnBral, 

J - a i  l'honneur de vous informer, par l a  pr tkente ,  gue 
des ins t ruc t ions  ont dt6 donndes ci 1 - I n s t i t u t  d-Economie 
Rurale pour poursuivre I * iden t i f i ca t i on  et 1 -6laboration du 
Projet d-Appul à l a  Recherche Agronomique du Mali. 

Rn e f f e t  nous nous sommes engages dans un exercice  de  
res tructurat ion et  de p lan i f i ca t ion  d long terme .de l a  
rochache gronornique gui revd t  une importance cap i ta le  
pour notre  système national de recherche agronomique. 
Je Proje d-Appui é l a  Recherche Agronomique (PARA) d e  ' 

1 'US AID s * in sc r i t  parfaitement dans l e  cadre d e s  pr ior i  tes 
d e  ce  plan é long terme de l a  recherche dont 1 'dlaboration, 
avec l e  collaboration de 1-ISNAR e t  de 1-US AIDJ en e s t é  
sa phase f ina le .  

Ce pro jet cola vre a011 setalemen t di vers  domai n a s  pr f  o r i  - 
t s f  res f ~ ~ s c r i  ts dans le plan À l o ~ ~ g  terme d e  3 s  recherche 
agro~~omf  que , mis aiassi se propose de f ovrn i r un appui 
f n6 t f  t U t f  0~I~2e.t d JJ3 ) ' o & ~ J * c ~ L I  ~ ~ # P < ~ R o ~ ~ Q u B  * ~ J J  t dans le 
domadro de l a  P c ~ I ' ~ . ~  t f  JI e e de 1 ' 1  ~ ~ f o r m v  ti on que h a  ce1 l a i  
de  l a  gtw Ci m. Noos nppr&cio~m & ~ ~ ~ # B J ~ J I  t l e  r e ~ ~ f o r c e m o n t  . 

des rech~rcims collnhorn el ves  n vee 3es  land v e r s i  t d s  
am8r.i c a f n e s  qoe 1 'US AID n 1 ' in  t e n t î o n  d e  promouvoir avec 
1 *appui de ce pro je t .  

Bn volas renocive la~~ t toit t e  ma gra ti tude pour . 
1 'appiaf constnu t que vous n raves cesst5 d-apporter  A l e  
r e c h o r d ~ e  a&ronomlqoe mal f ~ J J J ~ ,  J e  v o i s  p r l e  de cro f re,, 
8 o ~ ~ s f e w  l e  Dfrec teur  G & J J & L ~ ~ ,  I 'assurance d e  ma très , . . ' 

bau .COJJSI a r a  tî 01). . . .  . -. . .*' 
*. ' 

. p/Le MA J& tre de 1 'Aardc«l t ure/po . . 
te Dfrectecrr de Cabinet 

, A -  



ANNEX F-1 - 

RESEARCH PLANNING, MANAGEMENT, MONlTORING AND EVALUATION 

Currently IER monitors and evaluates research activities through a centralized "Technical Commission". 
This commission is composed of all IER department heads and program leaders. The commission meets 
snnually to review previous research results and determine the next year's research activities. Continuity over 
years is achieved through examination of annual commission reports and the budgeting process is only 
weakly linked to the planning process. Although this system has met some of the administrative needs of 
IER, there are significant gaps left unfilled by the current process. . 
In order f i l l  these gaps and thus assist IER meet their objectives as expressed in the IER long term plan,.an 
effective system of planning, monitoring, and evaluating research is essential. SPARC will assist and 
facilitate IER initiatives to: 1) Plan research 2) Develop research budgets 3) Develop and implement an 
effective system to track research activities over time and 4) Evaluate research. SPARC will work closely 
with the IER leaders as well as other key administrative personnel to coordinate and facilitate the technical 
and management assistance necessary to develop appropriate institutional policy and implementatim systems 
during the first two years of project activity. Management systems will first concentrate on research 
activities funded by SPARC and eventually include other research activities as IER administration requests. 

In order for the initiative to be successful, the SPARC project must act in complete collaboration with IER 
administrators, researchers, and related ISNAR initiatives. Over three years in the life of the SPARC 
project, an effective means for planning, monitoring, and evaluating research will be developed to 
supplement the current processes an6 to meet the needs of IER. The systems developed by IER under 
SPARC should also meet, to the extent possible, the needs of other IER donor institutions to avoid 
duplicative work effort. 

SPARC will act as a catalyst to the IER process which is the engine behind the institutional strengthening 
and restructuring activities. As such, SPARC will facilitate IER initiatives through providing appropriate 
technical and financial input as into the process as requested by IER. Since the institutional restructuring 
activity is a process rather than a decree or mandate, the SPARC project should remain flexible at the offset 
and focus much of its effort in defining its role within the process during the first year. 

A. Research Planning 

Planning agricultural research is an extremely critical component of the research process. Slight deviations 
from good planning procedures result in large sums of money being spent over yeaqs for very few 
meaningful, impactful results. SPARC will work closely with 1ER administrators and researchers in those 
regions and programs to conceptualize and devise effective planning procedures. Paramount to SPARC 
activities in research planning will be to encourage the interdisciplinary research approach. SPARC will 
achieve this through working with "commodity research teams" rather than individual researchers as the 
basic research activity unit. 

Currently, IER is in a state of change regarding their planning exercises. The former "Commission 
Technique" will be replaced pre-SPARC by another interim system. As a result, this paper can only provide 
some guidelines and possible activities in this area. 

Some important criteria to framework an effective planning process include: 

Working directly with research teams throughout the process rather than individuals 



. Short term TA t.o regional centers for short courses in research planning and budgeting . Focusing team efforts on the "end-user" product of research rather than che process . Enwuraging and fundine participation in planning exercises of appropriate extension personnel and 
industry, farmers, PVOs, etc. . Involving all relevant research expertise in the planning process 

b Enwuraging and funding the participation of commodity CRSPs, IARCs, and other representative 
research organizations in the planning process either directly or indirectly through proposal reviews, 
etc. 

Other 

B. Researcb Monitoring 

The major objective of Research Monitoring System will be to provide IER administrators and researchers 
with the necessary research management tools for effective "decision-making" capability at all levels of 
research activity: . Operational . Regional . ' Programmatic b National . Commodity 

Upon achievement of this objective, the project aims to enhance the IER research planning and prioritization 
process to a level where research programs are improved, sustainable and better focused on their objectives 
and eventual impact. The system will also allow research leaders to better evaluate research operations over 
time. 

1. Special Criteria of the System 

In order to be truly effective, there are certain requirements or criteria that the M&E system must meet to 
adequately monitor program activities and impact: 

Tbe system should be simple aod not overburden the researcher with meaningless paperwork: Much 
of the inforn~ation collected for the system will come directly from the researcher. It is therefore 
important that all M&E forms are well conceived with the researcher and the research p,cocess in mind 
rather than from a completely administrative perspective. The system should benefit the researcher. 
as much as the administrator. This will best be achieved through researcher input into the development 
of the Monitoring system. A special committee including researchers should be formed to fine-tune 
the system over time. 

Tbe system ahodd meet multidomr needs witbout duplication of effort: The system should be flexible 
enough to supply all IER donors, i.e. CtDA, CIRAD, CRSPs, WB, etc., with their specific 
requirements. This criteria can be built-in from the beginning through interaction with relevant 
donors, determining their requirements. In this way the system reinforces donor confidence in an 
autonomous IER financial system. 

Tbe system should be linked to the research budget arxl planning process: It is assumed that under new 
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The system should respond to the management needs of both the researcher and administrator: 
Keeping in mind the need to minimize bureaucracy and red tape, the system must be able to provide 
broad, macro research program analyses tailored to facilitate research planning and administrative 
decisions. At the same time the system must provide the programmatic and operational analyses 
needed to facilitate research planning at a more micro but equally important the researcher level. To 
meet this criteria the system must be computerized in simple relational database languages like 'Db 
1V' or 'Alpha IV' driven by high powered micro computers. 

The system should emphasize end-user response to technology and act a s  a vehicle for end-user 
feedback to  the researcher: Research must be demand driven if it is to be useful and effective. As 
such, the systen should attempt to provide a quantitative measure of the demand for a given research 
operation or theme. Researchers can then better focus and plan research operations. The system 
proposes to accomplish this by systematically rilonitoring and evaluating the demands of the end-user 
(farmer, industry, etc.). This will be discussed in more detail under the section on technology 
adoption. 

The system should allow cost-benefit analyses to be performed on any single research 
operation/ol)jective: By tracking the cost of a research operation and by systematically evaluating user 
benefits, as discussed above, the system will allow the economics unit to perform valid cost-benefits 
for given research themes and programs. These ratios can then be used for resource allocation and 
research prioritization. However, this criteria will take time to meet since research must first be 
generated and extended to the end user, a process requiring more time that the SPARC LOP. 

The system should ultimately provide a continually self-enhancing mechanism for research 
planning and prioritization: As research activities are monitored and evaluated over time, changes 
in the direction and focus of research occurs. Since the system will be designed to provide decision 
makers with information on the process of research with ultimate accent on end-user impact, the 
process of research will become increasingly demand driven over time. 

As stated above, the system will be developed in cooperation with the IERIUSAIDIISNAR project. Clearly 
defined roles between SPARC and ISNAR efforts need to be established before SPARC project 
implementation. SPARC plans to focus efforts on a few priority research programs within mree agricultural 
regions. The system will be pilot tested in these regions for the commodity programs covered under @e 
project and then eventually cover other commodities and regions as IER prescribes. . . 

2. A Monitoring Model with Some Initiul Impuct Indiutors  ~ ' 

the new IER structure, researchers will be responsible for their research budget. The system will 
therefore not make new demands upon the researcher, but will rather take advantage of the new 
financial structure. In order to meet this criteria, the basic unit to be tracked in the system will be the 
research operation and its corresponding cost. These "research costs" can be calculated by operation, 
weighed in light of the research result achieved and compared to other operations within and among 
programs by year and over years. A "tool" is therefore created through the system for better research 
planning and management. 

IER is a research institute responsible for the development of technologies to alleviate priority constraints 
to production of agricultural commodities in Mali. As such, technology generation is a major activity of 
IER. However, technology development rarely involves a single eureka-type breakthrough, but rather a 
process encompassing many different stages of research, testing and fine-tuning. It therefore follows that 
in order to effectively monitor and evaluate research activity, research must be viewed as a process and 
monitored within discrete evolutionary stages of development. 
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A simplified generic diagram of the process is presented in figure F-1 (1). 

Flgue 1. Ttxhhgy G- MoniMng and E v a b h  Model for Single ~ O b J e ~ v e  
WdRBsearch 
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Throughout the process, an effective Monitoring system must be able to track the flow of activity occurring 
in each discrete phase through sets of indicators which reflect the quality, volume, rate, and probability of 
meeting the particular objective. Ultimately, research which is aimed at increasing yields or some aspect of 
farmer or end-user productivity, must be judged by measuring the increase in productivity and the adoption 
rate of the technology by the end user. 

It is sometimes necessary to view monitoring as an integral component of evaluation. However, for practical 
reasons SPARC will consider the monitoring component apart from the evaluation component because the 
indicator variables for the monitoring of research are not necessarily correlated to a value judgement. 

Indicator variables are listed below by technology generation phase as presented in the box chart above. 
These are suggested indicators and are by no way mutually exclusive or inclusive. 

a. Objective Formulation Wase 

This is the research planning stage of the process. As s tat4 above, the basic monitoring unit is a research 
operation. A research operation is the lowest level of research activity which can be planned, conducted, 
an analyzed and a discrete, self-contained activity. Research operations should be able to be expressed by 
one major objective. An example might be "Screening for Headbug Resistance within a Local Germplasm 
Collection"; the operation requires a field, labor, bags, tags, etc. in order to produce a.result. A research 
proposal is prepared by the researcher by research operation for which there is a detailed budget. The 
proposal will contain the research objective, time framework for accomplishing objective and target 
performance criteria. An evaluation of the proposal will take place at both a regional level and national level 
(Technical Commissions). If the research passes these committees then the monitoring of the research may 
begin with the following indicators. 

# collaborators 
# collaborating institutions 
end-user input? 
literature review? 
based on past work? 
based on farming system recommendation? 
others 

b. Exploratory Research Phase 

Usually an exploratory phase of research is proposed to begin the investigation of the objective proposed 
above. Research conducted in this phase is sometimes not replicated. Examples include crossing plants and 
evaluating segregates. Indicators may include: 

# crosses 
# technologies examined 
# other disciplines involved in observation 
46 time devoted to activity 
size of experimental area and total experimentid cost 

c. Rdiminary experimentation 

This phase of research is usually conducted in laboratories or on experiment stations. It is characterized by 
maximum researcher control over environmental variability. Typical activities in this phase include 
preliminary yield trials, factorial agronomic experiments, pesticide dose studies, etc. Indicator variable 
might include: 
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# trials 
# technologies (doses, varieties, etc.) 
# technologies significantly > control 
mean level of improvement over control 
# locations 
# other disciplines involved in observation 
46 time devoted to activity 
size of experimental area and total experimental cost 

d. Adaptive Experimentation 

This phase is characterized by fewer treatments and higher repetition. The emphasis is on "adapting" worthy 
technologies to the target agroeconomic and socioeconomic region. Experimental repetition in time and 
space therefore usually a trademark of this phase. Upon completing the experiment in time (usually 2-3 
years) it is expected that one or more technologies may be deemed worthy for consideration for testing'on- 
farm. A technical evaluation of the cumulative results performed by the regional technical commission 
should be conducted before the technology is advanced to the next stage of testing due to expense and 
extension interaction in the next phase. Indicators of activity may include: 

# trials 
# years 
# technologies (doses, varieties, etc.) 
# technologies significantly > control 
mean level of improvement over control 
# locations 
# other disciplines involved in observation 
96 time devoted to activity 
size of experimental area and total experimental cost 
# visits to sites 

e. On-Faan Testing 

Again, this phase emphasizes repeatability of the technology in time and space. However, in on-farm 
testing, control of environmental variability (soil, insects, pathogens) is reduced and the technologies are 
tested in farmer fields usually under management conditions suggested by the researcher. Management by 
researchers is intended to ensure careful monitoring and control of inputs and agronomic practices. Because 
input levels and agronomic practices are carefully controlled, the trials tend to show the response of the 
technology to environmental and climatic conditions. For certain technologies that dramaticglly alter labor 
requirements (tied-ridging, animal traction, etc.) data on input levels of labor will need to be collected. 

. . 
# trials 
# years 
# technologies (doses, varieties, etc.) . , 

mean level of improvement ovec control 
# locations 
# other disciplines involved in observation 
% time devoted to activity 
size of experimental area and total experimental cost 
# visits to sites by researcher 
# field days organized 
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f. Refi tension Phase of Testing 

This phase is characterized by continued tasting of only the most promising one or two technologies to have 
emerged from the previous phase. The major difference between this and above is that here, the farmer 
manages the technology instead of the researcher. Selected farmers are provided with koy inputs (improved 
seeds, fertilizer, etc.) a ~ ~ d  informed of agronomic practices to be informed, but should receive limited 
direction from the researcher. The farming systems team should implement the trials. Data are collected 
on input levels applied, timicg of operations, yield response, taste preferences of family members in the 
household, the farmers views on the advantages and disadvantages of the technology, and the farmers 
subjective assessment of his or her willingness to continue with the technology the following year. 
Socio-economic surveys administered randomly to households in the on-farm site to determine constraints 
to technology adoption (see economics section), and opportunities for reshaping technology development. 
Demonstration trials are implemented for purposes of pre-extension. 

# trials 
# years 
R technologies (doses, varieties, etc.) 
mean level of improvement over control 
# locations 
# other disciplines involved in observation 
96 time devoted to activity 
size of experimental area and total experimental cost 
# visits to sites by researcher 
# field days organized 

g. Post-Extension Rate of Adoption Monitoring 

Unlike the economic assessment of agricultural research at the farm level, a rate of adoption study measures 
the economic benefits to agricultural research and diffusion. Economic benefits to SPARC will be heavily 
influenced by two factors: the increase in yields associated with new technologies generated under the 
project, and the extent of diffusion of the new technologies measured by area covered and speed of adoption. 
Technology diffusion is in part determined by the success of the research and extension programs, but also 
by the extent to which farmers spread technologies themselves. 

On-farm studies of agricultural research prior to extension are generally not appropriate for assessing the 
rate of adoption 
because farm inputs and extension advice are heavily subsidized by the research program, and results are 
biased by the involvement of researchers at the site of the on-farm research. Farming systems programs also 
typically suffer the disadvantage of collecting data very intensively for a limited number of villages. 
Technologies may thus be adopted in the immediate vicinity of the research program where the on-farm 
studies of adoption are taking place, while difision beyond is limited 

The economic evaluation of rate of return to investment in agricultural research and extension must obtain 
an unbiased measure of both the increase in yield from technical change, and the area covered by new 
technology. Data on these variables are not currently collected at the regional Icvel, although the FSWE 
project has collected these data for the specific villages in which they are working. The implementation 
project will need to design a research methodology to collect and evaluate these data. An indicative research 
methodology is outlined below that could help meet the monitoring objectives of the project, and provide 
key information on the rate of technology adoption over a large s w e y  area. 

n p  frame. The most recent population census from 1987 contains data on villages 
and population for each of the regional centers. A survey will be administered to a randomly selected group 
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of 200-400 households in a cluster of villages within a region. 

ii. Survey ~ e s i e n .  Two different options can be considered for selecting villages: (1) 
random selection of approximately 20-40 villages depending on population density in the region; or (2) 
stratify and pre-select villages according to factors known to influence rate of adoption: 

a. Proximity to the station andlor on-farm research (villages nearer to or further from research sites) 
to assess the impacts of on-farm trials and extension services in technology diffusion. 

b. Proximity to roads and markets (i.e. villages nearer to further from principal or secondary roads 
andlor markets) to evaluate the impact of marketing costs on the rate of technology adoption. 

iii. -. A one-round questionnaire would be administered to a random sample 
of 10 or so households within each village. The farming systems group will meet with technical scientists 
and extension agents to clearly define a list of :ethnologies that have been promoted through on-farm 
research and through agricultural extension. This technologies will be included in a questionnaire, and 
questions included on: 

w Whether or not the technology (or modified version) has been adopted by the farmer. 

If the technology has heen adopted, how many years has the farmer been using it, on what types 
of land is it being used, on how much area (hectares or percent) is it being used, and about what 
level of yield increase is being experienced relative to previously used technology. 

If the technology has not been adopted, key questions will need to be asked on whether the farmer 
is aware of the technology, and if so why it is not being adopted. 

iv. m. Some of these surveys can be undertaken January-March when other activities on 
the research station are at a lull.  This study is ictended to be carried out rapidly, using a combination of 
rapid appraisal techniques and short and focused surveys. However, due to human limited resources, it will 
probably not be possible to carry out surveys in every region in all years of the project. Surveys may thus 
need to be staggered every other year, for example: Sotuba and Mopti in 1992, 1994 and 1996; and Cinzana 
and Sikasso in 1993, 1995 and 1997.111. Management. 

Ultimately, the indicators from this stage of evaluation will include: 

% farmerslusers adopting technology 
estimated acreage under new technology 
estimated level of improvement over replaced technology 

As stated earlier, the list of indicators presented above represent only a sample of suggested indicators to 
he tine-tuned and streamlined as the process is iterated over time. 

3. Implementation of the Research Monitoring System 

The ahove system of monitoring assumes a centralized database management system in t h ~  sense that all 
information originating from stations will be'processed at the IER national level. As such, M&E data forms 
will be sent to all researchers at the time research budgets and workplans are requested. In the first and 
second year of project implementation, only those researchers participating in SPARC funded research will 
be required to complete the M&E accompanying forms. 
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The M&E data collection forms will be an extension of the budget and workplan form in the sense that the 
base unit of information retrieval will be the research operation, i.e. sub-prograrn=sorghum breeding, 
operation=uniform regional variety tests for which there is a sin& major objective thus linking the system 
to the research process as outlined in figure 1. These forms will be sent to the IER Bamako unit responsible 
for M&E and will be entered into a well selected database program. Analyses will be generated foieach 
level of research management. Other reports and analyses of data can be generated to provide a more 
comparative analysis of the information by program, department, etc. which will be most useful in 
determining budget allocation priorities. The Regional and National Technical Commissions will also desire 
special analyses and reports fiom the system. The more powerful decision-making capabilities of the system 
will be revealed over time. 

The proposed M&E system will require the following resources in the initial phases of implementation: 

w High powered 3861486 computer with relevant and equal peripheral equipment 
b State of the art database management and graphics software 

Laser printers 
w Two full time data entry person 

Funds should be made available for a short term training session to be conducted at each regional center for 
implicated researchers in year 1 and 2. These training sessions should be conducted in concert with those 
proposed in the budgeting and research planning workshops to be conducted. 

C. Research Evaluation 

Integral to the research process is an effective means of evaluating the performance of the research program 
per se. Similar to the planning process, IER is currently embarking on the development of an interim system 
which departs from the former "Commission Techniquew. This "first step" will be important to underpin 
further evaluation processes as the research progresses. 

Evaluation of the research can take place through three processes: 

'. 1. Analysis of monitoring indicator variables over time 

Some of the analyses for which the system is capable of generating are as follows: 

Cost and Activity by Operation 
Cost by Operation 
Activity by area 

Researcher 
Researcher 
Researcher 

Cost .and Activity by Theme Researcher 
Program leader 

Cost and Activity by sub-program Program leader 
Director of  Center 
Chief of Department 
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Cost and Activity by program Program leader 
Director of Center 
Chief of Department 

I 

2. Technical Committee evaluation at key phases of the research process 

Annual Evaluation: Encouragement of interdisciplinary team approaches to research is an 
excellent means to critically evaluate research results internally. Team members might form 
evaluation procedures to ensure that all "team" documents, proposals, and research are as 
rigorously reviewed as possible before they are submittal for "higher" review. 

b Bi- or Tri-Annual Evaluation: Formation of an external evaluation committees which include - 
representatives outside IER. These committees might, be formed and implemented at the 
regional level to increase the le!evancy of research activities to the region. At a national level, 
representatives of extension, industry, farmers, IARCs, CRSPs, CIRAD, a ~ d  NGOs are likely 
candidates for inclusion. Caut;on should be exercised to limit the size of the committees. 

3. End user evaluation of research product through on-farm testing phases and adoption studies 

These evaluations were descr~bed in detail in the above monitoring section. Reports from the various 
evaluation teams would be mad? available to the internal and external evaluation committees. 
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ANNEX F-2 

INS'ITmTTIONAL ANALYSIS 

This analysis deals with five principal institutional issues related to the design and implementation of the 
SPARC project. These issues are: (1) the organizations and agencies involved in the project and their 
role and capacity in carryingat project activities; (2) the institutional context in which these 
organizations and agencies will interact concerning SPARC activities; (3) the institutional capabilities for 
undertaking the planning, management and research activities supported by the project; (4) the local, 
regional, national and international types of research and policy coordination and ,linkages relevant to 
successful project implementation; and, (5) the sustainability of project-related institutions beyond the life 
of the project. 

The presentation of these issues is organized in three parts. Part I provides a description of the proposed, 
a id soon-to-be-approved reorganization of the Rural Eco,romy Institute and its implications for the 
implementation of the SPARC Project. Part I1 presents a preliminary review of several issues concerning 
various options for IER as an "independent" national agricultural research agency. Pan 111 offers an 
overview of other major institutions and programs that are part of the Malian national agricultural 
research system (NARS). Project-supported opportunities for collaborative relationships with IER are 
discussed. 

A. 'Ibe Rural Economy Institute - Organization (Figure F-2(1)) 

Since 1987, the Rural Economy Institute, with assistance from the International Service for National 
Agricultural Research (ISNAR), has been assessing how to improve its organizational capacity to achieve 
the objectives of the Institute's long-term strategic research plan. Related to this long-term planning 
process, the government, in October 1990 (Ddcret 90-432lP-RM, 31 October 1990) approved the merger 
of the National Institute for Animal Science, Forestry and Water Resources Research (INRZFH) with the 
Rural   con om^ Institute. This included official endorsement of a new organizational structure for the 
expanded IER. 

Three ministerial ?rret& which define this new structure are under legal review by the Prime Minister's 
Office. These texts are expected to be approved, prior to project authorization, without significant 
changes. As a result, the following discussion, which derives largely from these proposed ~r r&Q.  is 
based on the assumption that these texts define the organization of the IER and can be used as the basis 
for identifying some of the most important institutional issues related to the successful implementation of 
the SPARC Project. 

I 

This part reviews the three principal organizational components related to IER research policy, planning, 
management and implementation: the National Committee for Agronomic Research (CNRA); the 
research and planning departments and management office; and, the new system of regional centers, 
stations, sub-stations and laboratories. 

1. National Committee for Agronomic Research (C.N.R.A.) 

The National Center for Scientific and Technical Research (CNRST) formally defines national scientific 
policy and holds scientific authority over all national research institutes. Within this 
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framework, the National Committee for Agronomic llesearch (Cornit6 National de la Recherche 
Agronomique) formulates national agricultural research policy and strategy. The Committee's 
responsibilities include review and approval o f  research program priorities and budgets, plans to extend 
research results and the establishment of institutional relations with national and international research 
agencies and with policy-makers. Under the direction of the IER Director General, the Permanent 
Secretary of the IER has responsibility to implement the decisions of the large, 20-plus member CNRA', 
which meets only once every three years. 

The Committee's responsibility for the promotion and enhancement of IER's institutional relations with 
national agricultural development agencies and policy-makers presents an officially-endorsed rationale 
and urique opportunity for IER to seek out and establish closer links with development policy-makers, 
especially at the national level. The establishment andlor consolidation of such policy relationships might 
be the foundation of a national structure of damand and support for public agricultural research. 

The Committee's obligation to monitor the Institute's research program is performed by two specialized 
technical commissions (Commission Technique Spdcialisde "Resources" and "Scientifiques") which also 
only meet triennially. These commissions are assigned, respectively, to assess the adequacy of the 
Institute's human, financial and physical resources and to evaluate the implementation of the Institute's 
research program. The contribution of the Research Management Specialist, who will be assigned to the 
office of the Permanent Secretary under the project, to the design and use of a research monitoring and 
evaluation system, and a project-supported agreement with ISNAR to help IER implement a management 
information systems program should contribute directly to the work of these committees. 

A National Program Committee, composed of senior national researchers and international researchers, 
meets annually to review the progress of all agricultural research programs and to define the Institute's 
annual plan of work and budget. 

In addition, annual meetings of R.egional Technical Committees (CTR) are intended to advise researchers 
on local research issues and needs and link agricultural research and rural development activities at the 
regional level. The committees will annually review the progess of tb~e Institute's research programs in 
each region and will make recommendations concerning the Institute's annual (regionalized) research 
program2. 

These Regional Technical Committees should be a useful policy and planning mechanism for helping to 
implement the government's regionalized agricultural research policy. These committees should be able 
to play an importat role in identifying regional research priorities and in assuring the responsiveness to 
IER programs to regionallydefined needs and interests. In particular, the committees should be an 
effective means for helping to reinforce agricultural research and extension (development) links. As such, 
these committees may become a relatively unique Mdian contribution to the process of linking 

?he CNRA includucne representative from the following:T;~e Pmidency,The P6me Minister's Ollicc, the National Akmbly, 
' 

the Chamber of Commerce and Industry, the Directorol the National Center for Scientific and Technical Research, the Director 
of the Run l  Polylechnic Institute-Kalibougou, the Director of the Institute for Training and Applied Rucclrch, the Director of 
the National Bank for Agricultural Development and the Ordcr of Veterinarians. me Chamber of Agriculture has hvo seats 
on the Commission. Representatives a& dm invited from: u c h  miniatry concerned by run1 development, each donor agency 
involved in ap'cultunl ruurch, th'e Directors of the National Extension Services and Agencies and the regional and 
international research r p n c i u  and institutes in Mdi. I n  addition, the IER Deputy Director and the Huds  of the Ruearch 
Deprtmenfs sit on the Commission, dong with rnpne nominated for their rpccific expertise by the President of the 
Commission. 

In  thore regions with a Regional Agronomic Rerurch Center, the membenhip of a c h  Regional Technical Committee includes 
8 Rcpnrcntalive of the Governor's Ollice (President), r reprucntativc ot  the IER Director (Vice-Pruidcnt), the Director or 
the Rtgional Agronomic 'Ruearch Center (Secretary), the Regional Development Committee, the Regional Chamber of 
A + d t u n  and the heads of Ihe Ruearch Pmgmms. 
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agricultural research priorities and programs with local development needs and interests. 

The involvement of both thc Program Committee and the Regional Technical committees in research 
programming reflects the government's concern with balasicing research program responsiveness to both 
regional and national agricultural research and development priorities. As a result, senior IER 
administrators will need to manage an on-going process which seeks to assure the responsiveness of 
research to regional needs within the context of nationallydefined scientific research programs. Regular 
seminars or short workshops which review the Institute's experiences may be a useful contribution to the 
planning process. 

I'hese regional committees might also offer an excellent forum for defining the research roles and 
relationships of IER departments, including the Farming Systems Department, and other regional . . 
agencies, (e.g. NGOs), in the research process from on-station trials through on-farm testing and 
extension. The experiences of these committees might also help to identify some research planning and 
management recommendations that couid be of use to other 
national institutes in the Sahel. 

With support from the SPARC Project, IER management may also wish to examine the creation of a 
senior, international scientific advisory panel for its contribution to sound research programming. If well- 
planned and organized, perhaps through the Permanent Secretary, an annual meetings of such a panel can 
help to improve the overall quality of the Institute's program. 

2. Research a d  Planning Departments 

The Rural Economy Institute includes five departments with heads (Chefs) who report directly to the 
Director General. 

Four of the Departments, Agronomic Research (DRA), Animal Science @PZ), Forestry and Water 
Research (DRFH) and Production Systems Research (DRSP)' share responsibility, in their respective 
scientific and technical domains, to: supervise the implementation of experiments and research; support 
the analysis and diffusion of research results; coordinate the activities in Mali of all regional and 
international agencies; and, protect the country's national scientific patrimony. 

In addition, the DRA has specific responsibility :o: supervise all scientific research on agricultural 
equipment; and, to regulate, monitor and certify all seed production in Mali. The DRZ'manages research 
on cattle breeding, herd management and agropastoralism, and animal feed and nutrition. It also provides 
technical follow-up for all research in veterinary mediche and monitors the use of artificial insemination 
and animal feeds. The DRFH is responsible for all forc!ry, wildlife and environmental research. 
Finally, the DRSP has the mandate to develop methods for technology transfer, in addition to managing 
all production systems research programs. 

q 

A fifth Department, Planning and Rural Economy @PER)', combines the former Departments of 
Planning and Evaluation and Technical Studies. Its research mandate is limited to sector and sub-sector 
studies of the rural economy. Its primzry assignments involve feasibility and evaluation studies of 
agricultural development projects and programs, monitoring the implementation of development projects 

- and reporting on the execution of the country's rural development and food strategy plans. 

DRA: DCpartement de la Recherche Agmnomique; DRZ: D(prrtement de Ir Recherche Zootechnique; D m ( :  DCprrtemenl 
de la Recherche Fonrtik et Hydrobiologique; DRSP: D(prrtement de la Recherche rur la Sylthner de Production. 

' D4partemcnt de la Planiliation el de I'Econornie Rurale. 
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Several research laboratories are attached directly to the research departments. The DRA manages three 
laboratories: the Sotuba Soils Laboratory, a Seed Laboratory (primarily for seed certification and 
regulation) and the Food Technology Laboratory. The Animal Science Department is responsible for the 
Animal Nutrition Laboratory and the DRFH will direct the Somba Desertification Research Laboratory 
and the Mopti Water Research 'Laboratory. 

The terms of reference for the Institute's departments raise importani issues related to the Institute's 
overall mission. First, the Departments could be a means for assuring services, such as the scientific or 
professional development of department researchers. These staff are among the Institute's most important 
resources, and responsibility to assure their career 'development could be a dear and useful responsibility 
of the Research Dep.atments5. 

Second, project feasibility and evaluation studies undertaken by IER economists and sociologists 
currently represent an important source of income for the Institute (see Table 1.2). In the absence of 
financial support for other types of socio-economic research, such studies also provide IER economists .' 

v 
and sociologists regular opportunities to practice their professional skills. The employment of some of the 
Institute's most senior social scientists in service and consultancy studies, however, can seriously 
compromise the contribution of these scientists to important development research activities. The short- 
term financial gains from planning and evaluation studies need to be weighed against the longer-term 
consequences of sacrificing the role of senior social scientists in agricultural research programs. 

Third, the Agronomic and Animal Science Departments are responsible for sevcral, purely regulatory 
activities. The time, personnel and financial resources allocated to these non-research functions raises the - 
risk of detracting from support for research programs. 

Moreover, at a time when tough deisions concerning the number and allocation of scientific research 
personnel will be made, the appropriateness of, and consequences for continuing these non-research and 
basic service activities within the Institute raises fundamental questions that could affeci the sustainability 
and success of the IER and publically-supported agricultural research in Mali. LYighly-trained and 
experienced research scientists might be more effectively deployed in research instead of regulation. It 
may be more appropriate to identify a separate office for these study and regulatory activities elsewhere 
in the Ministry of Agriculture, Livestock 2nd Environment. 

In addition to the departments, the IER headquarters includes a General Services Bureau. The Financial 
Office within this Bureau is responsible for the Institute's financial, equipment and personnel 
management. The Financial Management Specialist under the SPARC Project will be assigned to this 
office. A Documentation, Training and Information Office manages the Institute's documentation and 
publication activities, including the organization and monitoring of all IER personnel training. A 
Statistics and Computer Service provides biometric and computer services to the Institute's research 
departments and serves as an agricultural statistics reporting service within the Ministry of Agriculture, : 

Livestock and En~ironment.~ 

These General Services Bureau responsibilities also raise serious questions concerning the Institute's ; 
mission. Fixt, there is some measure of complementarity between agricultural research and agricultural 
statistics reporting. Nevertheless, the costs of trying to maintain a statistics reporting service might 
compromise the Institute's efforts to establish a solid, credible and sustainable research program. As 

The utablishmcnt of a r e p n t c  officc for all pemnncl tnining within Ihc Gencral Services Bureau has bccn proposed (we 
bclw).  

The information and documcntotion activities were previously administered by thc Documentation and Inlormation Division 
(DDI). The former Planning and Evaluation Division (DPE) had responsibility for rgricultunl statistin. 
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noted above, such a non-research function might be more suitably located elsewhere in the Ministry. 
Second, the creation of a personnel training section within the General Services Office must be bdmced 
by a means that assures the expression of professional scientific concerns with career development of 
research scientists. The proposed unit within the GSB office is the appropriate organizational unit for 
personnel management (salary, benefits, leave, etc.). Experiences in other Francophone West A f r i c ~  
countries suggest that such an administrative office alone is ineffective and inefficient in assuring the 
links between training for scientific research personnel, research program planning and implementation 
and the career development needs of research scientists and technicians. Such training must be designed 
and planned primarily by those responsible for the Institute's scientific program management. 

3. Research Management: Programs, Ceaters aod Stations 

Research programs are a centerpiece of the IEK's research management system. Each program is 
managed by a coordinator who will be located at that Regional Center from which it is most reasonable 
to carry-out a program's major research activities. There are two coordinators for food and oil seeds 
research, and one each for cash and horticultural crop research. Three program coordinators manage 
research on ruminants, non-ruminants and forage crops. Similarly, there are three program coordinators 
for land management, forestry and fisheries research. Each multidisciplinary rural production systems 
team is managed by a coordinator. Finally, two coordinators are responsible, respectively for studies and 
planning and for review and evaluation'. 

Regional Centers are the second major ~mlerpiece of the IER's reorganized mearch management 
systeme. In 1988 a joint ISNAR-IER review mission recommended that regional centers be established as 
the principal mechanisms to regionalize IER research programs in each of the country's major agro- 
ecological regions'. As proposed, these centers would represent IER in each region and would bring 
together a critical mass of research scientists, or "Center Team," to address priority national and regional 
research questions. This "team" would be composed of specified commodity, animal and natural 
resources research prograrr, scientists; a multidisciplinary rural production systems team would also work 
out of each center in order to better understand specific regional agricultural problems and carry-out on- 
farm testing. Through the work of such a "team," IER also would be able to establish more effective and 
permanent relations with regional development programs, improve the implementation and lower the cost 
of its research activities. 

Building upon this recommendation, the IER plans to establish six Regional Agronomic Research Centers 

'The programs include: Cultures Vivriiireset Ol~agineuses(mil le t ,  maize, sorghum, all rice, 
fonio, peanuts, cowpeas, soya, wheat, sesame and Bambara groundnuts); Cultures Industrielles 
(cotton, dah, sugar cane, tea and tobacco); Cultures Horticoles (fruits, vegetables and root 
crops); Ruminants (cattle, sheep and goats, camelins); Non-Ruminants (poultry,.swine, donkeys, 
horses); Ressources F o w a g d r e s  (pastures and forage crops); Gestion des Ressources Terrestres 
(land resource inventory and ecological survey; desertification; wildlife and apiculture; 
agroforestry); Roductionr ForestiCer (forestry management; need production; forestry 
technology); Productions Halieutiques (improvement of fisheries ecosystems); Etudes e t  de la 
Plcmification (coordination of planning for the rural sector; monitoring financial support and 
implementation of projects and programs; information concerning the implementation of rural 
development plans; feasibility studies for research and agricultural development studies); and  
Suivi-Evaluation (rural economy sector and sub-sector studies; development of monitoring 
methods for rural development projects and programs and  for socio-economic research). 

ISNAR (1990). finalvsc du S v s t h e  Notional de Recherche Aemnomiouc du Mali. Rapport au Ministhe de I'Agritullurc, 
Mpublique du Mali. January. ISNAR R46f. T h e  Hague: ISNAR This report is b a u d  on a joint ISNAR-IER review mission 
undertaken in February-March 1988. 
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(Centres Rdgionaux de Recherches Agronomiques, CRRA) in Kayes, Sotuba, Sikasso, Niono, Mopti and 
Gao. The Director of each Center will coordinate, lead, and in relationship with the appropriate research 
departments and the General Services Office, supervise all research activities and manage the resources 
for the research programs in the area covered by the Center. 

The headquarters location of each program would be assigned according to an asessment of which 
station offered the best site for the optimal concentration of program activities and resources. Depending 
upon the importance of a particular commodity in a region, research program coordinators will assign 
multidisciplinary sub-program teams to a center. The specific project activities of these teams will be 
undertaken through the network of the Center's stations and sub-stations. Research will also be done 
directly with farmers and rural development agencies. Program activities based at other stations would 
collaborate with the headquarters station program, depending upon their importance in the national 
research program strategy. 

4. SPARC Implementation: Research Organization ~DCI Management Issues 

In its attempt to deal with the common dilemma in research organization and management between 
geographic decentralization or regionalization and program-based research planning and implementation, 
the proposed system, as presented in the jirr&&, clearly gives the regional centers the dominant role. 
The Center Director is bureaucratically superior to both Program and Department Heads (CheQ9. This 
means that IER senior management will need to assure that Program and Center interests are balanced. 

The Center-based system for research organization and management clearly expresses the Institute's 
concern to regionalize its research activities. IER senior managers will need, however, to take steps to 
clarify and specify the separate and complementary responsibilities for research program management 
and financial and aaministrative management. Otherwise, the general nature of the administrative 
responsibilities accorded to Center Directors for program implementation may conflict with the Institute's 
efforts to implement a national, long-term research strategy. 

Based on experience with similar research structures elsewhere in sub-Saharan Africa, IER managers 
should consider at least the following issues as they begin to clarify the shared responsibilities for 
research management between researchers, program coordinators, department heads, cenier directors and 
station managers. 

First, research program priorities must drive the allocation of Center technical, and administrative 
services. In other words, ways need to be defined to protect the execution of research programs from 
non-program related administrative decisisns that could delay or cancel research activities in order to 
meet administrative or financial requirements judged more important. 

This type of "protection" for research programs is critical to the successful implementation ?f a program 
evaluation and monitoring system that permits the IER to track its progress toward achievement of its 
long-term strategic plan. 

Finally, a personnel evaluation system needs to be defined that permits a review and evaluation of a 
scientist's performance independent of the individual's administrative relationship with a Center Director. 
An effective personnel evaluation system An administrative decision, taken without regard to its 

O A Center Dircctor'r rrsponsibilities are like those of a 'chef de ~ N i c e  ccnlnl'while those of the Department Head rucmble 
the definition of a 'chef de division.'See Dterct No. 204IPG-RM, D4liminant lu modalit& de gation et de contrdle der 
structures d u  r e ~ e c s  publics. I1 may usetul to clarify, however, if the method of appointment muld be used to m m d e  the 
8uthoritiea identified in the job description. Department Herds 8 f ~  appointed b y m  from the ministry,vhile Center Directors 
arc appointed by &j,&g from the ministry. 
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implications for the integrity of a research program, and which prevents a scientist from carrying-out a 
welldefined research activity, can compromise the basis of evaluation, and thereby the career, of the 
research scientist. 

In sum, without clear and specific terms of reference that consider both scientific and administrative 
responsibilities in research management, administrative requirements can too easily take priority over 
scientific concerns. 

The establishment of a new system of centers and stations also raises questions concerning financial 
sustainability. New management and administrative staff will need to be hired. As a result, it appears 
useful to begin an examination of how the Institute will bear the additional personnel, logistic and 
maintenance costs associated with the creation of regionalized Center system of research organization. 
The recommendation in a draft World Bank evaluation mission report to reduce the number of stations 
by disconticuing those identified as "departmental stations" appears to be a step in the right direction. 

Support under the SPARC project for selected commodity research activities at some of the newly 
regionalized stations should also be a basis for addressing, in collaboration with the proposed World 
Bank project, some of the infrastructure needs at various stations. 

The development of a two-track system of financial management which conceptually separates research 
program budgeting requirements from site (Center, Station and Sub-station) administrative and 
operations will contribute to clarifying the scientific and administrative relationships in research program 
management and implementation. The new financial management system should be one way to assure the 
integrity of national research programs while assuring the gains from a decentralized organuational 
structure. 

In other words the new administrative and financial system will be dealing with many of the following 
issues: who is accountable and at what organizational levels for the results of a research activity? What 
are the separate and related responsibilities between a researcher and a station manager? Where are, and 
what are the points of interdependence between research program implementation and station 
management? How are conflicts resolved within the system? Within a program and between researchers 
and station managers? 
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p r e p a r e  a r i s k / b e n e i i t  a n a l y s i s  (as per S e c t i o n  216 .3  ( b ) ( l ) ( i )  
o f  Reg1 6 j . The I$ i s s ion  E n v i r o n r e r ~ t a l  O f f  i c t x  and/cr  p r o  j E(: t ' 

p e r s o n n e l  can be gu ided  i n  t h i s  p r o c e s s  by t h e  I t eq io11~1  
E n v i r o n n e n t a l  O f f i c e r .  Tlr?ls, t h e  u s e  of p a s t i c i d e s  c ~ u a l i f i e ! ;  for 
a n  e x c l u s i o n  under  t h e  A. I. D. p e s t i c i d e  p r o c e d ~ r e s  (:;action 216.3 .'.. 
(b) ( 2 )  (iii) . 
3 e c c Z ~ e n d a t i o n :  Based on t h e  above d i s c u s s i o n ,  a oategorichl, 
e:.:clcsicn is recomnendecl, v i t h  t h e  p r o v i s i o n  t h a t  if t h e  prc8joct 
o b j e c t i v e  c h a n ~ e s ,  o r  i f  p r o j e c t  p e r s o n n e l  d e c i d e  t o  extend pest 
c c n t r o l  t e c h n o l o g i e s  t o  a r e a s  o u t s i d e  t h e  rcsecrch/tleld 
s t z t i o n s ,  t h i s  IEE will bu r e v i s e d  t o  i n c l u d e  a rlol:/benc:it 
. ?va lua t ion  a s  discussed above. . 

b4-' /' Approved : --.-,--- 
Disapprcved : 



SRA de Niono 

I1 SRA de Cinrena  

SRZ d o  Niono 

SRF do NPibougou  

SSRA d e  Xogoni 

Bmamandou ou  1- 
ERRA de M o ~ t i  

SRA d e  Moptl 

SSRA d e  Poporo- 

SRA do D i d  

11 SRRA d. Bagoundii  

Varietal improvoment, agronomy and cultural practices, and crop protoation 
rosearch for: h igatod rice, mugar cane, millet, wrghum, and h i t  and vegetable 
crope. 

Varietal improvement, agronomy-and cultural practicaa, and cro protoclion for: 
millet, fonio, sorghum, cowpoae, dambara groundnub (~oandzou7, poanutn, 
m a m e ,  mya, root crop,  forage crope, agrdoreotry and deoartilication. 

Breeding for aattle, goab  and rheop; pashuo management; forage crope. 

Forestry aanagement, agroforeetry, and formtry reed in i r r iga td  areae. 

Triala ior irrigated rice, millet, eorghurn, maize, cotton, dah, cowpeas and iorago 
mope. 

Trialn for millet, dab, cowpean ~orqbum and peanub. 

Varietal im rwement, agronomy and cultural practicee, and cro prdtection for: 
floating. andl deep irrigated rice, mrgbum, cowpan and vegetabc c rop .  

Sheep and goat breeding; re-eetabliohrnent of herba eo dhgradh (bourgouti8ree); 
pantwe management; forage c rop ;  forentry 4; wgdlife and ddrortification. 

Trials lor millet, cowpean, Bambara groundnut (Voandzou), eorghum, peanutn and 

Varietal improvement, agronomy and cultural practicee, and crop protection for: 
wheat, irrigated rice, flood recornion norghum, cowpean and vegetable crope. 

Trials lor llood rocennion eorghum, rice and vegetable c r o p ,  plua improvement, 
xronomy,  cultural practice0 an p r o t e o t l o n l  
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CRDS 
CIBA-GEIGY 
Nclherlandr 

EDF 

IMPHOS 
World Bank 

France-Cooperation 
(FAC) 

SAFGRAD 
MRES 
FIRMES 
IRDC 

Burs1 Production Svstcmg 

Netherlands 
lDRC 
USAID 
FA0 

Technical Studics 

CANADA 
CTFT 
ACCORD 
CAPF 
CIBA-GEIGY 
UNDP 
EDIT 
ZMDT 
=IDA 

ICRISAT/Mali 
IEWTROPSOILS 
Cinzana Shdon 
Pcanut CRSP 
SorghurnlCrop Protection 
Network-Sor$hum-AFR-OCC 
Multilocrl T ~ l s  
lNTSORMlL 
Vegetable Crops 

Rice - Kogoni 
Soils hborato 
Bas-Fond, - C& 
AhL-H ydrique 
Agdgat~on - Soils 
C e ~ l r  Technology 
STID2-SRCFJ 
IMPHOS 
Food CropslCMDT 
Phos hate Program 
( w ~ A ~ B ) - ~ o p l i  Reg. Dev. 
Mali-Sud, Cotton 
lnigatd Rice 
SoilMu'atcrlPlant 
Maize - Network 
Rice - Network 
:with UNDP) Seed MultiIDiff 
Uaizc - Network 
itriga - MRES 
%sticidc Trials 
ER - IFDC 

:SRIE 
iechnology Trnnsfcr 

Xoro Land Management 
:irewood Study 
~ g r o  Studies 
ocio-Economic Studies 
k a n a  
aguibine System 
!DJT - Touba 
hliSud 111 
' i l l r~e  Developrncnt Funds 

B. Statutory 'Mep~Ien.ee' for the Rural Ecommy Institute: Options and Considerations 

This part identifies some of the relevant features of the IER as a service within the Ministry of 
Agriculture, Livestock and Environment and briefly reviews some issues to be considered in evaluating - the Institute's options as some type of irdependent government agency. 
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Government regulations in Mali require that all revenues earned by governmental agencies revert to the 
national treasury. For several years, these regulations have frustrated plans by IER managers to use the 
proceeds from revenue-generating research activities to help cover some of the Institute's operating costs. 
As a result, several IER reseakchers and managers feel that a change in the Institute's status to that of 
some type of independent governmental agency might be a more stable and reliable basis for mobilizing 
resources in support of research activities. 

Recently renewed interest in the IER from the Special Programme for Afiican Agricultural Research 
(SPAAR) has been a aource of external encouragement for a review of the Institute's options as an 
independent government agency. The World Bank SPAAR selected the I13R as the West African pilot 
country for its Initiative for the Sahel Program, "Revitalizing Agricultural Research in the Sahel, A 
Proposed Framework for Action." 

Yn addition to encouraging more and sustainable external funding for African agricultural research, this 
Initiative seeks to: 

I Establish Consolidated Funding Mechanisms (CFMs) through which all funding for research will be 
reviewed, coordinated and perhaps channeled; 

I Improve national agricultural research by creating regional collaboration in which each national 
system specializes in its area of comparative advantage; and 

I Improve the institutional capabilities of individual national systems based on principles of research 
accountability and relevance. 

According to the World Bank, the proposed initiative to support improved research programming and 
implementation can a d y  become operational in independent research institutions which are not tied to 
public accounting and management procedures of a government service. 

In addition to revising its organizational structure, as discussed in Part I of this analysis, the IER is 
prepared to adopt some type of statute that would give it more operating and financial autonomy. Several 
options were discussed during a recent World Bank Agricultural Research Project Preparation Mission. 
A special consulrant mission to review the juridical options available to the IER could be arranged as part 
of the World Bank's Pre-Project Financing. 

The adoption of a new statute could affect the ability of the SPARC Project to strengthen the capacity of 
IER to develop and disseminate sustainable, productive and income-generating technologies for small 
farmers. A shift to a new statute might, for example, generate significant personnel shifts andlor very 
severe budgetary restrictions. Thus, it is useful to briefly identify some of the key issues which should be 
tracked during project implementation in order to assure that proposed, and perhaps preferrF, 
institutional changes do not compromise the achievement of project objectives. 

1. IER Status 

The Rural Economy Institute is one type of Malian public service. As defined by Ordonnance No. 79- 
91CMLN of 19 January 1979, the IER is i3 service attached directly to the Cabinet of t l~e  Ministry of 
Agriculture''. In contrast to a central service with a fixed organizational structure that is common to all 
central services of the government, the "attached" status gives the Institute the ability to define and adapt 
its organizational structure in order to carry out irs special national mandate for agricultural research. 

lo Ordonnrncc No. 79-9/CMLN podant principer fondrmcntrux dc b crbtion, de I'organirrtion, de Ir wtion and du cunlrble 
d u  ulvicu publics, 19 Janvier 1979. 
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This is the basis upon which it was relatively easy for the IER to adopt a new organization chart in 1990. 

As a public service, the IER must conform to all civil service regulations md  governmental financial 
management procedures. As an "attachedn service, however, the IER can establish a parallel and 
independent budgeting system'': This stipulation allows for the use of cash advance and revolving fund 
mechanisms. This type of mechanism may be very useful in setting-up a prototype IER financial 
management system under the SPARC Project (see the Financial Management Analysis). 

2. IER Options 

The World Bank encourages the IER to seek some type of independent status within the government. The 
government's public service order (Ordr~nnance No. 79-9ICMLN) identifies the available options under 
the public service category of "organismes perso~alis&." Public services within ihis category are 
administratively responsible to, but finiuicially autonomous from, a Ministry. Three types of public 
establisl~ments (dtablissements publics) are defined: administrative (EPA), industrial and commercial 
(EPIC), and professional (EPP)". 

As part of its pre-project financing prior to project appraisal, the World Bank may finance a study of 
these options, and perhaps others, with attention to their implications for research management. Based on 
experiences in other Francophone countries, such a study must be extremely thorough and carefully 
undertaken. A review and constructive consideration of possible options demands the widest possible 
discussion within the Institute and with its principal partners. 

If the decision is made for the IER Po become a type of "organisme personnalisb," considerable time will 
be required for this decision to become legal. First, all such public services must be created by a 
separate law. Second, the organizational chart and internal operations must be approved by decret 
(decret) from the Council of Ministers. (This will also reduce the ease with which the Institute can 
modify its organization chart.) 

As a type of public establishment, the Institute would be able to set its own staff recruitment criteria". 
In contrast to the current civil service procedures, the ability to recruit will give the Institute an 
important means to assure the professional qualifications of its personnel. Experience in other 
Francophone countries, however, suggests that the stipulated 6-month "trial period" for newly recruited 
researchers should be extended to one year. This would permit new researchers to carry-out (barely) a 
full year of research and reduce the paperwork, time and disrupted salary payments associated with the 
request for a one-time, six-month extension. (It should be noted that such an extended trial period also 

'' Decnt No. 2041PG-RM, D4liminanl les modalill de gestion ct de mntrblc d u  structures der services publics, Sect. 3, Article . 
11: 'Ler services nttach& pcwenl (Ire dot&, en niron d a  cxigencu el de la specificit6 dc leur mission: d'un regime dc: . 
fonctionncment comportant, Klon Ie cas, unc w e  d'avance, un mmpte d'alfectation spdciale ou un budget rnnexc.' 

'' EPA: 'don1 la mission et lu modalitb de p.stion ront voisinu de cellu d'un Service public rdministntif non pcmnnalidde 
I'Etrt.' EPIC: 'don1 la mission marquk par une rctivil4 de production ou dl&hmge, la mode de awlion et l u  r rppr t s  r h c  
l a  tien ront rnrlogues A crux d a  Entrcpn'ra privCcr mmpnblu. '  EPP: 'chnrgb de I'orprniution r t  de Ir npr(rcnlrt1on 
d'unc proleuion ou d'un poupe dc profeuion.' 

Some of the relevant lexcs include: Loi No. 91-OSl/AN-RM-Porcrnt slrtut g4n6nl d a  Etrblissemcnts Publics b CIncthre Industriel 
ct Commedal, 26 F M e r  1991; Ordonnance No. 91414/P-CISP Fiurnt l a  principcs fondamentrux de I'organintion et de 
fonctionncment d a  Eublirrements Publics L Caracttm Indwtriel ct Commcrcirl et d a  SociCt6r d'Etrt, 28 Mri 1991; lo i  No. 90- 
llO/AN-RM Portant principes fondamcntaux de la crbtion, de I'org8nirrtion el du fonctionncment der Etrblisscments Publics A 
CInclCre Administntif, 18 Octobre 1990. 

Sce hi No. ES-89IAN-RM Abrogernt et rrmplqant la Loi NO. 81-IOIAN-RM du 3 Man 1981 portant Strfut du Perronnel 
d u  Saci4tds el Entnprisu dlEtat el du Pemnnel Malien dm Soci4tdc d 'bnomic  Mixte, 1 Novcmbn 1W9. 
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keeps a new recruit on a lower salary scale for ii longer period of time.) 

If the Institute elects an EPIC statute, this apparently will have two very significant implications for IER. 
First, -s an independent and commercial-type agency, the IER, without any government budget support, 
would have to cover the salaries of all employees. Second, in order to work for the IER all employe& 
would be on contract (cmventionnaires) to the Institute. Other cases in Mali suggest that similar changes 
have led to a considerable loss of sometimes the best staff. Many staff are more interested in steady, 
albeit low, rather than high but very uncertain salaries". 

The pay scales within a public establishment are fixed by decret by the Council of Ministers. The 
Institute would be able, however, to define its own promotion and advancement system. This would give 
the IER the required flexibility to establish a system of professional advancement based upon scientific 
accomplishment. It will still be necessary, however, for Institute researchers, and their colleagues 
holding comparable positions in Malian institutions of higher education, to seek ~pproval of a "Statut de 
Chercheur." As the 1990 lSNAR analysis of the Malian agricultural research system noted, researchers 
are not covered by a special statute. They are classified as civil servants for whom evaluation and 
advancement follows tha: of others in their Ministry. 

A 1986 decret (DBxet No. 68lPG-RM) authorizes a system of salary bonuses and confers the status of 
researcher to those in the civil service category A with a doctoral degree or its equivalent. As the lSNAR 
report notes, however, the regulation does not deai with recruitment, evaluation or care.er development 
criteria, nor its zpplicability to those in higher education. 

In sum, it will take more than moving toward a public establishment in order to assure and sustain the 
scientific capacity of the Institute. 

The issue of the financial sustainability of agricultural research in Mali, and of the IER, is a central to 
the review of IER's status as an "independent" government agency. In addition to the support expected 
from the World Bank to review some of the statutory options for the IER, the SPARC project in 
particular might be able to help IER managers examine various options to achieve a greater measure of 
financial sustainability. 

Project funds could be used to help IER examine how other national research institutes in Francophone 
West Africa have sought to generate some operating funds through the assessment of overhead or 
indirect costs on research projects. For example, the head of the General Services Bureau could probably 
gain some usehl insights by examining the type of indirect cost system which the Senepal National 
Agricultural Institute (ISRA) is trying to implement. 

In addition, a full-scale evaluation cif other options might be useful: would other foundations, as Ciba- 
Geigy has done, be interested in providing specific support for specific stations or programs? what 
possibilities exist for generating some funds from the export of agricultural commodities? could an 
endowment be launched with the use of food aid-generated local currency? Short-term technical 
assistance vnder the project, in collaboration with a senior IER manager, could help clarify these 
yestions, and others, related to the issue of financial sustainability. 

- - 

" The rclevlnt l e m  need lo be confirmed, as do the appropriate l e a  concerning rn EPA or an EPP. 
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C. Mali's National Agricultural Research System 

According to the ISNAR 1990 Analysis of Mali's national agricultural research ~ystem'~,  Malian 
agricultural scientists comprise one of the large- t national agricultural research systems in Francophone 
subSaharan Africa. With over 130 national researchers, the Rural Economy Institute is clearly the most 
significant national research organization in Mali. 

This part briefly discusses current research activities and interests in five additional national 
orgiwizations. Some of these organizations may offer opportunities for wllaborative research programs 
wit! the Rural Economy Institute that would enhance the achievement of the objectives of the SPARC 
Project. In addition, selected external partner relationships that contribute to the achievement of the 
SPARC Project objectives are described. 

a. Rural Polytechnic Institute-Katibougou (IPR) 

The IPR-Katibougou is the country's only post-secondary and university-level institution for agricultural 
education. Consequently, collaborative IER-IPR research relationships may offer the most direct, and 
sustainable, opportunities to strengthen the Malian national agricultural research system, and thereby 
contribute to the achievement of the long-term objectives of the SPARC Project. 
At least five IPR faculty members direct research programs that are financed by either a rural 
development organization (ODR) or an external scientific or donor agency. Current research includes: 
sorghum breeding, soil fertilization, soils classification, biogas (from harvest by-products), and vegetable 
crop entomology. Jn addition, one faculty member directs an action-research program financed by the 
Food Corps International Liaison Committee (CILCA). 

Most IPR faculty maintain regular, professional contact with IEZ colleagues who manage similar 
research programs. They also see their IER contacts, given IER's national research mandate, as an 
effective means through which to establish more direct contact between their IPR research activities and 
the programs of the country's rural development organizations. At the same time, some faculty also feel 
that the status of the IPR as a national institution of higher education gives them more opportunities, and 
more of a mandate than the IER, to concentrate 9n "upstream" or non-applied research topics. 

Several institutional mechanisms that link IPR and IER research scientists and the missions of the two 
institutes are already in place. The Director General of IER sits as the Vice President on the IPR 
Advisory Council (Conseil de Perfectionnement). Each year several fifth-year IPR students spend their 
thesis (memoire) year in an IER research program, and IER research scientists are regularly invited as 
;-is;rizg faculty (vacataires) and as members of thesis examination committees (jury de soutenance). 
hicreover, the 133, and other research agencies such as ICRISAT, maintain experimental p!ots at the 
%PR. 

YPR faculty are encourapxi to engage in externally funded research activities and they have full 
administrative and financial responsibility, autonomous from the IPR administration, to manage their 
research programs. As a result, the establishment of collaborative IER-IPR research programs can be . 

^ negotiated directly with IPR faculty and could be formalized by a memorandum of understanding 
between the IER and IPR Dirators. 

le lSNAR (1990). finalst du SvsOme National de Recherche Anmnomigue du Mali. b p p r (  au MinrtCn de I'Agriculturr, 
IUpublique du Mali. lSNAR R46f. The Hague: ISNAR 

F-2 Page 15 



The sorghum, millet and cowpea teams supported under the project should be encouraged to take a first 
step toward tho establishment of closer IER-IPR relationships. For example, part of the operating costs 
allocated to each team could be earmarked to support selected 0111-station work at Katibougou that would 
be designed specifically to complement a teaching program while also meeting the needs of the IER 
research program. 

Such an arrangement presents several opportunities for building closer research-education links in Mali. 
IPR faculty would be responsible for part of a research protocol and jointly author any report of research 
results. A regular program of on-station trials, and perhaps eventually multi-locational work, offers IPR 
faculty a regular basis upm which to build participation in sn-going national research programs and 
national researchers into their course offerings. Such involvement could be the foundation upon which 
IER scientists and IPR faculty play a key role in refashioning higher agricultural'educirtion in Mali. 

b. Agricultural Equipment Division, Ministry of Agriculture (Machime Agricole) 

As a service division within the National Office of Rural Engineering, the Agricultural Equipment 
Division is responsible for testing, experimentation and the promotio,n of improved agricultural 
equipment and related technology. The Division does not engage in research per se, but instead has 
undertaken prototype development and testing for the Malian agricultural equipment industry and for 
several rural development organizations. 

At the request of some NGOs, the Division has done some work on the development of improved food 
processing equipment, such as shea nut (karite) presses and with the equipment needed to produce biogas 
from crop residues. 

During the discussions which have led to the reorganization of IER, the Agricultural Equipment 
Division, arguing that it was primarily an applied research unit, requested incorporatiod into the 
Institute. Such an institutional change would presumably make better use of its skills and experience and 
offer its technicians more opportunities to contribute to researchdevelopment programs. 

Aside from any financial implications, the incorporation of the principal technical staff from such a unit 
into the IER would probably require the creation of separate ~ellule or unit within the Agronomic 
Research Department, or elsewhere in the Institute. Such units exist in other agricultural researc'h . 

institutes in Francophone sub-Sdr3.m Africa. 

If IER managers wanted to pursue this question, a key issue would involve the identification of research 
activities for agricultural equipment and the effective integration of these activities and staff into multi- 
disciplinary commodity programs. 

2. Other Institutions 
8 

The establishment of some type of collaboration or regular exchange with programs in two sections 
within the National Public Health Research Institute (INSP) warrant further inquiry during project 
implementation. The Toxicology Section is currently undertaking some contract research for the CMDT 
on the use of agricultural pesticides in the Sikasso region. This work may be relevant to some of the 
project-supported research in that region. This work might also complement similar USAID-supported 
programs with the Crop Protection Swice. 

On-going work in the INSP Nutrition Section may be complementary to project activities with the Food 
Technology Institute. 
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The IER has had c~llaborative research programs on nitrogen fixation with faculty at the 
National Teachers Training School (ENSup). Renewcd contact with interested faculty might be the basis 
for the development of longer-term, mutually complementary relations between agricultural research and 
higher education in Mali. On the same grounds, it may useful, as well, during project implementation, to 
explore new opportunities with the Applied Research Training School (ISFRA). 

3. International and Regional Programs 

Several IER scientists have been actively involved for many years in a variety of research activities 
supported by international and regional programs. The establishment of the Institute's research 
monitoring system, supported by the project, should help to track more systematically the contribution of 
Aese activities to the IER's on-going, long-term strategic planning process. 

IER socio-economists and crop scientists participate in regional research programs coordinated by the 
Sahel Institute (INSAH). At least two IER researchers are part of the INSAH regional food security , 

network, and the INSAH Socio-Economics Program will be funding a special study of food security' 
policy in Mali by IER. 

For several years, INSAH-coordinated crop production programs, R3S and Regional Cereals 
Improvement, have supported specific IER research activities and involved IER scientists in regional 
networking for several years. 

Financial support for research with the SAFGRAD Regional Sorghum and Millet, Cowpea and Maize 
Networks, which involve IER scientists, has been extended through the middle of 1992. Participation in 
the regional trails sponsored by these networks has fostered the professional growth and performance of 
na'tional researchers and technicians. In addition, technologies developed as part of Mali's national 
program have passed into the SAFGRAD r~gional trials and thereby "spilled-over" for use by scientists 
in neighboring countries. A 12 month impact study of SAFGRAD research is under consideration and, if 
approved, would be a means for IER scientists to maintain some of their regional contacts. 

With a grant from the Ford Foundation, the ICRISAT-Mali Program was established in 1976 to develop 
the national capacity for sorghum and pearl millet research and to conduct long-term research on their 
cropping systems. With financial support from USAIDIMali the program was continued through mid- 
1991. Research was carried out at Sotuba and Cinzana, with multi-local trials at Samanko, Bema, 
N'Tarla, Massantola and Koporo-Keniepd. (This research, in part, is the basis for some of the continued 
program support under the SPARC project.) 

The ICRlSAT West AFrican Sorghum Improvement Program (WASIPIMali) is based at Samanko and 
aims at improving sorghum production in the Sudano-Guinean and Guinean zones. Both CIRADIIMT 
and ICRlSAT provide scientific personnel and funding f ~ r  this program. A Pearl Millet bre@ing 
activity, managed through the ICRlSAT Sahelian Center in Niamey, is attached to the WASlPlMali . , 

program. 

Even though these programs are conceived separately from the IER national program, the IER millet and 
sorghum teams should be requested annually to evaluate the contribution andlor relationship of 
international center research to their long-run research objectives. 

ILCA has supported animal production and pastoral systems studies in Mali since 1976. Consistent with 
its new orientation in the subhumid zones, the current ILCA program focuses on peri-urban dairy 
production systems. A joint ILCA-IER proposal to examine village, communal corral and private dairy 
production has been prepared. 
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ORSrOM has conducted research in Mali for many years, but its orientation towards basic research, 
including a narrowly defined area of fisheries, does not offer useful opportunities for collaborative work 
with IER at this time. 

Several Collabodve Research Support 'Programs (CRSPa), and especially INTSORMIL and TropSoils 
have supported research activities and trained IER researchers for several years. Continued support from 
the CRSPs will continue to be an important part of the annual program planning for the commodity 
programs supported by the project. It is expected, as well, that some of the long-term training in the 
U.S. will be supervised by CRSP scientists. 

Mali befiefits from a fairly large (over 130 national NGOs), active and fairly wellmganizcd NGO 
Community, in which many members concentrate on action-research village land management . 
(amdnagement de terroir) programs. These NGOs vary from village-based associations to national 
organizations operating independently or in partnership with other local or international NGOs. 

The AIDNashington Natu~al Resources Management Support Project (NRMS) has been helping to 
strengthen the managemer,t capacity of national NGOs for natural resource management programs since 
early 1990. 

Malian NGOs can offer original insights into the needs of rural communities and their presence at the 
local level m.ight offer unique opportunities to help implement the IER regionalization policy directly in 
the villages. NGOs in Mali and throughout the West African sub-region have been long recognized as 
effective social change agents and for their role in testing new techniques and technologies. 

It would be useful for the commodity programs supported under the SPARC Project to explore how their 
research activities could be enhanced by collaboration with the NGO community. This might be most 
effectively accomplished through the Regional Technical Committees. Representatives from the regional 
NGO community could be fwited to participatz in committee planning meetings. More specifically, each 
team might review the activities of regional NGOs in order to assas how they might complement 
research programs and/or play a more direct role in the research process at the stage of multi-locational 
trials and on-farm testing. Finally, if USAIDIBamako approves, the new Sustainable Agriculture CRSP, 
which is in the planning stages, might offer a more systematic framework in which to link IER research, 
training and ccllaboration with the MalLn NGO community. 

F-2 Page 18 



Table P2 (3): 

NORAGRE - Norway 
CCCE 
CIBA-GEIGY 
IFAD 
CTFT (CIRAD) 
UNDPNNSO 
RTI 
ACORD 

Socioeconomic atudiu, BafoulrbC 
Socioeconomic atudiu of lrnd management, Bafoulrbt 
Socioeconomic atudiu rmund Cinunr  
Socioeconomic atudiu, Kidrl; V i g e  Development Fund; Stgou 
Socioeconoiab atudy of f w o o d ,  Pondori 
Socioeconomic atudia, Fap ib i ie  rystcm 
Envimnmcntd profile, MaliSud 
Socioeconomic atuciiu, Gao 

IFARC 
I AM 
IPD-AOS (Pan African Institute for 
Development - West Africa) 

AGECOOP (Cultural and 
Technical Coopention Agency) 

P A 0  (Policy Analysis Division) 
Ford Foundation 

Organhation and annual follow-up of long- and short-term tnining programs 
Involvement in training pmgramr rupportcd by CIRAD 
Organization of training aeminam 

Organization of economics training seminars 

Sociocconornic studies 
Socioeconomic training; degree programs at  he University of Ibrdan; 
on-the-job  raining for socioeconomists 

AGRIS, CARIS and RESADOC 

lDRC 
France, Cooperation 
AGRIDOC lntemational 
CIDARC 
UNESCO 
ACCT 
ElB (Internrtionrl School, Bordeaux) 
ILCA 
CTA 
RTI. - Ntlherimda 
IS'N AR 
lCRlS AT 

REllDocumcntation is the Mali National Cootdinn\ing Center for lhcsc 
documcntation networks 

Financial support for RESADOC 
Computer supporc for the REllDocumenlntion 
Library materials and documents 
Support for thc use of documentation sonware 
Support for the usc of documcntation sonware 
Library rnatcrialr 
Organization of documenlPdon training seminars 
Libmry mrterirls 
Libnry mrtcrirla and equipment 
Library quipmcnt  (Iascr disk reader) 
Library materials 
Library materials 
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Table F-2 (3): Rural Economy I 
I 

lDRC 
RTI 
BCN - Netherhnds 
USAID (with SECID) 
W P A O  1 R3S 
ICRlS AT 
CAB0 - Nclhcrlands 

nrtitutc. Princi~al  Coomr t l a r  hencies. by Area of Suowrt. 198Y 

(1 bumnomic Research I 
ClRAD 
SAFGRAD 

Legume m a r c h  C i a ;  production ryrtcmr r u u r c h  
Farming ryrlerr,r r u u r c h  Stkraro 

Farming r y r k m  r t lurch Sotuba and Mopti 
Farming ryrtunr network 
On-farm vzrificrtion krhb network 
Support to nrtionrl wrghum md millet pmg.; rtgional rorghum ctr. 
Primary Production in the Sahel; Production systems Finh Region 

Technical support md peraonnA for crop m u r c h  pmgramr 
S u ~ w r t  for ahd ive  & a r c h  with c&la and lcn&ca 

Table F-2 (3:: Rural Economy Institute, Principal Cooperating Agencies, by Area of Support, 1989 

ICRlS AT 

WARDA I 

RTI - Nclherlands I 

TROPSOILS 
Sahel Institute 
ODNRI (UK) 

m n i n n  and Evaluation 

CCCE 
EDF (FED) 
FRANCE COOPERATION (FAC) 
PRM C 

Varietal improvement of rainfed cereals; West Africa 
Regional Sorghum lmpmvemtnt Program 

Varietal improvement and technical practices for floating 
rice 

Improved formulations for the uac of Tilemsi phosphates; 
and farm-level fertilizer use studies 

Support for rural production rystcms m a r c h ;  case 
studies, Sikasso; rupport for the Sotuba Soils Laboratory 

Suppod for the Cinvna rlation 
Support for runt production ryrtcms rcscarch; on-farm 

fertilizer evaluation 
Support for r u u r c h  on agmphyriology and food 

technology 
Support for roil management and pmctica m a r c h  
Suppod for water use riudica 
Support to SPV bnr millet and sorghum pest mgt. m u r c h  -. 

Cost of Production Studies: 1987, 1988, 1989 
Food Security Studica 
Study of C e ~ l s  Marketing, 6th Region 
C d i l  Impact Study 

1. Source: RCpubliquc du M 9 ,  Minbttre de l8AgricuIture, lnrtitut d'Economie Runlc, p a ~ w r l  Annuel 1989, 
Samdco:IER. 

2. Rtpublique du Mali, Ministtre de l1Agriculture, Institut dlEconomie Ruralc, Pavwrt Annuel 1989, 
Bamako:IER. 
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ANNEX F-3 
MNANCIAL MANAGEMENT AND ACCOUNTING 

The SPARC project will provide technical assistance to help IER develop and install an integrated 
financial system that will institutionalize the capability to manage all aspects of IER's operations in 
the future. 

There are five different reasons for creating the system: 

1. Program budgeting of research resources is not currently undertaken by IER. As a result 
IER has no set of tools by which to ensure coniulmity of resource allocation decisions with 
research priorities. The system will provide IER with a means to do program budgeting, and 
to use budgeting as a tool in resource management and research planning. 

2. Effective logistical support is essential for the smooth flow of field operations. When 
experiments are under way, it is damaging to experience interruptions in the delivery of key 
inputs. Experiments can fail if they don't receive the proper attenti03 at the right h e .  
Therefore, funds and i n v e n t o ~ ~ a  cf supplies need to be available at the site when tht:y are 
needed. The activities conducted at the stations are the main reason for the project's existence 
and the need for carry them out efficiently is the principal justification for investing 
considerable time and effort in a solid financial mnagsrnent system. 

Coordination of donor contributions has been a problem in the past, because of insufficient 
information about the particular activitis of any given project. The new system will remedy 
this from two different perspectives: 1) The concept of a Consolidated Funding Mechanism, 
which is being proposed by the World Bank, will provide a shell which will bring about an 
unprecedented measure of cooperation and coordination between donors that will be useful for 
the planning and prioritizing of activities and, 2) it will eliminate the wmte and inefficiency 
created by the redundancy of m~lltiple donor enclaves, each with their own individual 
accounting systems. 

4. The generation of useful financial information is essential in order to gauge the cost- 
effectiveness of project activities and set priorities for the future. The combined financial 
reporting that will be produced by the system will provide an overview of the entire 
organization that has never existed in the past. 

5. Integrity of project funds has always been a major concern among donors in the past. 
Donor reluctance to commit funds to certain activities has been attributable to their lack of 
confidence in the local system that administers the monies they contribute. Under the new 
system, the responsible use of donor finds will be assured through the implementation of 
ctrong internal controls and establishment of clear audit trails linking transactions to source 
documentation. 



Management Issues 

Most projects that fail to meet their designers' expectations do so as a result of management failure. 
The nature of international development projects demands that particular'care be exercised in all 
aspects of their administration-financial, technical and logistical. The difficult operating environment 
imposes standards well in excess of what might be required in an operation of comparable size and 
scope in the United States. The demanding conditions ran cause welldesigned and adequately funded 
projects to succumb tc~ lax controls and the failure to promptly detect problems and implement timely 
solutions. Oncc this occurs, it is very dificult to reverse. 

Preventive measures are the project's b a t  insurance against suffering management failure sometime in 
the future. These are: 

The creation and adherence to formal written procedures in all functional areas. 

The implementation of strong internal controls to barantee the financial integrity of the 
project. 

The establishment of concrete, measurable goals for key staff, who will be held 
accountable for meeting them. 

The design of a meaningful reporting system that is capable of alerting manage1i:ent 
to potential problems before they go out of control. 

Careful selection and training of both expatriate and host country staff members. 

Impliatisns of PID Goals for Accounting System Design 

Project Gods 

"...Support for commodity research.. .will result in a.. .capacity to analyze cost-effectiveness &d 
impact of research investments.. ." (PID Page 5) 

Design Implications 

The accounting system must pick up sufficient detail regarding the costs of operating facilities and 
programs which can be combined with impact data in order to come up with a conclusion regarding 
cost effectiveness of the project and to validate the assumptions and calculations regarding internal 
rate of return. This implies an adequate impact data collection system. I 

Expected Achievements 

1. A program planning and budgeting system, permitting rational resource allocation and 
priority-setting based on available resources, 

2. A scund firancial management system which in addition to accountability permits some IER 
self-financing through revenue generating activities, 

3.. An increasing share of IER financial resources coming from sources other than GRM salary 
support or donor projects, 
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4. A Monitoring and Evaluation (M&E) system that tracks on-farm adoption, assesses research 
cost-effectiveness and provides critical farm-level information to research-extension staff. 
(PID Page 6) 

Design Implications 

1. The annual program budgets must be built from the bottom up, calculating the cost and 
amount required of ench output. These need to be consolidated so that the total annual 
expenditures can be calculated and evaluated, so that priorities ran be established. 

2. The USAID standards require a good accounting system for accounting for US grant funds. 
Projects and government agencies receiving such funds must be certified by the USAID 
Controller's Office as having sound financial control and tracking systems. As far as self- 
financing, it will be necessary to deal with the GRM requirement that all government . 
institutions turn over to the Treasury any revenue that is generated as a result of their 
activities. 

3. New forms of income generation may have to be devised, in addition to those that already 
exist. 

4. As mentioned in the section above concerning project goals, both the accounting and 
information collection systems have to capture the appropriate level of detail that permits 
these calculations to be performed. 

Research Management 

'"...Equally important is IER's putting in place a financial management system that is acceptable to 
donors, the GRM and USAID requirements; and that enables administrators and researchers to do 
program budgeting, while monitoring the cost-effectiveness of individual research programs." (PID 
Page 8) 

Design Implications 

Reinforcing what was said earlier, in order to monitor the cost-effectiveness of activities, the system 
must generate quantitative data regarding achievements which can then be related to the cost of the 
program, as reflected in the accounting system. 

Inputs 

"It is anticipated that the World Bank's proposed &gricultural Research Loan will provide major 
support for commodities and construction." (PID Page 9) 

I 

Design Implications 

It will be necessary to determine the extent that the infusion of commodities financed by the World 
Bank will affect the investment budgets of USAID and other donors. In the event that &a World - Bank commodities replace those budgeted by other donors, it will be necessary to reprogram these 
funds to support other activities or programs within SPARC. Since the acquisition and operating 
costs of these assets are often allocated across function areas, the budgeting and accounting system 
should contain sufficient flexibility to accept major changes of this nature. 
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Monitoring and Impact Assessment Plan 

"...that will track project performance, document results achieved, and assess the overall impact of 
SPARC activiti es... Information will feed into [the] program-budgeting process to insure that research 
investments are cost effective ... the MIS system being developed under the SAARFA project will help 
orient the SPARC M&E Plan." (PID Pages 9-10) 

Design Implications 

The design team needs to review the MIS system beitg developed for the SAARFA project. Again, 
the need for good information-gathering and budgeting is emphasized, so that cost-effectiveness can 
be verified. 

Relevant Experience with Other Projects 

"Realizing the fill benefits of agricultural research requires that attention be given to management, 
administration and strategic research planning. (PID Page 12) 

Design Implications 

The proper design of an effective financial management system is going to be critical to the success of 
the project. It is important that the project be closely monitored to insure that the promise that 
"USAID can provide SPARC with competent management and leadership." is being fulfilled and that 
problems are corrected before things go out of control and result are compromised. (PID Page 12) 

Recurrent Costs 

"How can IER support an increasing share of the recurrent cost!; of the agricultural research 
system? ... Most important will be the development of better financial management and reporting 
systems that will permit IER, for example, to charge overhead fbr services such as studies, seed 
production, laboratory tests and advice ... These systems will also enable the GRM to show the cost- 
effectiveness of its research programs, thereby helpii~g IER secure iacreases in CRM allocations for 
agricultural research." (PID Pages 14 and 15) 

Design Implications 

Good accounting and financial reporting will not change the basic economic realities of the project 
nor will they help the project increase the revenues they receive from fees charged for services. 
Revenues from third parties or the GRM, for that matter, will only be forthcoming whed there is a 
general perception that IER is delivering something of value. People not only must believe that the 
service is worth paying for, but Aso must have the cash to do so. In similar projects in other 
countries, farmers have failed to attach much value to services rendered by agricultural extension 
agents. While patient and polite in listening to advice, they generally failed to implement the 
recommendations and never suggested that they were worth mosey. The type of thicking whereby 
farmers pay money for intangible services is a long way off in most parts of the developing world. 

Page 4 



Internally-generated self-sufficiency is not likely to be achievable. Some costs may be defrayed, but 
revenues from fees are unlikely to be material in light of the very high recurrent costs of the projest. 
Considering the high cost of operating and maintaining a vehicle fleet alone, it is hard to envision a 
level of fees for any type of service that would support a continuous expenditure of that magnitude. 

Agricultural Research Portfolio 

FSRE and ICRlSAT financial management systems will be absorbed by IER. @ID Page 15) 

FSRE already has a welldeveloped financial management system and there may be lessons !maned at 
FSRE that could be of use in designing the system for SPARC. The ICRlSAT program has already : 
wound down. The design team might contemplate the possibility of superimposing the new system on 
top of FSRE's system and merging Ge  two projects early on. 

Design c! the *ARC Accounting System 

For complex multihceted projects, there is no such thing as a "simple accounting system". Project 
managers who settle for simple systems generally end up with weak controls, useless reporting and 
ineffectual audit trails. To properly isolate direct costs requires fffort on the part of all project staff. 
If an extension agent spends part of the week visiting farmers and another part conducting training 
seminars, then his or her time needs to be Ltocated between the different categories of extension and 
training. If this is not done, the end result will be large amounts charged to the fuel and per diem 
accounts, which are not terribly useful for the purpose of management decisions without some notion 
as to what activity was involved or which persons are responsible for them. It is not unusual to see 
situations where a project oCficer has serior~sly underbudgeted an activity because he or she based h e  
estimates on direct costs extracted from the project's accounting system, oblivious to the pool of 
indirect costs which were not allocated to the various activities because somebody insisted on a simple 
accounting system. 

In the design of any system, there has to be, a balance between effective controls and staff work load. 
In the private sector, it is not unusual to see 25% or more of operating expenses allocated to the 
administrative function. The administrative burden experienced by development projects is easily as 
complex as that of corporations and they face the additional constraints of being spread over vast 
geographic areas with little or no infrastructure and being staffed by personnel who often have 
undergone less training than their private sector counterparts. In addition, they engage in tasks that 
are very difficult to control or measure. 

1 . . 
There should be an adequate number of IER accounting staff assigned to the task of running the new 
accounting system. It should be recognized that certain critical functions, such as report preparation 
for USAID, are literally full-time occupations. The staff should not be overburdened with excessive 
workloads, as this is a sure prescription for poor performance. Every staff member's responsibilities . should be clearly spelld out in his or her job descrirxion. 

Annex F-3 Page 5 



Every attempt should be made to avoid the use of contractual personnel within the IER General 
Services Department. The use of contractual employees compromises the long-term sustainability of a 
project and often leads to undesirable results. Lb is important to note that at present, the DRSPR ' 

accounting function is run largely by contractual personnel. 

Rarely does dne see 25% of a development project's budget allocated to administration and finance, 
yet when a project fails, this is invariably the area that breaks down first and precipitates the collapse. 

System Design 

The initial purpose of the accounting system be installed for SPARC is to provide the project with 
a mechanism that facilitates the disbursement of funds in an efficient rnzmer while providing an 
appropriate level of control, thus permitting the local USAlD controller to certify its adequacy for the 
protection of U.S. government funds. Later, as the system is refined and personnel are trained, it 
will provide IER with a vast!y improved and permanent institutional capability to manage its own 
financial affairs. 

The system must be operational as of the first day that the project officially begins functioning. In 
order to do this, there must be considerable lead time budgeted for the design, installation and 
testing of the system. The physical workplace will have to be set up. A document filing scheme 
must be put in place. Computers will have to be procured and installed. IER personnel will have to 
be recruited or identified and trained in the use of the equipment and the software. It is not 
unreasonable to expect that this initial phase could take upward of three months, even with numerous 
people working on it. 

To commence operations without a functional system in place may well be courting disaster. Once a 
system goes amok, it requires two or three times the effort and expense to wrestle it back under 
control. It would be preferable to delay the project start-up date rather than begin without a 
complete accoming system. There is no shortage of examples in the developing world of the 
negative con.;p.quences of prematurely opening an otherwise welldesigned project. 

There are other considerations regarding the system design. Aside from safeguarding USAID funds 
and providing for expeditious execution of project activities, there is an important element of 
institution-building to be considered. If the indepe~dent status of IER as a semi-autonomous entity is 
likely to become a reality sometime over the life of the project, it will be necessary to have a system 
in place that is appropriate to deal with the requirements of this different organizational structure. 

Once the basic system is in place, it is anticipated that other autonomous enclaves created within IER 
by various donors will be brought under the IER financial management umbrella. For t lk ,  it will be .' 

necessary to incorporate this eventuality in the initial design, even if it is activated at a later date. 
This will avoid costly and time-consuming redesign down the road. 

The creation of a comprehensive system to manage all sf IER activities at headquarters and in the 
field is a;i ambitious undertaking and needs to be planned in considerable detail so that the 
implementation phase is carried out smoothly and on schedule. 
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Under the proposed decentralization plan, control over a wide range of activities will pass to the 
various regional centers located in different geographic areas of the country. In addition, other 
organizations such as laboratories and testing facilities will also be given a measure of independence 
in the management of their own activities and resources. 

The decentralization of management is necessary In order for the local units to be more responsive to 
problems as they surface and to react promptly in devising solutions. Furthermore, the ability to 
mobilize resources or assets on short notice is essential to keep up the pace o'f field activities and to 
avoid waste that might result from not having a given input or piece of equipment on-site at the time 
that it is required. 

Normally, when control is transferred from a central location, it is necessary to establish key control 
points within the system in order to provide assurance to managers at the central level that their 
delegation of authority is being a~2'ie.d appropriately and that the organization's resources (are being 
used in a responsible fashion. 

The overall integrity of the system needs to be guaranteed through a number of mechanisms: 

* Improved management reporting: The decentralized units must provide the central 
administration with regular, detailed reports covering both technical and financial activities. 

* Internal audits: When the requirements for pre-approval of routine expenditures by 
headquarters are dropped, local managers must be accountable for their decisions. This 
implies that the records must be maintained in such a fashion that permits easy veritication of 
transactions and their supporting documentation. 

* Persormel training: Since the local operations will be performing functions that were 
pteviously the responsibility of headquarters personnel, the local staff will have to acquire the 
same level of proficiency in their jobs as their counterparts at the central level. 

* Written procedures: In order to eliminate ambiguity regarding the performance of a 
particular task or job finction, it is necessary ta develop detailed written procedures that serve 
not only as a guide to the staff, but also as training materials for newly-recruited employees. 

Project Autonomous Status 

The fact that IER does not enjoy full autonomous status present a number of problems. The principal 
corrstraints faced by IER are its statutory linkages to the Ministries of Agriculture and Finance and the 
Treasury. The intricate system prescribed by law for the procurement and payment of goods and 
services is hopelessly conrplex and redundant and totally inappropriate for providing an adequate level 
of service. The restrictions imposed by law regarding the financial controls to be exercised over all 
transactions initiated by government agencies preclude implementation of measures that might 
streamline IER's accounting. The most prominent among these is the prohibition against owning a 
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bank account. An internally-controlled bank account is the most practical means of providir~g timely 
support to project field activities, since transactions do not have flow through the four levels of 
control mandated by the Ministry of Fir~ance. Rather, control can be exercised using other more 
expedient mechanisms. 

As a public service, E R  must conform to all civil service regulations and government financial 
management procedures. As an "attached service" (service m#ach& however, IEK can establish a 
parallel and independent budgeting system (see Institutional Analysis Acnex). This stipulation allows 
for the use of cash advance and revolving fund mechanisms. This type of mechanism may be very 
usefil in setting up a prototype IER financial managemmt system under the SPARC project. 

When autonomy is granted, it must be genuine decision-making independence. It has been the 
experience of some semi-autonomous organizations that the contracts-plans, or agreements, signed 
between the entities and the Malian government contain ciauses or restrictive covenants clauses which 
effectively compromise the entity's independence of action, ,increasir,, operating costs in the process. 
In the end, they are r:, better off thm before they became autonomous. 

Past experience in Mali suggests that when independent status is cmveyed to a public organization, 
that the civil servants employed there will generally exercise their option to transfer to some other 
branch of government service, rather than continue employment with same organization, even at 
significantly higher pay scales. The issue of continued job security would appear to be a more 
important concern that increased income. 

Semi-autonomous entities must periodically undergo a sort of certification process prescribed by the 
Malian government. For each autonomous organization, a Commissaire aur Comptes is assigned. It 
is the responsibility nf each of these private sec:w accounting firms to review the entity's financial 
statements and comment on their reliability. The process, however, falls short of the scope and depth 
t!!at would be characteristic of an audit. 

At present, there is some revenue-generating potential within IER. Fees can be charged for services 
rendered to third parties by various facilities within the organization, such as laboratories thai test 
soils or products. However, under Malian law, which reflects practices in many other countries, any 
fimds generated by a governmental organization must be returned to the Treasury,, where they are 
piaced in the general fund. Therefore, there is little incentive for IER to try to increase its income 
from these activities. It is hopr:ssly optimistic to expect that IER will ever achieve self-financing 
status exclusively through internally-gener7;d revenues. However, the broad b m  of its support 
amongst international donors safely guarantees its continued operations for the foreseeable futxe, 
provided it can document progress towards achieving its research objectives. 

9 

Overview of AU) finnndal Certification 

USAID will ensure that the project comply wl'ih requirements for certification of the adequacy of its 
acwmting system. The certification procedure is a two-step process. First, the initial certification is 
prcl~4ed at the time the project is designed ar-,J approved. Subsequently, all of the projects in the 
misskrn's porffolb are reviewed every sir, months for continued compliance with requirements. A 
Saht? R.egiotid 3inancid Management Project (SRFMP) document summarized the most important 
c::~~!:::!s that determined a project's eligibility for ceriification as follows: 



The system musi identify the receipt and expenditure of AID funds. 

The system must ensure that approved budgets and budget categories do not become 
oversubscribed. In other words, there must be a system for identifying commitments and 
encumbrances and funds due or receivable, by budgpi category. 

Accounting entries must refer to documentation which supports the entry and is filed in such a 
way that it can be easily located. 

The system must generate accurate and current financial reporting information, including 
periodic bank reconciliations. 

The system must include appropriate internal controls which assure usefulness of financial 
data, accuracy and integrity. 

The system will enable an auditor to trace readily each accounting transaction from accounting 
records to source documents to determine the validity of project expenditures. 

Implications for System Design 

Most of these requirements are standard elements of any welldesigned accounting system. However, 
items (1) and (2) involve somewhat specialized feahrres. In standard commercial accounting systems, 
the issue of the fungibility of funds is not a major consideration. Although the summary of global 

. 'sowces and uses of funds is a meaningful tool in managing the firm's finances, there is rarely any 
concern regarding the specific use of the funds obtained from a particular source. That is to say that 
the proceeds from the collection of any given account are simply fused with funds obtained from 
other sources and used at the discretion of the firm's management according to plans set forth in the 
annual budget. However, in development projects, donors frequently request that their funds be 
segregated from those contributed by other donors and that their use be accounted for separately. 
This imposes special constraints on the accounting function, since it essentially requires the creation 
of numerous "mini-systems" with the main system. Each donor may have certain activities that are 
priorities for its funds and other uses that are not authorized. Furthermore, each donor usually has its 
own unique reporting format and a fiscal year-end cutoff that is different from everyone else's. These 
distinctive features make the system a great deal more complicated and are impcrtant considerations 
for the SPARC project, since one output of the project is the creation of a financial management 
system permitting eventual absorption of activities financed from many sources, both local and 
foreign, under an umbrella organization within IER, which the World Bank technical assistance! team 
refers to as the "Consolidated Funding Mechanisin". 

9 

The second point also adds complexity to the system. In commercial systems, the budget serves as a ' : 
management tool in assisting the financial staff in adhering to a pre-approved program of 
expenditures. The monthly actual-to-budget financial reports detail variances against plan which are 
reviewed at monthly meetings. M9agement must explain expenditure line items that exceeded - 

- budget, but the amount expended for any given line item is largely at the discretion of the manager, 
who has a great deal of latitude in the way he or she commits funds. If a manager chronically 
excteds the expense budgc t without a commensurate increase in profit, this fact will generally be 
reflected in his or her annual performance bonus, which is calculated on a formula involving sales, 
expenses and net income. 
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Public sector accounting, on the other hand, works on a system of appropriations, obligations and 
commitments. There is a fixed amount of money available for a specific set of activities and there is 
nowhere to go for additional monies, unless you arc the federal government and you simply borrow it 
from the general public. This constraint gave rise to a methodology called encumbrance accounting. 
The principle underlying this concept is that any time a commitment is made against a given budget 
line item, the amount represented by that commitment is immediately removed from the available 
budget, so that the total amount cannot be exceeded. 

Private sector firms consider these controls to be excessive and unduly complicated and prefer to deal 
with this problem in a way that is a little bit less instantaneous. Vendor invoices are always hook+ 
to accounts payable and are thus recorded in the general ledger as official commitmen& the 
organization has made to third parties. At month end, all open (uninvoiced) purchase orders issued to 
the firms suppliers of goods and services are summed up and a general ledger entry called an accrued 
liability is posted to the general ledger. This accomplishes, however belatedly, the objective of 
reflecting the obligation on the general ledger, although it does not provide the same degree of 
protection against overspending as a budgetary encumbrance system. However, private sector 
managers who are accountable to top management as well as the directors and stockholders, have 
strong incentives to stay within their guidelines or they will promptly be replaced. 

It is important for the managers of economic development projects to recognize these signifir: . 
differences between private and public sector accounting when they attempt to draw up spechl~ations 
for an accounting system for a project. When these special requirements are introduced, they rule out 
the majority of shelf commercial software packages. A great deal of thought has to go into the design 
of the system to manage a project of the complexity of SPARC to insure that all of its requirements 
are addressed by tbe accounting system. 

Encumbrance systems are the systems of choice in situations where strong budgetary controls are 
required. However, they don't always work properly. The most frequent cause for the demise of 
encumbrance systems in the developing world is the failure on the part of management to reverse or 
adjust the encumbrance after an invoice for the transaction has been processed and posted to accounts 
payable. This underscores the need for welldefined written procedures, thorough training of staff 
and frequent and effective supervision by project management. 

Essential Elements of IER9s New Accounting and Control System 

The new system to be supported under SPARC will incorporate all of the accounting conventions, 
internal controls and reporting requirements specified by d l  donors proving funding to IER. 

Budgeting and Encumbrance I 

Formal written procedures for budget preparation will be drawn up, Budgets ,-.:I1 be built up from 
the smallest elements at the lowest leve.ls, based on inputs from the same technical personnel who will 
be responsible for the execution of the activities being budgeted. The budg~t  preparation exercise will 
be an iterative process, whereby field personnel will express their needs, which will be consolidated 
and evaluated at the next level up. As amounts are adjusted in accordance with the total pool of 
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resources available, the input of field personnel wi!l be taken into account in determining the find 
amounts allocated to each activity. An encumbrance mechanism will be attached to !he budget control 
system to prevent overspending of any given line item. There will be a formal procedure for 
requesting and approving reallocations between line items and time periods. 

Imprest Funds, Petty Cash, and Payroll 

Meeting the disbursement needs of several geographically separate research sites will require carefid 
planning and management of payroll, petty cash, and beriodic advance accounts together with a 
centralized payment processing system. Modalities will need to be worked out with GRM and the 
USAID Controller. 

Travel Expenses 

The capability for processing transportation and per diem advanczs to project personnel travelling on 
official business will be incorporated into the system. 

Purchasing and Procurement 

A purchasing function will be created. Procedures for obtaining and evaluating quotes will be 
prepared. An approved vendor list will be set up. Purchase orders will be encumbered against the 
appropriate budget line items. 

# 

Accounts Payable and Disbursements 

Payments to vendors will be based on a package of approved documents: Requisitions, quotes, 
purchase orders, receiving reports and inspection reports. 

Inventories 

Many field locations will need to stock inputs of supplies that are used routinely in carrying out their 
activities. This includes items such as fertilizer, insecticides, bags, spare parts and mi &icle and 
generator fuels and lubricants. The system will recognize the tradeoff between the problems and costs 
of carrying slacks and the inconvenience of frequent purchases. Procedures for receiving, inspecting, 
requisitionii~g and issuing stores from the warehouse will be established. A perpetual inventory 
system will be used to control stocks and will be backed up by shelf cards. Controls will include 
periodic wall-to-wall physical counts and permanent, ongoing cycle counts. 

Fixed Assets 

There will be a need to track all of the project's fixed assets. These will be classified according to , 

their source: GRM, USAID, oher donors etc. A fixed assets tracking system will set up whereby all 
assets will be trackd accc;rding their loation and the person responsible for their custody. Forms for 
the transfer of custody wi!l created, so that as personnel assignments change, new custodians are 
assigned. The tracking rm&hmism will also note the condition of the asset. A physical inventory 
may be performed oC 31 of the assets in the custody of IER, possibly financed by the World Bank. 
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Vehicle Fleet 

SPARC will be procuring a number of vehicles for use in project activities. These will be assigned to . 
the various stations throughout tl.e project area. The system will include a methodology for 
controlling and accounting for vehicle use as well providing a schedule for important routine 
maintenance. The failure to adhere to strict preventative maintenance practices, such ns frequent oil, 
air and fuel filter changes, is the most common caPlse for the premature demise of vehicles used under 
difficult field conditions. 

Internal Audits 

An internal audit function will be created and SPARCAER administration personnel will designate 
the internal auditor and his or her staff. Audits will be performed on a rotational basis and will 
include surprise visits. Formal audit programs will be developed and workpapers documenting all 
audits will be kept on file for inspection. Audit reports will be published and circulated to 
PPARCIIER management and donor representatives. Aside from findings and recommendations, they 
will include the comments from the local managers whose operations are being audited. IER could 
also seek a role by the ContrGleur G M d  d ' W  in a periodic audit program. 

External Audits 

In the interest of maintaining a high level of integrity with respect to toe management of donor funds, 
there should be a comprehensive exlernal audit performed once every six months. In order to 
gunrantee independent and thorough reviews, audits that are to satisfy USAID's requirements must be 
conducted by expatriate auditors. Local audit firms or firms based in Dakar are unlikely to conduct 
an thorough audit that would reveal operational deficiencies. The local representatives of U.S. "Big 
Six" public accounting firms frequently assign junior staff to these audits and often do not perform an 
examination of sufficient depth. As a result, they fail to identify major operating problems that could 
threaten the organization's financial integrity. 

Implementation Plan 

The accounting system will be created using a combination of documents and manual records, coupled 
with computerized processing, filing an,' analytical capabilities. 

It is anticipated that the central accounting system will be domiciled at IER headquarters or at the 
DRSPR offices in Bamako. The initial phase does not contemplate any significant computer 
processing capabilities other than those to be installed in Bamako, although spreadsheets will be used . ' 
at some field locations. 8 

The first version of the s j  stem will be initially designed in the U.S., based on information obtained in 
Mali by the project paper team. By periorming some of the initial design work in the United States, 
it will be possible to get the process under way faster and save some money on per diem and travel 
expenses at the same time. It will also allow the designers to consult their libraries and records from 
other jobs, which may be of considerable help in conceiving the new system for SPARC. 
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Once the first level of design is performed, the system will be further refined in-country by the 
implementation team. It will then be instdled, turned over to the project personnel for operation. 
The persons responsible for ~ n n i n g  the system will be trained. Before the implementation team 
departs, there will be an oversight phase, where the consultants will observe loc:J staff operate the 
system and be available for assistance. 

MIS Unkages 

At the time that the accounting and financial management system is being designed, it would be 
advantageous to look at the technical information system. By designing and implementing these two 
sections concurrently, it would be possible to create certain synergies in the process, The design team 
is going to ,have to review existing records and interview personnel at all levels. This will eqtail 
considerable time, effort and expense. It would be a great deal more efficient to have the same team 
design die MIS system, using inputs From technical personnel. Furthermore, a better definition of the 
total volume of data to be collected will be useful in determining the requirements for computer 
hardware and software procurement as well as personnel training. 

A major constraint to this approach is the fact that the financial design team must begin its work soon 
afier the contract is signed, some months before the long-term technical advisors are in-country, or 
perhaps even identified. This implies that additional TDY consultancies for technical personnel may 
be required, preferably by members who participated in the design of the project. However, the 
overall savings, increased efficiency and superior quality of information that will be obtained in the 
future will most likely justify this methodology. 

Computer Hardware 

It would be preferable to procure the equipment gradually in accordance with the project's ability to 
absorb it: The rate of installation of hardware should not be done too far in advance of the 
development of software systems or the training of personnel. One of the risks of procuring the 
equipment in advance is that it will sit around unused for a long time before there is software ready to 
run on it and people trained to use it. The equipment will become technically obsolete and funds will 
be wasted, as each generation of computers experiences a significant decline in price as newer, more 
powerful machines replace them. For this reason, a phased procurement plan for computer 
equipment is being recommended for the project. Tkis assumes that procurement can be made in the 
U.S. by the contractor with a minimal'amount of lead time and red tape and that it is possible to 
make arrangements to expedite the equipment's trip through Malian customs by processing the duty 
exonerations in advance of the shipment. 

Number of Units Required 

The number of units to be procured is governed by three principal considerations: 1) The volume of 
work, 2) the number of users and 3) the need fsr segregation of activities. 

The number of units required for the central accounting function will depend on the volume of 
transactions to be processed. This is very difficult to estimate, and it m y  not be possible to come up 
with even a comfortable guess u ~ i l  some survey of the nature of all the donor enclaves is conducted 
by tl, .: initial design. If possible, it would be preferable to avoid, or at least delay the installation of a 
local area network at IER. For the initial phase, this is likely to be possible, but if the volume of 
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transactions increases sharply as more donor enclaves cue brought into the accounting mainstream, the 
need for multiple input stations may be difficult to elude. In addition to systems used for the general 
accounting function, it may Ire necessary to have a few machines that can be used for miscellaneous 
financial functions, such as budgeting, feasibility studies and other activities that might not be part of 
routine daily record keeping. They would also be used for typing up financial reports, proposals and 
other word processing functions. 

Normally, access is restricted to a system used for accounting, primrily due to the risk of an accident 
resulting from the actions of a novice user. In most cases, the security systems contained in 
accounting sofh are packages are adequate to protect the records from unauthorized access or change. 
The main concern in sharing a computer where vital information is stored is the possibility of 
accidental or deliberate introduction of viruses as well as other actions which could corrupt files or 
cause the hard disk to crash. Viruses are particularly insidious as they can sometimes escape 
detection and infect the backup sets of diskettes or tapes, causing a complete and irretrievable loss of 
critical data. This risk of this occurring increases proportionally with the number of users of the 
equipment.. In a project setting, there are typically a large number of users amongst the technical 
personnel, since tl~ere is a great deal of data to be entered and analyzed and many reports to be 
writtea. 

For this reason, it is recommendable that the accounting department of each organization have a 
dedicated system used exclusively for its financial records and a separate system for use by the 
technical staff. All s;l;tems will run anti-viral software and procedures will be established for 
checking diskettes before loading data into any system. 

It would be desirable for each person who has responsibilities relating to any aspect of the financial 
management to have his or her own machine. The prices have dropped to a point where the cost of 
hardware is not material, when compared to the overall cost of the project. The increased availability 
of machines for practice and training would add depth to the orga;iizations in-house management 
capability . 
It is not normally necessary for a project of this nature to have the very latest in computing hardware, 
but the present price structure is such that there is little advantage in buying into older generations of 
technology. Purchasing equipment that is up-to-date is recommendable in that it is more likely to be 
compatible with future generations of software. Computer hardware is rapidly reaching the status of 
being little more than a shelf commodity. 

A determination will have to be made regarding the type of equipment to be purchased. Laptop 
computers have the advantage of being portable, and their price now compares favorably with that of 
desktops. A laptop allows a researcher to do his or her report preparation at home or to' work 
directly at the location of field trial sites. Although laptops have become sturdier, more tolerant of 
abuse and less prone to failure, they still do fail on occasion. When this occurs, their highly- 
integrated, single-board construction makes them almost impossible to repair in the field. On the 
other hand, clone desktop machines, which are usually assembled from modularized shelC 
components, can frequently be diagnosed and repaired by a person with minimal training, drawing 
from a stock of shelf parts. The most common i tem to fail are power supplies, hard disks and video 
cards, any of which can replaced in less than an hour right at the project site. 
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SCOPE OF WORK FOR U T G N  OF SPARC FINANCIAL MANAGEMENT SYSTEM 

BACKGROUND 

IER ha!, over the last three years embarked on a course of major reorganization, institutional change, 
and more focused resezrch programs. The changes are not yet fully implemented, and indeed one of 
the objectives of the SPARC project is to assist IER in implementing at field level the better research 
planning and management procedures it has decided upon. Pric: to arrival of the long term TAMU 
team, two activities are required. These are 1) Participation by short term research management TA 
in personnel, planning, and wmmodily management decisions with IER and USAID; and 2) Design 
of the project financial management system. Completion of this latter activity, in particular, requires 
some background as presented below. 

The SPARC project will provide support to several different research activities (specifically in 
sorghum, millet, cowpea, foragehimal nutrition, socio-economics, and farming systems research) in 
order to make them prototypes of improved research planning and management, including financial 
management. As progress is achieved in these programs, IER may decide to extend the procedures 
and planning and management methods undertaken in these activities to other, non-AID funded, 
activititi undertaken by the Institute. In the particular case of the financial management system, IER 
may decide to extend it to include some other socrc:. or knding simulbaneaus to, or in sequence 
with, its initial use to manage and track USAID SPAih finding. Hence the financial management 
procedures by which USAID funds arc disbursed to IEK and accounted for by IER need to be 
designed from the outset in a way that they can be more broadly applied, not just to other AID 
funded research activities in IER, but more broadly to IER research activities funded by ;her donors 
as well. This means that one of'the key activities of the contractor will be assisting IER to engage the 
active participation of various Malian and other financial staff from several different IER projects in 
the design of the system. 

All of the changes underway demand better financial management and tracking, and have implications 
for the financial management procedures that IER needs to put intf lace. There are several aspects 
that require consideration as AID, the contractor, and IER work t1 nelp design a project financial 
management system which can provide the bssis for an Institute-wide financial management system 
during the course of the SPARC project. These are presented below: 

The old system: The system until recently was characterized by three features: centralization, 
complete separation of research approval decisions and financing decisions, and donor "enclave" 
projects. The system was centralized in that all research programs were discussed and approved 
individually at the level of Bamako. Research and financing decisions were separate because the 
centralized research approval ,decisions bore very little relation to the decision making prbcess for . 
spending moiley in support of research. Financing decisions were not an integ;al part of research . 
programming and priority setting. The donor enclave projects, which constituted most of IER's 
funding for operating expenses and other expenses of research, arose as each donor developed its own 
separate project management unit and financial management system for the research programs it was - willing to support in IE:.. 

Regionnlimtion: In order to make research more accountable to local clients (farmers and extension 
igencies), as well as to decentralize and rationalize the research planning process, part of IER's 
reorganization involved a regionalization of research planning and management. The first step in the 
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annual research planning process will be presentation of research programs at regional level, for input 
and approval from local extension agencies and farmers. And the regional research center will be the 
key administrative unit within IER, responsible for administration and srspport (including financial 
management) of the activities taking place within the region it is responsible for. Most regional 
research centers will in turn support the work of one or  more research smtions in their regions. 

Programming: IER has also developed a set of seven reseatch programs (Grains and Legumes; 
Industrial crops; Animal production; horticultural crops; forest and water resources; production 
systems and rural economy; and natural resources management). Within each program it has 
developed a prioritized series of research projects. Many of the research projects will take place . 
across a range of regional research centers (and the stations under them), with one center or  station 
playing the lead scientific research role. For example, in sorghum research the Sotuba regional 
center will provide scientific leadership to the program, while IER activities will be undertaken (and 
funded) not only at Sotuba, but at Longorola and Cinzana, as well. USAID will fund some, but not 
all, of the sorghum aclivities through the SPARC project. 

The SPARC project will support some of the research projects in the grain and legume program, the 
animal production program, and the production systems and rural economy program. Most of these 
projects will involve USAID disbursements of research operating expenses to more than one station or 
regional center. 

IER status: YER is currently a service ratlache of the Ministry of Agriculture. In practice, it relies 
on the DAF (Division Admir.:?trative et Financiere) as do the other Mir~istry services. In theory, as a 
service rattadre, it could have its own bank account and some degree of autonomy, but this has never 
been tested. The DAF manages less than 10% of IER's budget, with the Ministry of Employment 
and Civil Servant managing the approximately 25% salary bill and the donors providing and 
managing the remaining 65% of financial resources flowing through IER. 

m e  Ministry is committed to providing an important measure of autonomy for IER in both personnel 
and financial matters. The World Bank, with whom AID and IER have been collaborating as h e  
Bank prepare.. a major project of support for agricultural research in Mali, believes that this 
autunomy should inclcde: 

Complete financial independence and a "comptabilite atreprise" rather than a public sector 
accounting system, but with continued guarantee that the GRM's support for salaries and 
some operating expenses continue. 

!ndependence of staff from civil service constraints and security, and the hiring of research . 
and other staff on a contract basis (permitting selection f ~ r  performance) but uitR a definite 
career path spelled out. 

Legal status (eg, parastatal (such as EPIC, EPA, EZST) or foundation) to ensure the 
independence. 

Uncertainties regarding the Bank's proposals include: 

GRM willia!!ness to grant IER the degree of autonomy the Bank is requesting. 
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a Personnel status of researchers if such autonomy is granted: 'tPIbuld IER be able to retain high 
quality research staff, or support staff such as accountants, if their status shifts from civil 
service lifetime employment to a kind of shorter term contractual status. 

Mechanisms by which the GRM could sustain its current financial support to IER, both salary 
support, and operating expenses, if IER aulanomy, for example as an EPIC, means its 
removal from the national budget, and removal of its salary bill from the civil service salary 
bill. 

Relationship with the DAF and Treasury as regards time-conwming and inefficient accounting 
procedures, either under a scenario of autonomy, or under the scenario of achieving greater 
independence but still within the Ministry. 

World Bank support to Niono station: Early World Bank support to IER will be provided in 1992 
and 1993 to the Niono regional research center. The Niono center is seen as ideal for a prototype of 
the kinds of organizational and planning changcs currently being discussed becwse it combines both 
crop and livestock research, it is a new center, it is responsible for one of the most successful 
stations in Mali (Cinzana), and a number of different donors are funsling research there. One 
challenge to the SPARC financial management system will be to determine how quickly :he system 
will be at an adequate stage of experience and functioning to take on the management of the World 
Bank financing to the Niono center. 

Cadre organique: This is IER's personnel plan, which identifia numbers of positions ii ;; ;;.Ltled 
to. The cadre organique may permit IER some modest increases in both professionzl and non- 
pr~fessional support staff 2nd research staff. 

Attempts at similar systems elsewhere: IER staff and technical assistance recentlv visited two 
neighboring research institutes, in Burkina and in Sznqyl. Burkina has attempted to put into place a 
system similar to the one being contemplated for Mali, and for which the cmiiactors actions in 
designing a SPARC financial management system would be a first step. What they found was critical 
pers~nnel constraints that were preventing the system from becoming operational. 

OF WORK 

The contractor will assist IER in the design and start-up operation of a financial management system 
that can simultaneously ensure that AID funds can be disbursed to support SPARC research sites 
beginning with project implementation, and that the system can provi5e i?e basis for a broader IER . 
system encompassing a range of different funding sources. Any decision el;\ computerization and ' .  
software for the system will be based on advance concurrence between IER, USAID, and other 
interested donors. Specifically, the contractor will: 

1. Discuss IER financial management requirements (inclding need for Institute - wide audit of 
assets, control systems, and funds usages) with World Bank, ISNAR, and Ministry of 
Agriculture and it's DAF. 

2. Sdentif'y numbers and quality of current IER civil service accounting staff (support staff, 
accountants, and CPA - level) and their location (eg, IER headquarters, stations, donor- 
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funded project accounting units). Identify likely increase in accounting staff which current 
"cadre organique" would permit. Estimate volume of transactions and financial flows which 
could be handled for IER by: 

a) Current !ER civil service and contractual accounting staff 
b? Larger civil service accounting staff permitted by cadre organique. 
c) Larger staff permitted by using both civil servants and contractual staff. 

Visit the stations, regional centers, or departments with IER management staff if possible, to 
gain understanding of possibilities, and quality of c~ i r en t  staff and procedures. In partl:ular, 
visit or examine the following: 

a) Cinzana station 
b) AID-funded FSRIE project office 
c) Mopti regional center (with IER civil service accountant and FSWE financial 

management system). 
d) Dutch-fbnded IERIDRSPR program at Sikasso. 
e) Longorola research station outside Sikasso (irrcluding for management of USAID funds 

for sorghum research in 1991) 
f, N'iarla research station (including both CMDT-fbnded research and modest AID-funded 

199 1 sorghum research) 
g) Niono regional center 
h) Korporo-Kenieba substation, and its funding throug'h USAIDIFSRIE project. 
i) In addition, discuss with Sotuba sorghum program leaders, and with FSRIE financial 

management unit the experience in disbursing and tracking 1991 sorghum funds for post- 
ICRlSAT sorghum research. 

Assist IER General Services Bureau to obtzin and understand the charts of acumnts, as well 
as other basic accounting, reporting, ad control requirements, of the several major donors 
to IER, including at least the World Rank, h c  Dctch, the Swiss, Ciba-Geigy, and the 
CMDT. Assist IER to ensure participation by Malian and expatriate finapcial management 
staff from other IER projects in the design of the financial management system, including the 
development of the manual of proced:ires (see item 9 below). 

With the same donors cited in (4) above, assist IER General Services Bureau staff to 
construct an Institute-wide operating and investment budget for 1!:32/93 for major research 
programs, which provides an overview of all major sources of funding, both donor and 
GRM. 

Q 

Work with IER accounting staff, donor financial staff, Department and Regional Center 
Directors, and other researchers involved in research planning and implementation to design 
a financial management sys:em which can: 

- Eriure adequate and timely disbursements to researchers in widely scattered stations 

- Provide basis for program budgeting, monitoring and cost accounting 

- Ensure tracking and controls adequate to donor requirements and capable of being 
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implemented on a sustainable basis by IER 

- Meet reporting requirements of several key donors 

- Permit IER to charge overhead and fees on those services for which it could charge on a 
fee-for-service basis 

- Initially serve as USAlDnER SPARC project accounting system, but be expanded, either 
immediately or later, according to the plans of IER and other donors, to include other 
projects and sources of funding, and ultimately provide the basis' for the accounting 
system of IER even if its status changes to a more autonomous one. 

Determine with IER staff the extent to which GRM financial support to IER which currently 
goes through the DAF could be accounted for in a new accounting system meeting these 
other criteria. 

Recommend the accounting staff and advance/disbursement methods required at the level of 
regional centers and stations for such a financial management system to work. 

Design financid management system permitting SPARC disbursements and disbursements 
from those other donors or sources of funding ready to use rhe system, and permitting AID 
certification. This new accounting ana financid management system will conform to the 
current GRM accounting plan 57 and provide for conversion to the 82 accounting plan. The 
system will provide for: 

9A. Development and editing, at any time of the following reports: 

- . a chart of accounts in conformity with 82 chart of accounts; 

- an account balance (beginning balance, movement for the period, ending balance); 

- a neneral ledger with thc following characteristics: 

beginning balance; 

total for the period; 

total for the accounting period; 

end of accounting period statements; 

- profit and loss statement; 

- establishment of the following journals: bank, encumbrance and petty cash; general 
j o m a l  balance sheet; 

- determination of operating expenses; 
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- statement of accounts payablelreceivable. Detailed tables on: 

fixed assetslnon-expendable properties 

depreciatian 

short and medium term credit; 

short and long term debt; 

grmt per donor and per project; 

accounts payablelaccounts receivable; 

9 specific balance for financial decisions; . 

account statement. 

- automated bank reconciliation; 

- relation between account posting and the budget; 

- automated clearing of accounts between the accounts receivable and balance sheet 
account. 

9B. A cost accounting system, integrated with the financial accounting system, which will 
function to meet the following needs: 

- determination of costs per research project; 

- development of a billing system; 

- determination of indirect costs and dire:: 7osts; 

- dt termination of inventory value. 

9C. A budgetary management system which will function to meet the following needs: 

- overall budget planning for IER; . l 

- development of yearly and quarterly operating budgets by major line item; 

- budget planning and management for each programlcenterlstation; 

- determination of planned versus actual exnenditures and analysis of differences or 
variances. 

9D. An inventory management system for management and control of inflow and outflow of 
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goods and stocks, and their use, 

9E. Organizational chart providing for roles, respolisibilities and functional relationships of IER 
personnel. 

9F. An internal control system which will function to meet the following nceds: 

(1) roles and responsibilities of each post in the accounting system; 

(2) qualifications of the accounting staff, 

(3) sezregation of duties; 

(4) safeguard of assets to include: 

control of petty cash; 
control of cash checking and 2eposits; 
disbursement of cash advances; 
inventory request, utilization and disposal 

9G. An accounting and financial manual of procedures detailing required procedures for proper 
(GRM and donor requirements) for accounting and financial management. 

. ' 9H. The new system will take into account the financial management requirements of various 
funding sources such as: 

The National Budget 

The donor agencies 

The resources generated through IER profitable activities 

Other funding sources 

91. The system will be designed to produce financial status summary reports for GRM, USAID, 
and other donors, to include cash on hand and bank balance ar~d their comparison to actual 
needs. 

10. Develop a phased plan by which all of the research activities, regional centers, ftations, and . 

other research units'supported by SPARC will be phased in to SPARC financial management ' . 
system durkig the first one to three years of the project. 

11. Develop plan by which USAlD funds t o  IER currently going through FSRIE project will be 
managed and tracked by SPARC accounting system. 

12. Develop plan by which World Bank funds to support research in Nisno could be managed 
and tracked by the new financial management system before 1994. 
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13. Analyze several options for IER staffing in financial management. 

14. Revise AID PP implementation plan, in English and French, to include all tasks involved in 
implementing the financial management system during the life of project. 

15. Prepare (1) a brief trip report, in French and English; and (2) a manual or procedures, in 
French, both of which will be provided to USAID two weeks before the departure of the 
consultant. The consultant will then revise and finalize the report and the manual or 
procedures, in light of AID, IER, and other donor comments, grior,to his departure. 
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. . ANNEX F-4 : RESEARCH PROG=iMS ANALYSIS 

The Tables presented in this annex describe several of the IER 
research programs making up the Government of Mal.i1s Long Term 
Agronomic Research Plan. The programs described herein are the 
Cereals and Legumes Program, the Animal Production Program, and the 
Production Systems and Rural Economy Program. These are the three 
programs which will receive support under SPARC. . .  

The content of these programs was developed and refined by IER 
researchers and SRM extension agencies over a period of two years. 
With the assistance of ISNAR, IER research administrators and. 
researchers established a consultative and iterative process 
leading to development of a coherent set of programs. The process 
was based on in-depth constraints identification and cataloguing of 
available research results, and then on targetting high priority 
researchable problems amenable to resolution by current or 
projected numbers of research scientists. The priority established 
for individual resear~h projects within programs was based on a 
method developed by ISNAR which uses the best information available 
to calculate research benefits (value of yield improvements 
multiplied by projected area of adoption) . The method also 
calculates projected research costs (based on Malian projections 
for researchers needed for each projects, and Malian cost data for 
cost per researcher in existing productive research programs). The 
priority ranking of each project within a given research program is 
then made according to the greatest benefits achievable per 
researcher-year. 

Tables F(4)-1 through 3 set out the research projects in priority 
order for the three IER Programs to receive SPARC support. Table 
F(4)-4, building on the table of research personnel needs in 
Section 1II.D (Research Programs Summary) in the main body of the 
Project Paper, sets out scientific personnel who will be working in 
those IER projects and programs supported by SPARC, and provides an 
indicative estimate of operating cost requirements, and their 
sources, in order for those projects to achieve desired results. 

Tzble F (4) -1 indicates with an asterisk those research projects 
identified as high priority by IER which will receive USAID funding. 
through SPARC. Tables F(4)-2 and F ( 4 ) - 3  do not have similar' 

I indications between those programs will undergo further definition 
and refinement during Year One oi the SPARC project in preparation 
for identification of actual prcjects to be supported by SPARC, to 

. begin in Year 2. 
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ANNEX F-5 
TECHNOLOGY TRANSFER ANNEX 

A. Effective Technology Transfer: Research-Extension Links 

Introduction' 

The goal of most s;.-azgies to link extension activities with commodity-based, thematic research 
programs is to improve rural well-being through the transfer of appropriate technological solutions to 
production problems. 

Research-Extension strategies ~~sually cover tjve important activities: 

The identification of extension themes that are superior to existing practices through on-farm 
testing within detined agro-climatic zones; 

Feedback to station researchers to permit judicious aSlocation of station resources; 

Training extension agents to conduct on-farm tests, and working with extension administrators 
to translate the results of on-farm tests into reliable extension themes; 

Getting farmer feedback concerning on-farm and extension themes as well as a description of 
the indigenous knowledge of the commodity,in the agricultural system; and. 

Improving methodologies for increasing the effectiveness of researchlextension linkage, 
including: 
a: .defining agro-climatic zones appropriate to different technologies, 
b. developing better methods for comparing on-farm test programs that reduce time and 

increase the reliability of technology transfer. 

Current Constraints on Effective Research and Extension Links 

There are several general constraints on effective researchlextension linkages which affect the entire 
agricultural production system. Specific constraints are those which present opportunities for 
improvement under the Sr'ARC project. 

* 

'The working pmup for rrrcnmh and extcnrion liairon waa compared ol: Malrrrn Fofann, Agricultural Economist and Head 
of OHVIDRSPR; Jeny Johnson, SPARC project design Agmnomirt; Auydin DembClt, USAID Ex le~ ion  Specirlirt; ud 
3amba Tnod,  A ~ m m n i r t  nt Cinzana. Thir group met with individual8 involved in  m h  and extension in Sinlromlr (in tho 
OHV zona), SCgou, Mopti. nnd S i r o .  The p u p  dro met with the H a d  of extension Tor OHV, md World Bank and 
National Direction for ~p t i cu l lun  delegates involved in the National Apricultum Extenrion Pmject (PNVA). Augurtin 
Dcmbtlb'r me111 turvey of adoption of ngriculturnl technolopia in Mali containa a delailcd dacription of the oqanitalions 
cumntly conducting technology tmnsrer. 



General constraints include: 

1. Lack of existing on-farm test themes with production gains that justify more intensive on-farm 
testing and extension; 

2. General lack of conviction that research can make a significant contribution to improved rural 
well-being; 

3. lnadequate affirmative action for improving the well-being of rural women; and 
4. Environmental and production problems that need to be addressed through a range of policy, 

institutional and research measures. 

Specific Constraints: 

1. Insufficient coordination between organizations at the regional level conducting researchlextension 
liaison; 

2. Absence of agro-climatic zonation (as well as socio-economic characterization) for adapting new 
technol~gy to different physical and biological environments;' 

3. Inadequate knowledge needed for effective liaison; 
4. Insufficient transportation and operating expenses for effective liaison; 
5. Lack of defined liaison responsibilities in extension agent job descriptions; and 
6. Centralized programming of on-farm test activities. 

Discussion of General Constraints 

. . .  with nroducti- more w v m  . . . . 1. ot e x l u  on-farm test themes 

The six different extension agencies that operate in the areas to be covered by SPARC-supported 
research are making signiticant investments to increase rural well-being. The IER and associated 
projects are also investing heavily to create an agriculture research system that is worthy of continued 
investment. Adoptable extension themes which increase production must be developed in order to 
justify continued extension and research investments in these areas. . .  

The impact of extension themes varies widely and a few good themes with a profound impact on rural 
well-being can 'pay' for the whole system. Nevecheless, the potential for existing extension and on- 
farm test themes to contribute signiticantly to improvement of rural well-being is often questioned. It 
needs to be understood that on-farm testing does not create research results. It is only a conduit for 
confirming, modifying, and transferring new technologies, and station researchers must seek to 
generate ruearch results that can be translaterJ into viable extension themes. 

8 

2. affirmative action for b r o v i n e  the well-heiqe of rural w o w  

Building an effective system fur liaison between research and extension necessarily implies specific 
attention to the role of women in the enhancement of rural well-being. Some Malian extension 
agencies have specitic extension themes directed toward women's groups. Given the opportunity, 
several Malian women's groups have become especially creative entrepreneurs in agricultural produc- 
tion, transformation of agricultural products, and the development of underexploited local markets for 
agricultural goods. 
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Most extension agencies are sensitive to the need to create opportunities for women to identify and 
develop activities that will more fully manifest their potential as innovators and economic agents. The 
constraint to effective liaison between research and extension at this level is the absence of initiative 
within thematic research to respond to this need. 

The easy solutions to many production problems have already been tapped by research and extension. 
Outstanding problems like restoration of soil fertility within subsistence, low input agriculture systems 
requires a multi-disciplinary effort among highly-trained and highly-motivatcd'researchers. 

It was once thought that exotic cultivar screening would provide modest improvements in food crop 
yields. However, with the exception of cowpeas, exotic variety screening has not been a viable 
approach. Local variety collr~ction, evaluation, and selection offer promising mid-term improvemenfs, 

. sound crossing and cultivar creation programs are needed to obtain solutions to a wide variety of crop . 
improvement problems. The incorporation of Striea resistance, leaf diseases, and insect pests in good- 
quality, high-yielding sorghum, milict, and cowpea varieties will require a concerted, sustained effort 
by highly trained and highly motivated entomologists, weed scientists, pathologists, and plant 
breeders. 

4. m r a l  lack of conviction that research can m z k e n t - n  to . . . . 
- 

_well-beine 

.With few notable exceptions, food crop research has had limited success with generating research 
results that have widespread impact on rural well-being. There is a limited understanding of the role 
that a national agricultural research system shwld play. Externally-funded extension agencies too 
often seek to demmstrate impact on rural well-being largely r!) justify their existence and continue the 
flow of financial support. Some extension administrators may srlso feel that extension is "ahead" of 
research in addressing priority production prohlems. 

Discussion of Specific Construi~~ts 

1. Las;k of c w r ~  between 1 
. . 

On-farm testing is currently being conducted by several organizations within and between regions in 
Mali. EMIPV is SRCVO's unit for multilocational trials and on-farm testing in collaboration with 
extension agencies. All Malian extension agencies have divisions responsible for coordinating their . 
programs with agricultural rpearch. In one case, the OHV, farmers and extension specialists are also. 
proposing on-farm test themes. The Farming Systems Research Department (DRSP) also conducts . 
large numbers of on-farm tests. The Agrometeorology Service has also enjoyed notable success 
around Bamako with the application of precipitation probability to specification of optimum planting 
and weeding dates of local cultivars of sorghum and millet. Within the framework of the World Bank .. - financed PNVA project in Sdgou a d  Mopti, on-farm tests are generated by livestoc!: and forestry 
researchers, in addition to those cdnductd by the PNVA and those proposal by collaborators within 
food crop research. 
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The multiplicity of on-farm testing efforts is not excessive nor does it represent overlap sad 
duplication. Different organizations have different objectives and on-farm testing is simply the most 
appropriate multipurpose researchlextension tool. 

To exploit and disseminate positive technological improvements through this diverse assortment of 
research programs at the lowest reasonable cost, however, those involved in SPARC-financed 
research will need to assure clear and frequent communication, and coordinated, complementary 
actions with the various extension programs in their research areas. 

. . . . '  . . 2. b k  of w r o - c l ~ m c  z o h o n  (as well as socio-economic charactenzatlon) for a-tv of neul 
to different ~ h v s  cal environments 

Technologies generated on research stations are rarely adapted to the entire range of environments for 
which they are intended. New high-yielding sorghum varieties may perform admirabljr in and wound 

. . the station where they were developed. Yield performance usually decl.ws as they are nowd to 
regions with different soils, precipitation and insolation patterns, insects, diseases, and weed pests. 
Recommended chemical fertilizer rates based on station response tri?!s are often rendered almost 
meaningless to the farmsr who wants to know how much manure fertilize; should be applied in his 
tield under dift'erent crop and soil environments. Sociological and economic: considerations further 
challenge those responsible for providing farmers with reliable recommendatirrns to optimize basic 
crop commodity production. 

Farming systems research has addressed some of the socio-economic subdivisions necessary for 
focusing research priorities on felt needs of subsistence farmers, but little has been done to character- 
ize the physical and biological zones and prioritize commodity research within regions for different 
technologies. 

3. mff ic ien t  range and denth of technical knowledee necessarv for effective li- 

The off-station researcher is expected to be polyvalent with a good grasp of breeding, agronomy, soil 
science, plant protection, and extension for multfple commodities. In reality, the ability to work with, 
and learn from other scientists, extension specialists, and farmers is probably the most important skill. 
It is felt that they could be more effective if they and their extension counterparts had a bztter 
command of each of the station disciplines as well as a sound understanding of systematic experimen- 
tal design and analysis. 

4. jnsufficient transnortation and oneratinr, exoenses for effective l i a ' w  
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The multilocational testing unit (EMIPV) at the national level has been deprived of all but sporadic 
financing since SAFGRAD discontinued support to on-farm testing in 1985. A patchwork of 
personnel and operating expenses has saved this cell from complete dissolution, but has inhibited them 
from playing a dynamic role in technology transfer. However, a well-coordinated EMIPV regional 
unit has been operating from the Cinzana station during the past four years. 

Multilocational trials are normally conducted under controlled off-station conditions with the objective 
of sampling physical and biological environments not found on stations. They are usually small-plot 
replicated experimental designs that are considered too complicated to be conducted on farmers' 
fields. Only recently have check plots included farmer practices and low fertility levels. 



. . Traditionally, IER researchers have argued that, for reliable variety or- agronomic practice rewmmea- 
dations, three years of multilocational. trials and three years of on-farm testing of new cultivars are 
needed before seed multiplication and releas5 of cultivars to extension. As one extension agent 
observed, "people could die before a new variety is released from research." 

The key to reducing the amount of time necessary to release a, new variety is to increase the number 
of multilocational and on-farm testing locations. The same principl~s of reliability, sample size, and 
staging of adaptability can be applied to non-varietal technology transfer from research to extension. 
The constraint is that increased testing locations requires more vehicles and operating expenses. 

In the areas covered by SPARC project activities, every effort will be made to assure that, as part of 
the proposed regionalization of research, numerous EMIPV networks, dispersed carefully within each 
region, will be created. Such networks could he restricted to 10-15 km radius and could be serviced , 
cheaply and efficiently by motorcycles rather than vehicles. 

. . . . .  5. Lack of w o n  of k o n  re~agns~b- job . . . . 
It is not uncommon for n~ultilocational and on-farm testing agents to find that joint testing programs 
have been designed at the national or regional level and the:: passed down for implementation. This 
practice runs contrary to the intent of on-farm testing. The extension agent is usually the contact 
person for the on-farm testing team and is expected to recruit a collaborating farmer, explein the 
requirements of the test, transfer the test inputs to the farmer, supervise seeding, collm rainfall data, 
regularly visit the test, and supervise the harvest. Obviously, the most important player in a large on- 
farm testing program, other than the collaborating farmer, is the local extension agent. Adrninistra- 
tively, however, the agent often has little to gain from good collaboration and can risk a great deal if 
the test fails even though he has not participated in the design of the test and may not even be in 
agreement with its objectives. 

This uneasy cooperation between research and extension has led to the sentiment among some 
extension agents that the tests are for research, and that their mainstream extension activities are more 
important. The percentage of successfully completed tests is affected and .the quality of the informa- 
tion provided by the test is compromised when testing activities are not a programmed part of the job 
description of the extension agent and integrated into the evaluation procedure for extension agent 
performance. - 
The decentralized testing networks in the SPARC project will allow more time for the EMIPV 
agronomists to supervise their trials and have closer local ties with DRSP and extension agents. 

. . .  6. m a t i z e d  gr~grarnming of on-farm test a c t l v ~ t ~ s  b 

There is a tradition of planning multilocational trials and on-farm testing programs in concert with . 
national extension leaders during research meetings in Bmako. Some extension agencles complain . 
that experimental designs, varieties, and other new technologies advanced to on-farm tests are 
inappropriate to regional agroclimatic zones or are not based on priority problems determined at a 
regional level. The local extension agent is less enthusiastic about close cooperation when the test 
themes are only tangentially related to more important production coilstraints. The test becomes an 
obligation for the farmer and the extension agent and not an instrument for technology transfer. 
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Evoluntion of the Effects uf the IER Re-organization upon ResearchIExtension Linhges 

IER re-organization is oriented around the following changes: 

regional tinancial and scientific autonomy; 
b redistribution of researchers from Bamako to four regional research centers (six regional 

centers eventually); 
supervision of regional research activities and financing by regional committees; 

b a single head of regional research at each center for all research (IER) disciplines (including a 
farming systems team at each center); 

b national support for disciplines (like macroeconomics) that are required periodically in all 
regions; and 

b a new organization chart suggesting new administrative relationships between national head- 
quarters and the regions as well as program leaders for commodity research across regions. 

Decentralization and regionalization may address many of the constraints on effective research- 
extension relations. More regionally defined research priorities, based on a systematic diagnosis of 
commodity production constraints, will he an advantage over the existing system. More station 
researchers can he involved in the multidisciplinary task of defining researchable constraints for each 
commodity. One head of regional research should ensure the interdisciplinary nature of research 
activities within a region. Strong professional bonds can be built among researchers and extension 
agents working in the same region toward similar development objectives. Regional oversight 
committees will he able to generate publicity for the research center and may even be able to 
encourage regional tinancial suppurl for key research activities. In some respects, regionalized 
research activities may he less costly than nationally-run programs, and create an improved capacity 
to respond to significant regiona1,agricultural upportunitics, With a single head of regional research, 
the liaison responsibilities of the ~nultilocational testing, farming systems research, and others could 
be precisely defined so the extension agencies in the region would deal with a single representative 
from researclr. Regionalized ruei~rchers could have a more profound effect on extension activities by 
sharing their commodity expertise with agents during monthly training sessions of extension - 
specialists. 

However, there is some risk that the proposed regional center complete with a director, accountants, 
secietaries, drivers, technicians, a five-member farming systems team, and four or five thematic 
researchers will impose a heavy tinancial burden on the Malian government. The administrative tasks - 
associated with daily opetiition of a regional research center could deprive research of scarce talented 
Malian researchers. There is also some risk that researchtextension linkage, like other research 
activities, could be deleteriously affected in the long run. . . 

* 
Efforts must be made to keep a cap on contractual hiring for support positions and the recruitment of . 

, . 
new researchers to a till stafting requirements at new regional centers. The redistribution and training 
of existing IER staff, including researchers responsible for liaison, must be adhered to as strictly as 
possible. The delegation of essential responsibilities to higher trained, more motivated, better 
remunerated, and more highly capitalized thematic researchers should apply to off-station researchers 
as well as to other thematic researchers. 
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Options to Estilblisll EfTective Linkages for the Commodities Supported by SPARC 

Effective liaison will depend upon successful implementation of core activities of the SPARC project: 

Market studies for SPARC commodities that lead to stable crop demand and higher market 
prices; 
Successfil re-organization of extension in DRA Sdgou and Mopti via the PNVA project for 
effective transfer of appropriate technologies. Incorporation of women into extension 

q.. activities; 
Successful solution to some of the difticult environmental and production problems via the 
studentlresearcher mode uf training and implementation of research. 
Successful station research leading to viable on-farm test themes; 
Successful agroc!imatic zonation (and socio-economic characterization) for SPARC commodi- 
ties; 
Successful regionalization of research activities during the life of the project. 

The three options for successful linkage between research and extension include: 

b Adapting the existing system to a regional research center; 
Delegation of responsibility for all oft'-station research to Farming Systems Research within 
each region; 
Reinforcing multilocational trial capacity in SPARC project areas and delegation of ~n-farm 
testing to Farming Systems Research within each region. 

The existing system hits to coordinate scarce liaison resources into a coordinated, well-defined 
system for technology transfer. There is an overlap of functions performed by EMIPV and FSR. In 
the Sikasso region, the objectives of farming systems research are very similar if not identical to those 
performed by SRCVO's EMIPV unit. Adapting the existing system would propagate the confusion of 
roles and.detract from the overall objective of better focused, more responsive, and less redundant 
regional research teams. Many of the constraints identitied above would persist. 

The second option implies abolishing the existing unit for multilocational trials and on-farm testing 
and the allocation of all off-station research to the farming systems rcsearch teams at each region. 
This option is unsatisfactory hecause thematic researchers must Iiave access to off-station environ- 
ments io test new technologies and adapt them to agroclimatic zones which are not represented on 
stations. In addition, FSR trams may have a different agenda and may not be able to assume the 
responsibility for all off-station research. In the absence of effective FSR, the linkage system would 
be worse than what actually exists. This option also fails to address some of the important constraints. 
and would essentially onlyshift the responsibility for technology transfer from thematic research to 
FSR. 

The third and most attractive option for improving the linkages between research and extension would 
strengthen multilocational testing for SPARC commodity technologies at each regional research center - and delegate all large-scale on-farm testing activities to the farming system team in each region 
supported by the SPARC project. This will involve the coordination with farming systems research 
to conduct surveys, collect environmental data, and analyze of environmental variables responsible for 
agroclimatic zonation of SPARC commodities within target environments. 
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Collaboration with other entities within and outside of IER (PIRT, Agrometeo, hydrology, IPR) will 
also be useful in order to bring full Malian expertise to bear on the process of agroclimatic zonation. 

This program would be implemented through 10-15 multilocational trials in a limited radius of the 
regional research center. Highly motivated and competent off-station research technicians would staff 
the stations and sub-stations in different agroclimatic zones of each region and would conduct these 
trials with collaborating farmers in the surrounding area. Trial design, procurement of trial inputs, 
analysis and reporting of results would be coordinated at the regional center. 

Such localized off-station research would he inexpensive in comparison to theexisting system which 
requires considerable vehicle use in travel from a national or regional center to different agroclimatic 
zones. Sikasso and Sotuba regional centers would integrate the existing farming systems teams in 
these regions and delegate responsibility for on-farm testing to them. A new team is in the process of 

'.' being installed in Mopti and would he integrated into the regional research center and plans are 
underway for a farming systems research team for the regional center at Niono. Limiting SPARC 
support to strengthening multilocirtional testing is consistent with the concept of support to thematic 
core commodity research without Jiluiion of pruject impact by extension into large scale on-farm 
testing requiring considerable resources. 

The SPARC project will concentrate project resources on doing well what thematic researchers do 
best and solve some of the difficult environmental and production problems that face Malian 
agriculture. 

B. Effective Technology Trunsfer: Private Sector Opportunilia 

The recent political and economic changes in Mali have spawned an impressive number of small 
private agricultural businesses. Many of these small firms serve agricultural producers or transform 
and add value to agricultural produce. During the implementation of the SPARC Project, it would be 
useful to examine how the IER might establish and maintain collaborative links with private sector 
firms in the agricultural bilsiness. The payoff in technology transfer may be as great, if not greater, 
than similar relations with extension services. 

The private sector is active in evaluating and making recommendations for: 

b New pesticides 
Seed varieties 
Natural phosphates 

b Innovative milling 
New food products 

New pestlcldes . . 

As private sector companies hring new pesticides to the market in developed countries, a few of those 
products are targeted for developing countries. It is important that Malian farmers are given timely 
access to new, efficient, and safe pesticides that are profitable and ecologically friendly. 
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Traditionally, IER has pre-tested and screened pesticides for two to three years before they making 
them available to farmers. Private tirms have usually fully tinanced this testing. There may be 
opportunities during the SPARC Project tc encourage and expanded this relationship. 

Seed Varietigj 

Until recently, only commercial "European" species of vegetable seeds have been sold in Mali. 
Recently there have been isolated cases of local okra seed and early variety cowpea seed being 
produced as seed per se and sold as seed rather than as grain for consumption. A commercial 
seed sector may gradually emerge in Mali. As this sector evolves, the IER should be in the position 
to provide pure foundation seed via the government seed agency (OPS) to individuals desiring to 
service farmers with quality seed. In the scope of the present project, cowpeas will probably be the 
initial crop to be w~dely sold as seed. 

Tilemsi Phosphate has been n)mniercially available for over 10 years and production is reaching the 
capacity level of the present rnininglcri~shing infrastructure. Composting techniques, including PNT 
are now being tested by IER. As these techniques and application dosages become known during 
project implementation, contact should be made with major PNT merchants. 

.The Food Technology Lab received an IDRC experimental abrasive "roll over" dehuller in 1980. 
Initial tests indicated excellent potential for dehulling fonio, pearl millet, and sorghum. This prototype 
could serve as a conceptual hasis for sniall milling technology in Bamako and eventually all market 
centers where mechanical milling is available. Contacts with apprupriate institutes and persons should 
be explored in the course of project support for the Food Tezhdogy Laboratory. 

The potential for this area is enormous and is discussed in detail in the technical analysis on the Food 
Technology Laboratory. 
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ANNEX F-6: SOCIAL SOUNDNESS ANALYSIS 

I. JNTRODUCTION 

This analysis identifies the stakeholders who will benefit fromthe 
assistance to be provided by the project. The analysis then 
examines the setting for agricultural production in Mali. 
Smallholder production objectives, strategies, organization, and 
constraints are described. Opportunities for focused research to 
address farm-level and institutional constraints and to thus 
generate improved technical packages or components thereof are 
discussed, as are incentives and other means by which institutional 
efficiencies and economies of scale can be achieved. The, 
importance of involving farmers in the identification and testing 
of promising technology is cited as a key element which will govern 
the success of the project. 

Two basic strategies--participation and communication--are 
suggested for overcoming or mitigating constraints to smallholder 
involvement in the research program. The need for complementary 
research and for effective collaboration among several institutions 
is cited. An encompassing theme is the importance of female 
producers to the rural production system and to the well-being of 
the Maliari production unit. 

The impact of agricultural research on the Malian economy will 
depend on the generation of appropriate improved technologies to 
make farming more productive and profitable for smallholders. The 
superiority of potential technical packages or production 
components must be demonstrable at the farm level so that the 
inherent skepticism of the smallholder can be overcome. 

Success in producing suitable technologies will depend on 
establishing good communications with farmers--male and female--to 
learn their views on what constraints need to be overcome. 
Concomitantly, the adoption of new technologies by farmers requires 
an effective system of extension to provide production assistance 
but, more importantly, to monitor and evaluate smallholder 
assessment of technology. 

Social scientists will play an important role in fac'ilitating. 
communication between farmers and researchers by surveying villages. - 
to identify villages and farmers who are receptive to new ideas, by 
talking to farmers near research stations to identify their 
particular constraints and communicating their findings to 
researchers, by working with extension agents on effective methods 
of presenting new technologies-to farmers, by monitoring far~ars 
opinions of new technologies th'rmgh periodic interviews, st?;-veys, 
and meetings with farmers, village leaders and organizations, 
extension agents, and commodity research scientists. 

Mali is a culturally-diverse nation inhabited by a large number of 
ethnic groups who have worked out complex systems of living 



harmoniously with each other, regulating access to farm and range 
land, and adapting to cyclical demands of ecological disaster. The 
apparent homogeniety which meets the untrained eye is deceptive.. 
Each of the 10,000 villages in Mali can be unique in its history, 

, its internal and external social and ethnic relations, its 
ceremonial and religious traditions, its organization, and 
propensity to accept new ideas and adopt new technologies. Social 
scientists engaged by the project must treat each village 
individually. Inquiry cannot assume that agricultural practices, 
constraints, and opportunities are generic to a group or an prea. 

11. BENEFICIARIES 

A. PRODUCERS 

Farmers 

Farm families will benefit from agricultural research by increased 
production of staple and cash crops. This will provide them $004 
self-sufficiencv and cash for other expenses. Women farmers will 
also benefit from more food for their families and increased income 
and status. Cash crop production in the agricultural sector will 
attract more young men to participate in farming, rather than 
leaving to find wage employment in the urban areas. This appears 
to be happening to a certain extent in the Haute Vallee and the 
CMDT area. Any reversal of the rural to urban labor miaration will 
be beneficial to the national economy. 

Research on forage crops will allow smallholders to keep animals 
nearby and benefit from their production of meat, milk and income. 

Women 

Rural women play an important role in the commercialization of 
cereals at the household level and their i~1comes will benefit by 
increased production. Women sell grain in the village markets to 
meet the financial needs of the household. They sell their produce 
and grain by measure rather than weight, so these internal village 
prices are not necessarily the same as the prices for which a man 
sells grain to a collector. It has'been pointed out that women are 
often selling grain at a lower price than men. Now that the GRM is 
periodically publishing the current grain prices around the e 

, . 
country, farmers can choose their best market outlet. - 
Village women's groups may buy grain mills where the women can pay 

. to have their grain ground, saving them much time and labor. The 
transformation of grains in the household is traditionally assigned 
to women. This invol.ves removing the hull, winnowing, and then 
producing flour which is used in cooking. Most Malian women use a 
mortar and pestle for this, spending several hours a day pounding 
enough, grain for the day's meals. In urban areas and increasingly 
in some villages, mills are available where women have their grain 
ground. The operators of grain mills can also count on having an 
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increase in business, as women have access to more cash. 

Consumers will have an increased supply of grain available at more 
stable prices, which will improve the nutritional ~tatus . . of the 
community. The production of value added foods will give women the 
option of a arain food product which requires much less time and 
energy in preparation than unprocessed sorghum .or millet. The 
millet cowpaa composite flour infant weanina food will have in 
impact on child nutrition and mortality. Healthier children are 
easier to care for, and can result in a lowering of the birth rate, 
saving a great deal of the energy that women expend on childbearing 
and child rearing. Relieving women of some of their time spent on 
food preparation and child care will free them for other productive 
activities. 

C *  RESEARCHERS 

SuPDort for IER 

The SPARC project will directly benefit those Departments within 
IER involved in the implementation of agricultural research and 
extension. Faricultural research will be supported on those 
commodities (such as millet, sorghum, cowpeas and forage) accorded 
priority through a collaborative and iterative research 
prioritization process involving IER researchers and 
administrators, USAID/Mali, and the SPARC Project design team. 

~esearchers at the stations and in the labs will have the Deans 
conduct research. 

IER has personnel who can benefit from the w e d  t r a  
opportunities the SPARC project offers. The personnel already have 
basic training, knowledge of Malian agricultural issues, of 
agro-ecological and ethnic differences, of major crops grown in 
each area, of sociological issues related to social division of 
labor, and other responsibilities between men and women, 'young and 
old, of basic knowledge of state and traditional land rights and of 
consumer tastes and preferences. 

IER has only a few women em~lovees, and these should be given the - 
. opportunity for further training. More women will be employed by 

IER throughout the organization and will have opportunities for 
long and short term training. 

Food Technoloay 

The development of products by the Food Technology Lab will open up 



a new area of industrv in the processing of food grains to produce 
value added foods, such as rice substitutes, and weaning foods. 

Increased production will help assure stable supplies of food 
grains. Grain merchants, from the wholesalers to the retailers, 
will have a more stable market. There are several levels of 
merchants: collectors, large wholesalers, small .wholesalers and 
retailers. Collectors go to the rural markets' to buy cereals. 
They are usually financed by large urban wholesalers, who 
remunerate them according to the quantity and price of cereals. 
These large wholesalers have their own trucks for transport.: 
Smaller wholesalers are the distributors of cereals bought fromthe 
large wholesalers. The retailers, who buy from the small 
wholesalers have the least security of all the merchants. In 
general, the relationships between the different types of merchants 
are personal and informal. 

111. THE PRODUCTION SETTING 

A. OBJECTIVES AND STRATEGIES 

. Farmefs' Goals 

Farmers study the ecosystem and each farming system is geared 
towards the accommodation of this com~lex ecosvstem of uneven and 
unpredictable rainfall, varied soil types, and plant disease and 
parasites. The small farmer has developed - through the experience 
of having to operate with limited resources and therefore limited 
alternatives - a system of resource allocation, cropping patterns 
and cropping technologies that emphasize fieteroaeneitv. It is this 
heterogeneity that enables the farmer to spread risks so that 
farming becomes economically viable. The heterogeneity that is 
referred to here includes planting different grains or different 
varieties of grains which have different rainfall and sunlight 
requirements, varying maturity, and intercropping other crops with 
the grains. 

There is a difference between the strategies of men and wdmen. The 
male seeks to obtain maximum vielq from his fields both for . , 

auto-consummation and for cash. The woman is planting a large 
variety of vegetables to provide the family with the 

ents. This diversification provides the fam 
. varied and nutritious diet. Excess vegetables are sold in the . 

market, bus they supply a-very small income. 

- Smallholders need cash to pay taxes, to pay for marriages and 
funerals, to buy agricultural equipment, seeds and fertilizer, and 
for other various requirements. Often the income generated from 
agricultural production is not enough to make buvinq aariculturat 
in~uts ~rofitable. If the farmer has to buy the inputs on credit 



he may be forced to sell produce immediately after harvest, when 
the prices are poor, in order to repay the credit. Later on in the 
year, if his grain supplies run low, he has to buy grain at very 
high prices to feed his family. 

The farmer also has limited labor. If he has'to choose between a 
more labor intensive technique or extending the area of land he 
cultivates to increase production, he will choose the alternative 
that requires the least labor. There is a certain status 
associated with cultivating a large farm; that farmer is a "hard 
workerm, and if he has a poor harvest it's viewed'as bad luck, not 
'lack of inputs. 

Livestock Production Goals 
. . 

Smallholders keep livestock to provide milk,  eat and skins for 
their own use and to sell. Livestock are also a form of Jnvestment 
or savinas of wealth and are exchanged among farmers. The animals 
may be kept near the household during much of the year, being 
penned up in a corral at night and left to wander freely during the 
day with a herdsman to watch them. But during the agricultural 
season the animals have to be kept out of the fields of the farmer 
and his neighbors. 

Many farmers who have contact with pastoral peo;ples consign their 
.herds full time to a herder, who moves them away from 1:ne 
cultivated area during the growing season to pasture them on rainy 
season Sahelian grasses and keep them away from the cultivated 
fields. The herder receives milk and some of the young animals a;; 
payment for his labor in pasturing and watering. The owner. is 
responsibla for any costs such as cattle taxes or medicines. The 
farmer may have the animals graze the stubble in his fields after 
harvest and~manure the ground. 

 here are several reasons why farmers prefer to havs the animals 
pastured elsewhere except after harvest. The financial and labor 
costs of watering and feeding cattle are too great. The costs of 
keeping the cattle out of the fields during the growing season, i ~ d  
the fines if the cattle damage a nei~ghbors field, are very hiqh. 
Farmers feel that they maximize.their cash profits by growing and 
selling crops rather than by feeding Ilivestock with the produce of 
their fields which competes for production resources wlth other- 
farm crops. , 

B. ORGANIZATION OF PRODUCTION. 

Villaae Rece~tivity 

About 70% of the Malian population are rural smallholders who graw 
cereal grains and keep a few animals (goats, sheep and cattle). 
Among smallholders the predominant ethnic group is Bambara who are 
concentrated around Segou and scattered throughout the Second 
Region. Other important agricultural groups are the Malinke in the! 

. 



Haute Vallee, the Senoufo and Minianka in the Third Region, and the 
Dogon and Songhrai in the Fifth region. 

Because of the historical mobility of the many groups who live in 
Mali, one cannot easily characterize the people of an area. 
Ethnicitv, occulsational caste, reliction and other factors give 
villages in Mali distinctive characters. A village in the Haute 
Vallee may have a majority cf Bambara inhabitants, along with some 
Soninke and a few sedentary Peul. Neighboring villages may be 
predominantly Soninke, or Malinke or sedentary Peul. When other 
variables such as religion are added, it is apparent that no two 
villages are alike and may respond differently to new ideas. 

In the Third region, the CMDT extension agents find noticeable 
differences in the aaricultural roles of men and women, and in 
rece~tivitv to the agents. Senoufo, Minianka and some Bambara 
women work in the family fields with their husbands. Gana women 
and some Bambara women do not help with the cultivation of the 
-family fields, although they carry food to the fields for the men 
and they do cultivate their own fields. Agents report that the 
Gana and Bambara women are more open, and easier to work with than 
the Senoufo women. 

The dynamism and willinaness of a village.to work with extension 
agents depends not only on the ethnic mixture of the village, but 
also on the personalities of the village elders and council, and 
the existence of villaae oraanizations. Younger men who >re 
interested in new technologies have little power in the village 
council. In meetings with farmers, the more powerful often 
dominate discussions presenting their own problems and views, while 
otherst views are never aired. To balance such group discussions, 
extension agents should have conversations with individual farmers 
away from a group or on their farms. 

Grain Production 

Millet and sorshum are the major cereal crops grown throughout the 
country and are the staples of the Malian diet. Maize is also 
grown in the more humid southern regions and because it can be 
harvested earlier than other cereals, it plays an important role in 
ineeting nutritional needs during the hungry season. Cotton is a . 
major cash crop in the Haute Vallee and the CMDT region. 

Although there are exceptions, in many villages both men and women 
partici~ate in the cultivation of the familyts grain fields. Men 

. clear and hoe the land and women sow the seeds and help with 
weeding. Participation in harvesting varies in different villages 
and with different grains. Men cut the corn stalks and women break 
off the ears of corn and carry them to the granaries for storage. - 
Commonly, men cut the millet and sorghum stalks and heads and 
thresh the grain, and the women winnow the grain and carry it to 
the house for storage in the granary. After threshing, the women 
are allowed to pick up the grains left on the threshing floor at 



the end of the day, and use it for their personal incomes. . 
.The head of the household (the eldest male in the extended family) 
controls the use of the grain stored in the household granaries. 
He determines and measures out the daily quantity of grain which 
the women prepare for the family's meals and he may sell bags of 
grain to pay for taxes, marriages or other financial needs. The 
man is generally responsible for providing the staple grain for his 
family. 

Women's Tasks 

W o r m  are involved in multiple work roles: aclriculture, a~ild-care, 
carrvina water, searchina for firewood, satherina pan-qultivated 
foods, cookinq, processins raw-materials and home maiintenance. 
They may be allocated a small parcel of land on which, they grow 
rice, cowpeas, groundnuts, sorrel (m) and other secondjarv crops. 
Women also cultivate veaetable qardens in both rain:? and dry 
seasons, and are responsible for providing the ingrediedts for the 
sauces served with the staple grain dishes. The sta]?le grains 
provide the bulk of the diet and most of the calorfes and an 
important proportion of proteins and B vitamins, but: they are 
inadequate without the putritionallv com~lementarv 'naredients 
which make up the sauces and which are provided by wo en through ; their'gardeb and gathered tree products. The traditicnal dishes 
eaten on a daily basis, do not contain large amounts of meat, but 
get their protein content from a combination of vegetable proteins 
along with small quantities of dried or fresh fish, meat or 
poultry. Some of the most important veaetable protein tjsources are 
fermented locust bean (sumbala) , peanuts, cowpeas, various green 
leaves (including baobab), and fermented sorrel seedis (dahtu). 
These are also important sources of iron and calcium, which are 
otherwise scarce in a diet which doesn't include much meat and 
milk. The assortment of vegetables in the sauce must also provide 
a complete array of vitamins and other minerals which are not found 
in the staple. 

Although women's gardens do not seem important on the national 
economic level, they are very important from the nutritional point 
of view. Just as there often occurs a shortage of grain during the 
hungry season, there is also a shortage of garden vegetables a t .  
this time because of lack of rainfall, limiting the ingredients for. 
the sauce to those which have been dried and stored, such as dried: 
baobab leaf powder, dried okra, fermented locust bean, fermented 
sorrel seed and dried fish. 

Food ~re~aration is labor intensive and requires many hours of 
labor by the women each day. ' A number of different dishes are 
prepared fzom sorghum and millet, and certain varieties are used to 
make beverages. If the grain was stored on the stalk, it must be 
threshed and winnowed before beginning the process of turning it 
into flour by pounding the grain in a mortar and pestle and 
winnowing again to remove the husks. The grain is then pounded and 
sifted to produce flour. The flour is cooked with boiling water 



and lye (locally made from millet or sorghum stalk ashes), while 
stirring vigorously to produce a gelatinous porridge, &Q, which is 
eaten with a sauce for the main meal. The lye increases .the 
nutritional vaiue of the amino acids (proteins) in the grains, and 
Malian !people say the grain is more satisfying to eat. The flour 
may also be worked into pea-sized balls with a little water, and 
this is then cooked as a breakfast porridge. 

Women typically pound grain in the morning for the noon meal, and 
pound grain in the afternoon for the evening meal and breakfast. 
 he work is very strenuous and time consuming and just one of a 
number of daily chores that girls and women must perform. Research 
has suggested that the effect of the intensive labor may be to 
retard the growth in height of village girls, while increasing the 
width !of their shoulders and the size of their biceps. Growth 
retardation has implications for women's health and childbirth 
complications. 

CowDea Production 

Cowpeas have been traditionally arown bv men and women farmers and 
used in southern Mali, and their use in intercroming is increasing 
in central Mali. Farmers recognize the value to the soil of 
intercropping cowpeas with millet or sorghum, and will be receptive 
to new technology in this area. Farmers have problems storinq 
cowDeas because of insect damage. This discourages them from 
increasing production, and limits possible storage time, preventing 
farmers from selling vhen the market prices would be at their 
highest. Project markt-king studies and interventions will promote 
export of cowpeas to neighboring countries. 

Many farmers keep a few cattle and small ruminants. Cattle have 
great value and are exchanged by the head of the family during 
marriage arrangements. Aside fran the beef sold in markets, cows 
are only killed and eaten at important ceremonial events, such as 
the funeral of a prominent person. Local consumption of meat is 
more likely to be goat or sheep than beef. 

Women have managerial respacsf bility for the sheep and godts penned. 
near the house and fed on household refuse and nearby forage. 
Small_ruminants over cattle: they mature 
and reproduce more auicklv; they require Jess water and can a 
allaae refuse, kitchen waste and any vegetation; they can be 
l2Qrmmed bv a few veo~le without spoilage; they are easily sold for 
cash; and they can be herded by small. children. Goats are of 
special interest because they survive droughts better, they can 
survive on browse species when the annual grasses have been 
consumed, allowing them to remain in the permanent residential 
areas during the entire year. The goat is an efficient converter 
of low quality feed into high quality protein. They may be the - 
only source .of milk in the dry season when sheep and cows have been 



sent elsewhere to graze, 

Growing foraae c r o w  could increase this economic sphere of women, 
giving them more income and greater status. 

C .  FARM LEVEL CONSTRAINTS 

Erratic Rainfall 

Millet and sorghum are the major crops in Mali, 'both in terms of 
land area and use as food. There are m n v  differ& l o c d  
varieties recognized by farmers fo:c their characteristics of length 
of maturity, drought resistance, pest resistance, yield, and 
suitability for food or beverage preparation. In each agroclimatic 
zone, farmers have a number of local varieties of grains which will 
produce under varying rainfall conditions. In the higher rainfall 
zones maize, sorghum and millet can be planted. Each having 
different requirements for rainfall, and length of time to 
maturity. They may not all do well, but the varieties requiring 
the least rainfall will at least produce something in a drought 
year. The immature maize will be harvested early to provide food 
after the previous year's store is depleted. 

In the lower rainfal 
sorghum varieties th 
some will mature no 

1 zones a farmer may choose to plant millet and 
,at have different moisture reauirements so that 
matter what the rainfall. But these varieties 

are not very high yielding when rainfall is good, so he sacrifices 
the possibility of a large harvest, for the assurance of a modest 
harvest if rainfall is poor. 

Labor Constraints 

Lack of sufficient labor is often cited as a.constraint, cfeating 
bottlenecks at times when intensive labor is required for planting, 
weeding or harvesting. The labor shortage caused when young people 
leave their villages to seek jobs in urban areas or other countries 
is an established tradition. Some travel seasonally and return to 
help with the agricultural work, but others stay away for several 
years and send money home. An increase in production resulting in 
sash income for laborers could slow the out-migration. In some 
areas the labor force is reduced because of Useases' such as 
onchocerciasis. And there are m q r  activities which compete for 
the farmer's time, such as hunting and gathering in the Cercle of. 
Yanfolila. 

mer's View of Production Irputs 

Farmers are reluctant to buy agricultural inputs because it is 
difficult for them to earn enough cash from the sale of produce to 
cover the cost of inputs plus their other cash needs. Grain prices 
are often not high enough to make a profit, especially soon after 
harvest.  side from the ability of the farmer to pay for inputs he 
often finds that they are not available when he needs them. 



Agricultural eaui~ment has sometimes been erratically introduced 
without advice to the farmer as to how to best utilize it, and 
without enough research. Another problem is that the animal 
traction equipment that is av&Llable is not adapted to the 
Trypano-resistant N'Dama cattle. 

EroD Pests 

Pests are very damaging to the crops, and farmers combat them in a 
variety of ways. Farmers recognize that s t r b  increases in a 
field after it has been planted in th? same crop for several years, 
and they interpret the presence of the plant as a sign that the 
field fertility is exhausted. They will leave the field fallow if 
possible, or plant a different crop. This reduces the Striga 
population temporarily. It is, however., becoming more difficult to 
leave land fallow, as the human population increases. 

Birds also take a heavy toll on crops near harvest time, and 
farmers try to avoid planting varieties which will mature at 
the same time that many birds are known to arrive in the area. 
This cannot always. be avoided and children are sent into the fields 
to scare awav the birds during the day. Platforms are also built 
in the fields so that someone can stay there day and night near 
harvest time to protect the crop from damage by birds and other 
animals. 

In southern and western Mali hunters kill some of the more damaging 
animal pests such as the phacochere, monkeys and baboons. One 
farmer near Kita had the tails from a hundred phacochere that he 
had shot in his fields. The meat of the phacochere is eaten by 
animist Malians, although Muslims say they don't eat it. 

Storaae Problems 

Mice, rats and insects can destroy much produce during storage. 
Farmers construct granaries of designs which are specific to their 
locale. Granaries are typically raised up from the ground on a log 
platform and have a base made of special -us cedar-like woods, 
to discourage insect and rodent damage. .The walls of mud blocks or 
mud and wattle are plastered with a'mud and green cow dung mixture 
which is resistant to termites. The granary is topped with a 
conical thatched roof ,and has a small door high up on the side. A C 

carved wooden door lock with an iron key insures that only the head 
of household has access. 

Jnsects are a special threat to cowpeas, damaging them so 
extensively that they can -only be stored for a few months. This 
means that cowpeas are only available for a short time, and then 
the cow~ea shortaae causes market prices to rise. Thus one of the 
irn~ortant protein sources is unavailable throughout much of the 
year. 



Women's Constraints 

Women face special constraints because they have limited access &Q m, small parcels of which are usually allocated to them by their 
husbands. Women also have Jimited access to laboy, since most 
family members work in the family field. The 'pervasive u l i t e r u  
rates of rural women restricts their access to information, such as 
new technologies and the current grain prices that are published by 
the GRM. Information they do receive about new technologies is 
usually passed to them through their husbands, and may have lost 
its accuracy in the transmission. Women do not have access to 
paui~ment when they need it, and may have to rent it even if it is 
owned by the head of the household, or borrow it from a relative; 
for example, a brother. They also have no access to in~uts such ds 
compost produced in the household, because all these are controlled 
by the head of the household. 

With all these constraints and the other demands on their time, 
women have difficultv increasins ~roduction in their fields and 
gardens. This is unfortunate because nearly all a woman's 
production and income is used to feed, clothe and provide medicine 
for her family. 

IV. FEASIBILITY AND IMPACT OF SPARC PROJECT 

A. OPPORTUNITIES 

Benefits to Producers 

Jncreased Incomes 

Malian farmers are open to new technologies and will adopt 
technical packages which will increase their production without 
unacceptable risk. At the Cinzana millet research station, farmers 
come to request seeds and inputs for the crops that they see 
growing on the station, w e n  though these may not be ready for 
extension. An increaring number of farmers own m c t i o n  anima.ls 
which would allow them to apply recommended techniques. New crop 
varieties and technical packages.produced by research will increase 
farmers1 production and income. Jncreased income will be reflected 
in improved auality of life (food self-sufficiency, better 
nutrition, access to family planning, vaccinations and health. care. 
and education) . 
Farmers employ risk-avoidance strateaies to ensure that they will 

. have at least a minimum production if rains fail, but those 
strategies do not allow them to maximize production when rains are 
goad. Farmers often increase area of land cultivated rather than 
buy inputs to intensify cultivation on smaller areas. The greatest 
need is for plant varieties that are well-adapted to the 
environment--drought, pest and disease resistant and technologies 
that are appropriate to the farmer's needs without increasing labor 
requirements. .They must also have qualities for cooking, 



conserving, color, texture and taste that are acceptable to th- 
population. Research programs can develop drought resistant 
varieties that will produce adequately with poor ra'ins and better 
with good rains. They also need to test resistance to various 
pests and diseases. 

Some ecotv~es of millet and sorghum have been recently selected and 
improved and are now being tested on farms. There is also 
promising work in crossing and using nurseries against diseases. 
Effective insecticides are available and certain varieties are 
available which are more resistant to insect attacks. The Cinzana 
research station has been working on a quarantine method to prevent 
the spread of mildew and carbon. Some resistant varieties of 
millet are known, and there is a seed treatment aaainst mildew. 
Jntercroa~inq and fertilizer use have reduced Striga in millet. 
Since finding that one of the new high yielding sorghum varieties 
did not have eating qualities that were acceptable to the Malian 
consumers, one of the first criteria has been the aptitude of the 
grain to make a good traditional dish. The Cereal Technoloav Lab 
at Sotuba was created to test these qualities, and also for a 
program of diversification of uses of millet and sorghum. They 
have been successful in developing a sorghum variety which has 
acceptable cooking qualities and is more resistant. 

Market prices for produce have to be high enough to allow farmers 
to make a profit. Research focused on the market system will find 
ways to increase marketing efficiency, thereby increasing market 
volumes and lowering transport and marketing costs through 
economies of scale, and increasing benefits to both producers and 
consumers. 

peduced Labor Reauirements 

Women also grow smaller fields of grains, and can benefit from 
extension services. Extension work with women will contribute to 
an ~m~rovement of their condition of life, through the availability 
of resources, like grain mills and wells, which will alleviate 
their work load. The economic benefits of mills must be considered 
in relation to tile amount of time and labor they save women, and 
the effects on their health. The same time could be spent on other 
chores, cultivation or child care with benefit to the family. 

I 

Extension agents will work with villaqe associations (AVs) which . 
can be used as the basis to organize men's and women's groups to 
promote Jiteracy, form credit associations, promote ' cultura 
extension themes, or for .other purposes. DHV and C M D C a v e  bothl 

. used village associations succes~sfully to mobilize farmers and help 
them acquire needed agricultural inputs. AVs have been an 
especially effective tool for helping women with gardening, small 
livestock, marketing, production of soap, sumbala and pomade, and 
buying grain mills on credit. Savings associations are organized 
in some villages, and can be a source of funds to buy agricultural 
inputs. In fact, people seem to work harder for success of an 
investment coming from a savings association that that from a 



public fund. 
. . m o v e d  Nutr&tzoml Status 

Research advances with cowweas are of particular interest because 
of their good nutritional value. Improved cowpea plants exist, and 
with further research plants can be developed which will be 
resistant to insects, Striga and diseases. One local variety, 
gorom aoron has already proved itself popular with farmers. 
Intercropping and fertilizer use have been shown to reduce ~triga 
in millet and peanuts, and may prove useful with cowpeas. Herhetic 
storase has preserved cowpeas at Sugula since 1984. These 
technologies need to be made ready for extension to farmers via an 
appropriate communication strategy. 

Cowpeas are used in a variety of ways but they could play a greater 
role in the Malian diet. They are used in certain dishes and in 
fried cakes which are eaten as snacks. The leaves are used in 
sauces and the immature bean pods are eaten like green beans. The 
Food Technology lab is working on infant y e a b a  foo& made of the 
flour of the mature cowpea, as well as a mixture of cowpea and 
millet flours. 

Increased use of cowpeas would be nutritionallv beneficiaL to the 
population because of their hish wrotein content. The Malian diet 
relies heavily on vegetable protein, and leguminous proteins such 
as cowpeas, locust beans and peanuts, are very important becaqme 
they supply the essential amino acids which are lacking in trio, 
cereal grains. Together the grains and legumes provide all the 
essential amino acids for human nutrition, which is important 
because the diet is low in animal protein. 

a1 N u t r i t m  a 6 

The droughts in the 70's and 80's made it more and more difficult 
for the pastoralists to find pasture for their cattle and as the 
pastoralist way of life became increasingly difficult, many of them 
have moved further south into the towns or turned to cultivation. 
Decreasing rangeland has made it more difficult to support the 
herds and has increased interest in the integration of forage crops 
for their nutrition. Research on forage crops has been directed 
towards agro-pastoralists, intearatina f oraae crdps with. 
cultivation of other crops and with the use of natural pasture.. 
Thus far the research station in Mopti has taken four legume' 
species to the farmers to try, and has concentrated in the past 
year on sowwas. The Animal Research station at Mopti has also 

. been working with Bourahou, an aquatic plant, as forage. The 
receding waters of the Niger river expose plains of Bourghou plant 
material which the cattle can eat. The local inhabitants also use 
the Bourghou seeds for food. 

In the south, cowpea fodder is being grown to feed livestock. This 
has great potential because more farmers are incorporating 
livestock into their activities and animals are being kept closer 
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to home. Women are also raising small ruminants, and will increase 
their production by growing forage in their personal fields. 

Keeping animals close to home by feeding them with forage will 
increase the amount of milk and meat available for consumption, as 
well as supplying skins and cash when needed. 

New Products From Food Technoloav Lab 

Research in food technology will produce m l u e  added foods frQm 
~orahum and mi]Llet which will have a great benefit for Malian 
women. Women will welcome grain food products which are a m e  
Jabor savinq. The food technology laboratory is working on 
processed sorghum and millet products which can be used as rice 
substitutes. The acce~tabilitv of these products will depend on 
their qualities such as taste, color and texture, and their 
suitability for use in traditional dishes. Cost will be an equally 
important factor. New products should be put through extensive 
tests for acceptability to the public, who will be most interested 
in products which perform well in the traditional dishes. 

Jnfant weanins foods, made of composite millet and cowpea flour, 
can have a greater impact than is immediately apparent. Young 
children make up a sizeable portion of the population and an 
enormous amount of time and energy is used by mothers and relatives 
to care for them. Consider the amount of energy that goes into 
each period of pregnancy, nursing and infant care that a woman goes 
through. That enersv investment is lost each time a child dies. 
As long as child mortality remains high, women will continue to 
have numerous pregnancies, at a great energy cost to the family and 
the country. Child survival is closely linked to nutrition; minor 
illnesses kill children who are already undernourished. A high 
protein weaning food such as the composite millet cowpea flour 
would im~rove child nutrition and survival and reduce the amount of 
enerav used in childbearing. 

Training 

Nineteen resepychers will be selected by IER to receive long-term 
degree training, on the basis of their competence and according to 
the areas of specialty given priority. The most direct effect bf 
the project will be to increase the educational level and research 
expertise of IER personnel, producing 10 Masters and 9 Ph.D.s. 
These degrees will augment the existing areas of expertise, 
bringing in more training in agricultural economy, agronomy, 
biometries, breeding, entomology, forage specialty, management, 
soil science, plant pathology, plant physiology, sociology, cereal 
technology, and weed science. Training will bring an exchanae of 
ideas at national. and international levels, new techniques and new 
plant material. It will also reinforce the institutional capacity 
of IER. 

- 
Experience in other African countries has shown the value of 
uraduate trainincr at Toand Grant Universities in the U.S. Through 



summer work experience on Amxican farms, trainees develop a 
respect for the work habits and decision-making capabilities of 
American farmers which can carry over into an increased 
appreciation of the knowledge and skills of African farmers. For 
these investments in higher education to pay off elso requires 
investment in the generation and diffusion of technological 
innovations that are feasible and profitable for large numbers of - 
farmers operating under extremely diverse agroclimatic conditions. 

The number of other researchers who attend short term traininq will 
be determined during the course of the project, according to needs. 
The possibilities of further training, and attendance at 
international. seminars will allow researchers to raise their level 
of competence, bring in new ideas and experiences and share their 
own experiences. Selection for further training also reco- 
&be merit of the researchers work. Other means of recognizing 
merit should also be sought. Other IER personnel will learn new 
techniques while being supervised and working with the researchers 
who have received advanced degrees. 

Institutional Concerns 

Under the proposed plan to decentralize IER, control over a wide 
range of activities will pass to the various regional centers 
located in different geographic areas of the country. In addition, 
other organizations such as laboratories and testing facilities 
will also be given a measure of independence in the management of 
their own activitiss and resources. 

Research themes will be proposed at the regional center, station 
and sub-station levels where feedback from farmers can be 
incorporated. In the system, research themes should originate from 
the dialogue between farmers and researchers or extension agents, 
and be passed up through the regional center for discussion and 
approval by the Permanent Secretary and the National Agriculture 
Research Committee. 

The supervisors of the Agriculture Research programs will be 
located at the stations. Each center will have a full complement 
of disciplines that addresses the activities of all stations and 
substations under them. Management will be located closer to the 
level of research extension, allowing it to be more a- 

rst ~roblems and to react promptly in devising solutions. 

rnvironmental Constraints 

There are a number of environmental constraints affecting farmers 
growing sorghum and millet. The spacing and interval of rains, as 
well as a lack of rainfall inhibit growth. Soils are poor in 
nitrogen and phosphorus and are fragile and degraded. There are 
large grain losses to insects, phacochere, mp_nkevs, baboons and 



birds. When the rainfall is higher leaf diseases, arain molds and 
parasitic ~lants (Striga) are increased. At this time the 
technical packages available for the farmers are inadequate; the 
local varieties of sorghum are poor. Research is needed to produce 
technical packages which can deal with some of these problems. 

Technical Constraints 

Farmers sometimes apply the recommended techniques incorrectly. 
There is a poor execution of farmina activities such as weeding, 
use of herbicides, use of adequate labor, use of equipment and 
following of planting dates. Too few farmers use rotation of 
crops, the fallow period is too short. There is unbalanced use of 
fertilizer, nonuse of harvest residue, poor water conservation 
techniques and degradation of the soil. 

Certain problems can accompany new technology. Farmers assume a 
risk of a poor harvest when they try new plant varieties and 
techniques. New varieties may be less draught or pest resistant, 
require more labor (for women) in preparation, present difficulties 
in pounding and sifting, or have unacceptable qualities for 
preparation of the traditional dishes. The introduction of new 
techniques into the ecological system usually has unexpected 
effects which have to be dealt with. Monocultures encourage an 
increase in the pestlparasite population. Jmwro~er use of 

cal wackaaes by farmers, for example the use of a nitrogen 
fertilizer on fragile soils making the soi 1 more acidic, can effect 
the soil for many years afterwards. There is a risk of the farmer 
abandoning and forgetting traditional methods after adopting new 
technologies, and not having them to fall back on. 

Farmers experience similar problems with' cowpeas. They are 
attacked by insects, susceptible to diseases especially .in the 
humid zones, and drained by parasitic plants (Stryga). One of the 
major problems with cowpeas occurs during storaae when they are 
destroyed by insects. This discourages farmers from increasing 
production. 

Cereal researchers in Mali are working on many of these problems 
and a few local varieties have been selected and extended to 
farmers, but their adowtion rate is difficult to measure because 

One of the problems experienced with Eoraae c r o ~ s  is that the 
farmers plant them too late, because it conflicts. with the 
cultivation of millet, There is another ~onflict for the farmer 
who grows cowpea for forage. He doesn't want to harvest 'the green 
plants for fodder if ,he is not certain of having enough food for . 
his family. He may decide to leave the plants in the field until 
the beans mature to use as food, but by that time the plants have 
passed their usefulness as fodder, There is a need to find species 

. which can be adapted to different ecological zones. Or rather than 
focusing on one species, to diversify to have species for different 
ecological zones. Restoration of the soil and the use of crop 
residues are important considerations for forage crops. 
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farmers tend to give a Bambara name to a new variety forgetting the 
identification number assigned by the station. Thus when farmers 
are surveyed to find out how many have adopted a new variety, this 
confusion results in findings which are lower than the actual 
adoption rate. To overcome this problem, research stations should 
consider uivinu a local name to new varietieq so that they can 

.. track adoption rates. 

Social Constraints 
- 

Extension aqents generally deal with male farmers and not female 
farmers, even though women do much of the agricultural work. 
Indeed, in some villages, a male agent would not be allowed to meet 
with women of the village. In the DHV and CMDT regions there are 
some female agents or animatrices to work with village women. 'In 
CMDT the strategy is to integrate men and women so that the 
extension agents will consider the problems of both males and 
females, and not define problems as specifically feminine. 
Although there is now more sensitivity to the problems of women by 
the agents, they still seem to have a low priority among all the 
tasks they are charged with. CMDT Action Feminine recognizes 
several factors which inhibit the 9xtensi.m of aaricultur 
fechniaues to women in the zone: There is no research on won$ 
women are considered labor not decisi~n makers; women don't have 
enough time to work in their own fields after helping in their 
'husband's field; access to labor is limited because it is all used 
in husband's fields; they have no access to eaui~ment when they 
need it; they have no access to inputs such as compost. 

Jnstitutional Constraints 

Traininq is lacking in certain methods, techniques and approaches 
in applied research. There are few trained women at all levels 
within IER, These problems can be resolved by training more 
scientists, which the project will support, including 25% women. 

With the reorganization of IER a new level of coo~eration between 
departments and disciplines will be needed. A certain spirit of 
competitiveness may hinder effective working relationships between 
specialists who are being asked-to accommodate different points of 
view. The problem can be addressed by team-buildina seminars. 
Such seminars to ,aid the integration of different di'sciplines 
should be organized on an gnnual basis. 

A disparity may be created between those researchers working in 
programs supported by SPARC and those in other programs. Wherever 

. feasible u p b o r a t i v e  -~roarams should inteurate ~ersonnel who are 
not directly involved in the project. 

There are few incentives for agricultural researchers. There is 
not much prestige accorded to them by comparison to the level of 
education they have achieved, and the dedication that they show to 
their work. They are often asked to live in remote locations, with 
inadequate housing, health and education facilities. Their 

. . .  . 
' . .  , . . i  



families are moved away from urban areas where the wives may have 
jobs, and there are social contacts and family ties, and outlets 
for leisure and entertainment activities. There is a serious Jack 
~f infrastructure at the research stations. Living conditions at 
the stations will have to be upgraded, or severe problems with 
mora!~ will be experienced among researchers'who are expected to 
bring their families to live there. The stations need housing for 
researchers, health/family planning clinics plus pharmacies, 
schools, transportation, a maintenance garage with spare parts, and 
training for health facility staff and mechanics.. 

Fconomic Constraints 

Among the major constraints to the SPARC project is the question of 
profitabilitv of using inputs. Can the farmer make a profit on his 
crop, while payirq for inputs, in years of good rainfall and bad? 
When rainfall and production are high, the prices are low. When 
rainfall and production are low the farmer doesn't have surplus to 
sell to cover the costs of inputs. 

Given the high price of fertilizer and the low price of grain, it 
is not profitable to fertilize millet, and only barely profitable 
to fertilize sorghum. The natural phosphates of Tilemsi are a more 
economical substitute. Farmers resist using Tilemsi ~hosphate 
because in its solid state it is difficult to add to the soil, but 
experimentation has shown that by adding it to manure and compost, 
its spreadability and solubility are improved. 

The poor return that farmers get for their produce and the lack of 
access to credit results in their being under euuimed. Farmers 
have to have access to resources to buy inputs and the means of 
production. 

V. -MENDATIONS TO ENHANCE TECHNOLOGY GENERATION AND ADOPTION 

Development experts with an acute historical perspective can cite 
innumerable technological failures that resulted from a lack of 
understanding of the smallholder perspective. Conversely, the 
successes that can be cited--the acceptance of intercropping, for 
example--have resulted from an awareness of what the small farmer 
seeks to accomplish, what he or she views as feasible and . 
desirable, hic and her capability to pursue their objectives, the 
measures by which they seek to address constraints, and the 
values-not always monetary--by which smallholders assess costs and 
benefits. The Farming Systems Research perspective prominent over 

. the past 15 years grew out of an acknowledgement of the importance 
of these factors. The limited accomplishments of FSR do not demean 
the importance of this perspective. Rather, scientists are 
required to reexamine the validity of their research objectives, 
the appropriateness of their methods, and the utility of their 
results. Scientists must assure themselves that their work remains 
focused on the well-being of the rural producer. 



Two simple yet essentiai strategies must be-employed to realize 
this basic goal: participation and communication. At the s'ame 
time, however, comp.lementary research will be conducted to provide 
baseline, specific topical information (e.g., gender-reladked), or 
longitudinal/time series data. This data will satisfy comparative 
or evaluative analytical requirements. Finally, implementing a 
strategy to promote effective collaboration among various 
governmental agencies will be.important to the success of the 
project . 
Multi-disciplinary teams, located at each research center, 'will 
incorporate these strategies in their research agenda. Expertise 
of the economic and behavioral scientists will be particularly - 
important but the input of the biological scientists will be. 
equally indispensable for the multidisciplinary nature of the 
effort to be fully exploited. 

O~erational Research 

For planning purposes and to ascertain the effectiveness of the 
implementation of the project participation and communicatians 
strategies, Focus Group Research should be undertaken on a 
quarterly basis each project year. Results will be expected to 
guide the formulation of communications packages and to determine 
whether the messages are understood, are convincing, and are 
acceptable. 

After the preliminary choice of project focus villages has been 
made, Com~arative Villaae Profile3 must be compiled by the 
researchers. The profiles should be created by means of discrete 
but uniform research modules. Once again, the intent will be to 
gather specific information for specific analytical objectives, 
rather than amass reams of inconsequential data. By the same 
token, researchers will intentionally limit the amount of time 
demanded of the project's smallholder collaborators on a ? . # ;  single 
occasion. The content of the profiles should be limite~. tc basic 
demographic and production information, environmental and economic 
factors that govern decision-making and the employment of specific 
technologies (e.g., rainfall regime, market opportunities, input 
cost and availability) , and the organization of production. To the 
extent possible, the Comparative Village Profiles should include 
ethnic identification determined by a separate and discre'te module.' 
(see further discussion of ethnicity below) . The profiles will be: 
important for comparing and projecting the feasibility of 
technology within a particular region, but may as well point to 
innovations useful for other regions. 

An annual assessment of the multidisci~linarv teams should be 
conducted.to determine their effectiveness. The assessments will 
be expected to indicate the adequacy of the disciplinary make-up of 
the teams or supplementary needs for additional expertise. They 
will review achievements versus annual plans to estimate successes 
and identify deficiencies. Likewise, they will examine the team 
methodology to determine what changes, if any, will be required in 



the subsequent campaign. Included in the assessment process should 
be an annual workshop that gathers the teams from each region to 
exchange information and experience that written reports cannot 
adequately provide. The locus of the workshop should rotate each 
year. 

Topical Socioeconomic Research 

*. There are many variables which affect the responsiveness of farmers 
to new technologies. The multidisciplinary research teamsemust 
determine what supplementary or complementary' study must be 
undertaken to provide information on specific t o ~ i c s  that will 
pffect either technoloav aeneration or technolouv adoption. The 
discussion below is intended to highlight factors that can affect 
project objectives. 

The identification or cateqorization of ethnicitv with specific 
. production techniques or propensities is problematic. Few villages 
in Mali are made up of one homogenous ethnic group. Each village 
has a unique combination of ethnic groups whose customs may differ. 
It can be difficult to label ethnic groups because of historical 
reasons. People who move sometimes try to assume the superficial 
ethnic identity of the majority group of the village. For example 
Peul who become sedentary farmers in a Minianka village may adopt 
Minianka names, and therefore be identified by the uninformed as 
Minianka. Clan names can be indicative of ethnic identity, but 
many names are used by several ethnic groups interchangeably across 
the Western Sudan, and people sometimes change their names along 
with their ethnic identity to suit a particular social need or 
setting. 

social identity can govern the devotion of time or effort to 
specific productive endeavors. For instance, within each ethnic 
group, families are divided into occupational castes, such as 
blacksmiths, leather workers, weavers and griots.   is tinct ions are 
also drawn between freemen or nobles and the descendants of captive 
or client families. Some of these groups have very distinctive 
characteristics associated with them. Blacksmiths work metal but 
are also well known for practicing traditional medicine and 
sorcery, and are thus very powerful people.  riots are speakers, 
masters of ceremony, historians, singers, and storytellers, and 
play an integral role in every important event in a vilrage. 

The village chief is usually one of the eldest men of a noble . 
family. A few people in a village may make a living as merchants, 
but despite social or caste differences the majority of rural 
dwellers support themselves in large part through agricultural 
production,. A council of elders generally exerts a great influence 
over village activities. The personalities involved may be 
cooperative and receptive to new ideas, or they may be closed to 
outsiders and secretive. Input from other villagers, including 
women, may be restricted or it may be extensive. 



change, particularly in woments roles. In villages which have a 
strong Islamic influence, woments activities have been diverted 
away from agricultural and commercial pursuits, and concentrated 
more in the home, as among the Soninke and Songhrai Wahabiyya, for 
example. 

As mentioned above, there are often several traditional 
praanizations which exist in the village, grouping people by age or 
sex for particular purposes, such as community action, ceremonial 
events, credit or savings. These are also mobilized to perform 
agricultural tasks on selected occasions. Thus,' technology that 
responds to the objectives identified for production by individuals 
or small family units may be less appropriate for settings in which 
cooperative work groups execute specific tasks. 

The most important topical research that the project must undertake 
will focus on women, Gender-s~ecific baseline data and time series 
data on women's role in prod~~ction will be required to enable the 
teams to focus station and Zield trials on relevant techniques. 
The amount of land cultivated, crops, cultural practices, timing, 
ecological regime (e.g., residual moisture), productivity, labor 
requirements, input use and source, processing, storage, the 
disposition of the crop (consumption, gifts, marketing, barter) , 
aggregate production costs, and income will all be key elements of 
the topical research on women. In this endeavor, it will be 
important to ascertain women's perceptions of opportunities and 
constraints as well as costs and benefits. The baseline 
information must be collected ancillary to but separate from the 
establishment of Comparatj-ve Village Profiles. The time series 
data will supplement thfe baseline data on an annual basis 
thereafter. The medium-term result will be pertinent data on 
women's role in rural production systems which will facilitate the 
commodity research agenda and focus. The ultimate result will be 
a longitudinal comparative view of female production, which; among 
several uses, can be employed to gauge the success of the project. 
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ANNEX F-7 
ECONOMIC ANALYSIS 

Introduction 

The Malian government in its various development plans has emphasized four priorities since 
Independence: satisfy the food needs of its population; provide a sufficient supply of primary materials 
to meet the requirements of its processing industries; promote the development of, and encourage 
investment in, agricultural exports; and, especially since the droughts of the early 1970s, improve the 
management and presentation of the natural resource base, particularly water, to enhance production and 
income security (PID, Mali SPARC project). 

The Mali SPARC project, a seven-year activity, was developed by the IER and the USAID mission to 
alleviate three principle concerns. First, create a research system that is well administered and 
increasingly self-financed by the Government of the Republic of Mali (GRM), and capable of setting 
priority research themes and analyzing the cost-effectiveness and impact of major research investments. 
Second, establish commodity-based research teams that promote farmer usable and sustainable 
technologies. And third, promote and maintain effective linkages with regional research programs and 
the international agricultural research system. These activities are aimed at the overall priority of 
increasing agricultural productivity, incomes, and nutrition through: the development and dissemination 
of improved technologies suitable to small farm conditions; improved grain processing techniques; fewer 
distortions in agricultural markets; and improved incentives for producers. 

The purpose of this paper is to propose priorities for economic research under SPARC that complement 
the IER technical research programs, and to conduct an economic analysis of the Mali SPARC project. 
Section I of this paper is introductory. Section 11 evaluates selected key factors that will influence the 
economic benefits to agricultural research and extension. Section 111 identifies priority areas for 
economics research, proposes a strategy for monitoring on-farm adoption rates and production impacts, 
proposes alternative ways for integrating economic research with the work of other technical and social 
scientists, and evaluates the IER's capability in undertaking these economic studies. In the final section, 
a benefit-cost analysis of the SPARC project is conducted using net present value techniques (net present 
value and internal rate of return) and sensitivity analysis of key assumptions on adoption rates and 
productivity gains. 

Fictors Influencing Economic Benefits 

Economic benefits to investments in research and extension under SPARC will be heavily influenced by 
three factors: yield improvements associated with new technologies generated under the project; the 
economic cost of the technologies and market conditions (prices and market access) 'affecting their 
profitability; and rate of difhsion of the improved technologies measured by area covered and speed of 

* adoption. The greatest social benefit will accrue to investments in those sectors where Mali holds a 
mmparative advantage (i.e. commodities in which Mali is a low-cost producer relative to the rest of the 
world). Profitability is the single most important factor affecting speed of adoption ( h e r  demand). - Potential size of markets (size of area suited to the technology) is important for spreading the costs of 
technology development. Yield improvement and potential area are clearly not independent. A large 
potential area but low income gains, or high income improvement but low potential area, would both have 
a dampening effect on aggregate economic benefits to investment in agricultural research and extension. 



System of Price Incentives' 

A number of external and internal factors, beginning in the 1980s, contributed to a low rate of output 
growth, rising inflationary pressures, worsening balance of payments in trade, and an accumulation of 
domestic and foreign payment arrears. Weak controls over current public expenditures combined with 
an overly ambitious public investment program, led to rising budget deficits and heavy government 
borrow in domestic and external markets. Mali's balance of payments has consistently been arrears, due 
to low world wide prices for primary commodities, low value added on its principal exports of 
agricultural products, an over-valued exchange rate that lowers the price of import goods and increases 
the cost of exports, and the environment of reoccurring droughp. 

During the 1980s. the government took steps to improve the deteriorating economic situation. The 
marketing systems for groundnuts, maize, millet, sorghum and rice were liberalized in a series of steps. 
during the early and mid - 1980's. Attempts were made to rehabilitate key public sector enterprises, 
financial management was strengthened, and domestic and external arrears of the public sector were 
reduced. Inflationary prices have now stabilized at moderate levels. Course grain production and prices 
continue to experience large fluctuations. The lengthy procedures still required to export livestock and 
its products distort marketing costs and encourage widespread smuggling. 

Comparative Advantage 

The theory of comparative advantage states that a country should produce and export those goods in 
which it'has a relative productivity advantage and import those goods in which it holds a comparative 
disadvantage. Economic growth is enhanced through specialization and reallocation of resources to those 
sectors where the country is relatively the low-cost producer. If for example the domestic resource costs 
in producing rice are relatively higher than the price of imported rice, the country would be better off 
importing rice and reallocating scarce resources to those sectors where it holds a comparative advantage 
(i.e. coarse grains). 

A recent study by AIRD (Stryker et al. 1987) assessed Mali's comparative advantage in a number of key 
commodities and sectors using Domestic Resource Cost analysis. It provides rather robust evidence that 
Mali holds a considerable comparative advantage in cereals excluding rice (for domestic consumption) 
and for several important export commodities (cotton and livestock). The potential for further exploiting 
Mali's comparative advantage is considerable. The Mali-South region with favorable rainfall and low 
population density offers substantial potential for mixed farming systems. The interior delta of the Niger 

. . river also offers considerable potential, though at current world prices it would be difficult to profitably 
' *  .. exploit rice production. 

The AIRD study also concludes that Mali holds some comparative advantage in agricultbral equipment 
manufacturing, cottonseed oil, textiles, and processed fruits and vegetables. USAIDIMali's recent 
Business Climate Review (Grant and Hanel, 1988), using different methods and data, reached a similar 
conclusion, i.e. that Mali's comparative advantage is in agricultural production, and in processed 
agricultural commodities or agricultural equipment (plows, cooking oil, textiles, processed milk, tea, 
skins and hides, and animal feed). 

' Thin nection dnwa huvily on Slryker et 81.' 1987. 

a Stryker u rl. (1987) alik that the exchange nte alone u ovtrvrlued by about 33 percent. 
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Crop Area 

The vitality of the agricultural sector is central to employment and economic growth of the Malian 
economy. It accounts for 50% of GDP, 75% of exports, and 70% of employment. Data on the 
percentage of land area devoted to respective crops in the rtgricultural sector by region of the country are 
presented in Table F-7 (1). Inter-cropping systems, particularly mixtures of cereals and cowpeas, tend 
to predominate. The data in Table F-7 (1) are adjusted figures showing the approximate area covered 
by each crop within pure and inter-cropping systems. 

-I 
Table F-7 (1 I: Percentage of Pdndpd Crops by Regton, Mali. 1989. 

C 

I I I I 

South Cbnbd North Natlond 
Crop Ksyes KwliJtoro Siksrso Segou Moptl Tombwctou Gso T otd 

(961 (96) (%I 1%) (96) (%I (%I 

Millet 

Sorghum 54.4 41.1 30.1 14.0 6.1 41.2 4,s 774,469 

Rice 0.6 0.7 1.8 1.4 31.0 6.7 93.7 197,427 

Maize 10.3 6.6 14.0 1.7 0.4 - 174,811 

Fonio 1.8 0.3 1.3 1.3 1 .O 29,637 

Wheat 0.3 755 

Other Cereals 0.0 67 

Tubers 0.4 0.2 0.0 0.6 0.5 6,648 

Cowpeas 1.2 11.4 3.2 10.3 2.8 0.8 - 160,406 

Bambara Nuts 0.1 0.3 .7 1 .I .4 16,160 

Other legumes - 0.0 102 

Su~arCano 0.0 . - 394 

Groundnuts 20.6 4.8 5.9 3.2 0.9 0.1 - 146,924 

robacco 0.0 0.0 80 

Cotton 10.7 21.1 3.2 - 233,937 

Dah (fiber) 0.2 0.0 0.0 0.1 0.8 0.0 4,119 

Other Indust. 0.0 

Vegetables 0.1 0.4 .8 .3 .O .6 ' 1 1,479 

Dther Crops 0.1 .1 - 0.1 0.0 - 793 

a. Percentapes are of column totals. 

&cbDirection Nationals de la Statistique et I 



1. Millet and sorghum offer the largest potential markets in terms of area for spreading the costs of 
research investments. Over 38% of crop area nationwide is planted in millet, and 27% in 
sorghum. 

2. Investments in agricultural research on millet and sorghum would have differential impacts on 
income by region. Millet represents between 5643% of land area in the central region, north 
2-SO%, and south 10-252. Sorghum represents 644% of the land area in the central region, 
north 5 4 1  % , and south 30-54s. 

3. Maize and rice tend to show higher yield responsiveness than millet and sorghum to improvements 
in fertility and water. However, the adjusted area under maize is 174,611 ha or 6% of the land 
area nationwide, and rice 197,427 ha or 7% of land area. 

4. Maize tends to be concentrated in the southern zones of the country, and rice in the central and 
northern zones. About 92% of maize area is located in the southern regions of Kayes, Koulikoro 
and Sikasso; 79% of the rice area nationwide is located in the central zone (Segou and Mopti), and 
20% in the northern zone (Tombouctou and Gao). 

5. Cowpeas are normally intercropped with cereals. According to official statistics, cowpeas in 
inter-cropping systems comprise nearly 375,000 ha nationwide. After adjusting data to show 
actual coverage, wwpeas comprise about 160,406 ha nationwide, or about 6% of total crop area. 

6. Groundnuts occupy 146,924 ha nationwide or 5% of total area. About 82% of the groundnut area 
is found in the southern regions of Kayes, Koulikoro and Sikasso. 

7. Cotton, the principal industrial crop, is cultivated on 233,937 ha nationwide (8% of the land area); 
91 96 of this area is located in the southern zone (Kayes, Koulikoro and Sikasso). 

Yield. Response to Improved Technology 

Experimental trials are conducted both on-station and on-farm involving different crops, varieties, 
chemical treatments (fertilizers, pesticides, herbicides), and agronomic practices (planting densities, crop 
rotations, ridging and tied-ridging, mulching) (IER 1989). Results of on-farm trials are more appropriate 
than on-station trials for gauging returns to a given technology because they represent the culmination 
of years of on-station tests and selection, and because they are tested under real environmental conditions 
and socio-economic constraints. However, actual data on the results of on-farm tests are more limited 
in depth and scope. The following data reported in the 1988 and 1989 w o r t  (IER) for the 
Farming Systems Research component provides some sense of the potential for technology improvements 
on farms in the CMDT region. l 

t 

Millet 

* Fields fertilized with manure from transhumant herds had an average yield of 540 kglha, 75% or 232 
kglha higher than on farmers fields not receiving manure (1989). - 

* Fields with tied-ridging technology had average yields of 695 kgtha, 19% higher than fields with 
simple ridging (1989). 
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* The combination c~f tied-ridging and one dressing of phosphate had a yield of 755 kglha, 29% or 171 
kg ha superior than the simple ridging technology (1989). 

Maize 

* Recommended fertilizer applications (dose not mentioned) increased yields 66% or 849 kgha 
compared with fields without fertilizer (1989). 

* One-half application of urea at the tillering stage and one-half application at the flowering stage 
increased yields 31 46 relative to on-farm plots without fertilizer. No effect was observed on the millet 
planted in association with the maize (Fonsebougou 1989). 

* The tendency of farmers to reduce the quantity of fertilizer applied to fields resulted in the following 
trials (recommended dose 100 kgha complex cotton + 150 kgha urea) (Gladie 1989): 

Rice 

* Two improved varieties were tested' against local varieties at Sakoro and Monzondougou. At Sakoro, 
yields were 2357 kgha for the local variety and 3,691 kgha for the improved variety BD2. At 
Monzondougou, two varieties were introduced (1988): 

2730 kglha for variety C74 versus 1,920 kgha for the local variety. 
3904 kgha for variety BD2 versus 2,512 kgha for the local variety. 

Forage 

* Millet forage was introduced into the zone at Fonsebougou. Field trials with 100 kg urea and 100 
kg complex cereal fertilizer per hectare produced yields of 6,100 kg dry matter M.S./ha. 

* A study conducted in the CMDT region between July 1988 and December 1990 indicated that the 
number of cattle (unites betail tropidcs) is limited by the amount of forage availabfe for nutrition 

* (1989). 

Rice de-hulling 

* The CMDT installed a rice de-hulling machine at Doumanaba to create a source of revenue for 
women's groups. Based on the first year of operation, utilization of the machine was not suficient 
to cover financial expenses. Utilization was particularly weak given the large quantity of rice 
produced in the region (1989). 
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Although the above data provide some indication of potential yield. improvements generated by past 
- research, they yield little insight into the benefits of future investments in agricultural research and 

extension. Estimates of future yield gain potential relies on expert opinion, coming from those 
researchers most knowledgeable of current crop performance, and prospective potential yield gain likely 
to result from upcoming research. 

Table F-7 (21: Yldd Rcaponse to  lntroductlon of Now Tochnlcd P~ckagas 

North. Cmtrd South 

Millet and Sorghum Traditional 600 736 930 

lmproved 
technology 

Yield improvement 150 90 ,270 

Maize Traditional - - 1,600 

Improved 
technology 

Yield improvement 700 

Immersed Rice Traditional 1,050 1,050 1,060 

lmproved 
technology 

Yield improvement 350 350 3€-0 - -a 
Fonio Traditional 350 350 360 

lmproved 
technology 

Yield improvement 70 70 70 

Cowpeasa Traditional 50 

lmproved 
technology 

Yield improvement 100 

Groundnuts Traditional 890 890 890 

lmproved 
technology 

Yield improvement 690 690 690 

60 kglha corresponds to 5,000 plants per ha; 150 kglha corresponds to 16,000 plants per'ha. 

Source: Yield estimates of commodity groups, IER. 

Technical working groups for each of the major  commodity groups within the IER have been working - during the past year on developingofuture research program. The results in Table F-7 (2) are yield 
improvements considered by each group to be reasonable prospective outcomes of the proposed 
agriculhld research programs (data should be interpred as the consensus of scientists working in the 
group;. 
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The estimates of incremental yield potential in table F-7 (2) serve as the basis for the project benefit-cost 
analysis. Several factors and adjustments were considered in using these estimates. First the yield 
improvements proposed by the IER working groups in no case exceeded and tended to be, very 
conservative compared with the few estimates available fiom on-farm trials. Thus, the estimates do not 
appear to be exagerated. Second, the claims of those agronomists predicting miracle technologies and 
"big" improvements were heavily discounted. Even if such technologies are developed, adoption still 
depends on good extension ; the experience fkom elsewhere in Africa has not been good in this regard. 
Further, based on the rates of return calculated for the project even the lower yield improvement figures 
result in reasonable return to project investment. Third, the worse case scenario-i.e. no yield 
improvement possible-was resoundly renounced by all the agronomists that I spoke with. AI! .felt that 
some improvement was possible. This led to a "middle groundw-i.e. the consensus of agronomists within 
the IER using their estimates (of a 25% increase in millet/sorghum yields in the north, central 12 96, and 
south 29%) is not being overly optimistic, yet still a challenging goal to achieve. These potential yield 
gains are consistent with past farm-level experience in Mali and elsewhere in West Africa, and are 
substantially less than achieved on these crops by functional research systems in other parts of the world. 

The highest potential improvement in crop yields per hectare is predicted for maize in the south, 
groundnuts in all regions, rice in all regions, millet and sorghum in the north and south, and cowpeas. 
However, highest, potential yield per hectare is not neccesarily correlated with highest economic impact 
for research. Profitability of research to attain these technological improvements would depend on 
economic costs of production and economic prices for calculating revenues. Potential economic returns 
to research depend equally on extent of area planted to those crops. While maize might appear to have 
the highest economic potential (because of the potential increment in yield per hectare which is possible), 
the limited area currently planted in maize, combined with substantial marketing bottlenecks, would result 
in a more limited return to research than might appear from a simple examination of yield potential. As 
shown later in this analysis, research on millet, sorghum and cowpeas- despite potential increases in yield - 
per hectare which are lower $an those for maize- is expected to generate substantial returns to research, 
adequate to justify SPARC research investments, under reasonable assumptions. Additional manGgment 
reasons for focusing project research support on these commodities (focusing SPARC management 
improvements on a few prototype commodity programs with strong personnel and team-based planning 
already in place) is provided in the main body of the PP. Finally, support to improved millet, sorghum 
and cowpea productivity would have important distributional impacts. 

Multiplier Effects 

With 8096 of all economic activity derived from agriculture, large increases in the market for goods and 
services will depend on the success of agriculture in increasing disposable income. For many years the 
formal private service sector (banking and input supply) has largely ignored the agricultural market due 
to high perceived risk and low anticipated returns. In addition, government (or parastatals) controlled 
the distribution of inputs and credit, the marketing of crops, and access to most resources in the nrral- 
sector. . . 

Many of these structural constraints have either been corrected or are in the process of being alleviated. - Benefits to agricultural research and extension within this more favorable policy environment would affect 
not only producers, but also the non-farm sector through linkages with input suppliers, processors, 
retailers, wholesalers, and manufacturers. The southern zone of Mali where CMDT has increased cotton 
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productivity and production over the past fifteen years has witnessed tremendous growth in the private 
sector provision of non-agricultural goods and services in secondary citie% The World Bank has 
calculated, for other countries (Sierra Leone, Togo), that every 10% increase in farm income leads via 
these linkages to an additional 5% increase in non-farm income (Atwood and Elliot, 1989). 

Aggregate Food Supply and Demand 

Selected data on production, private and official imports, stock adjustments, and per-capita consumption 
of millet/sorghum/fonio, maize, rice and wheat are reported in Table F-7 (4). While aggregate data 
should be viewed with caution, a number of salient features can be gleaned from the data: 

First, production of millet, sorghum, fonio and maize have been highly erratic over time. Technical 
research aimed at both increasing food production in good rainfall years, and at stabilizing yields during . 
poor years (i.e, decreasing inter-year variations) would have important benefits for reducing storage costs 
(infrastructure and losses) and price fluctuations. 

Second, government and private imports have generally comprised rice. Over the period 1981-2 to 
1987-8, rice imports averaged 80% of total private imports, wheat 1796, and sorghum, millet, and maize 
3%. Private imports had sharply declined in the latter part of the 1980s, mainly due to h i j h  rainfall 
and to fiscal imbalances. Some fraction of rice imports (and substitution of rice for coarse grains) have 
occurred during drought years because of poorly developed international trade in sorghum and millet. 
Drought will continue to be a reoccurring phenomena. However, threat of drought does not imply the 
need for agricultural research in rice and wheat, or the need to adopt an import-substitution strategy. 
Mali does not currently hold a comparative advantage in either of these crops. Studies by Humphrey and 
Pearson (1979) for Sahelian West Africa and Martin for Senegal show that the irrigated rice sector is not 
competitive with imported rice at current world prices and exchange rates. Superior rates of economic 
growth could be achieved by continuing to import rice, and by enhancing efficiency and investment in 

I 

the cotton and livestock sectors. No data are available to assess the comparative advantage of indigenous 
immersed rice production systems. 

Third, food aid reached a high of 237 thousand tons in 1984-85, but fell to minimal levels wit! good 
rains in the latter part of the 1980s. Over the period 1981-2 to 1987-8, food aid comprised on average 
46% maize, rice 31 %, wheat 7%, and millet and sorghum 16%. Food aid when delivered to populations 
with little or no effective demand (no purchasing power) does not dampen prices. However, food aid 
sold at official or private market prices reduces price incentives for technology adoption (Roth and 
Abbott, 1990). Storage is the mechanism by which farmers w r y  food stocks from good years to poor 
years. Investment in storage facilities and the incentive to carry stocks (and to bear the risks of losses 
from storage) fundamentally depends on the prices farmers expect to receive in bad years. Fwd aid, in 
dampening prices (particularly in drought years), decreases stocks demand and the over!dl demand for. 
cereals in good years. Investing in agricultural research, while at the same time undermining prices 
through food aid imports, raises a fundamental dilemma that will need to addressed by donors. This 
problem is potentially severe for the maize sector, where food aid represented 131% of national 
production in 1985. Ample rainfall has sharply increased maize production in recent years, and prices - have plummeted in the CMDT region. Whether stocks are being built up in expectations of the next 
series of droughts is an important empirical question. 
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Table F-7 (41: Food Production, Conrumptlon and Trade, Mall 

1981- 1982- 1883- 1984- 1986- 1987- 1988- 
1982 1983 1886 1 g86 lB87 1988 i s 6  

Qrou production (000 tonr): 

Malzr 61 89 144 101 1 93 213 178 

Not production (000 tonr): 

Miilet/wrghum/fonio 849 018 976 766 lew8 1,095 932 
Rioo W 78 110 66 118 120 OB 

Rice 40 80 140 170 100 29 16 

Wheat 30 16 20 0 20 20 20 

Food aid (000 tonr): 

Wheat 6 14 14 10 0 0 0 

Micirl rtock rdjurtmrntr 
:000 tonr): 

Wheat 0 (5) I 

Avrilrbla rupply (000 tonr): 

Weat 38 30 34 10 20 15 25 
Populrtfon (000 persons) 7,123 7,244 7,367 7,492 7,620 7,812 8,015 

Conrumption (Kg/crpita): t 
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Fourth, compared with the F A 0  recommended cereals intake of around 180 kg/capita/annum, aggregate 
food coonsumption in Mali over the past decade has been low and highly variable. Aggregate food 
supplies (w/o food aid) fell below the 180 threshold four times over the period 1981-2 to 1987-8, 
reaching a low of 145 kgha in 1985-86. Even in the more abundant raiafall years, food supplies (wlo 
food aid) have only just exceeded the FA0 minimum. Mali's demand for coarse grains will continue to 
grow for a number of reasons: high income elasticities of demand for rice and coarse grains (i,e. demand 
increases as incomes rise); continued population growth; and growing demand for coarse grains in the 
poultry and livestock industries. This potential for increasing demand if confkonted with stagnating output 
would impose significant demands for cereai imports. 

Specific Geroder Issues 

Increased agricultural pductivity in the cereals sector wodd provide benefits to men, women and 
children through improved nutrition. However, there are certain aspects of SPARC that could 
significantly benefit women and children. DRSPR (Direction for rural production systems research) has 
been conducting on-farm surveys including 80 production units (households) in 8 villages in the OMV 
zone (IER 1988 and 1989). Their findings raise a number of important gender issues and research needs: 

Average farm size in the study viilages is 8.6 ha, 6.6 ha of which are communal fields, and 2.0 ha of 
which are private fields. Of the iirdividual fields reported in the survey, 46% are considered to be held 
by men, 54% by women. To assure condiments for the household, farming an individual field is essential 
for all women. However, productivity of these fields is often weak due to the fact that women often lack 
access to inputs and to improved technologies. 

Over 70% of crop area, regardless of tenure (communal vs. private fields), is occupied by sorghum and 
millet. Animal traction is used on 59% of planted area. The percentage of communally operated fields 
tilled with animal traction (64%) exceeds that of individual fields (42%). Communal fields on average 
received 82 person days of work per year compared with in excess of 106 person days on private fields. 
Higher labor inputs on individual fields can largely be explained by: the lack of animal traction on - 
individud fields; the fact that women spend a greater number of hours than men working in private fields 
(the number of female days worked per hectare on individual fields is 68.9 versus 26.4 days for men); 
and more intensive labor requirements of secondary crops on private fields. Families perceive inadequate 
family labor to be an important constraint for tasks of land preparation, weeding and harvesting under 
the current system of extensive agriculture. Although intensification would increase labor for such tasks 
as ridging, manuring or fertilization, it w d d  decrease total labor at the particularly arduous tasks of land 
preparation and weeding (i.e. full employment of family labor combined with a higher ratio of labor per 
area of cultivated land would imply some reduction in area cultivated). 

Only two villages in the eight were self-sufficient in aggregate food production, maihly due to the 
enormous production of 2-3 families within the village. The majority of families experienced deficits for , 

the year. Increased production of cereals and cowpeas would benefit the entire family through improved , 

nutritio~:. Improved returns on secondary crops (Dab grain, groundnuts and vegetables), would most 
directly improve incomes of women (MOA 1988). "Pounding" of millet and sorghum also consumes 
considerable labor throughout the day. Improvements in food processing technology (milling, de-hulling) 
a u l d  decrease labor demands for these'activities, and allow a shift in labor to leisure or  other more 
productive activities. 
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Men and women are both involved in animal production. About 88% of the sheep are held by men and 
12% by women. Conversely, men manage only 29% of the goats, and women 71 % . Women invest 89% 
of their crop revenue in purchases of small ruminants. Principle uses of small ruminants include 
sacrifices 1796, family consumption 20%, sales for the purchase of cereals 40%, exchange ior outside 
labor and clothing 2096, and other 3%. Small ruminants thus appear to serve as an important savings 
mechanism for transferring capitol from present earnings to future periods for consumption. Investment 
in forage production technology would help improve small ruminant production, and improve the 
economics of animal traction on farms. Also, illcreased labor productivity on coarse grain fields would 
permit the opportunity to free labor for forage or ather activities. Until food security is achieved, 
however it is unlikely that substantial labor would be shifted to forage activitiis (ILCA). 

Implications 

The above analysis raises a number of implications for the SPARC project: 

1. An emphasis on millet/sorghum, although they offer lower yield improvement potential, would 
have important economic as well as equity benefits by benefiting a larger proportion of the fuming 
population. 

2. Droughts will return. Improvement in millet/sorghum striga resistance and drought tolerance 
would help to stabilize yields. Demand for coarse grains should continue to be firm, and prices 
should strengthen, due to rising incomes, population growth, lower rainfall, and increased demand 
for meat, 

I 

3. Considerable technology potential already exists in the CMDT region and elsewhere. Economics 
research under SPARC should emphasize marketing studies that seek to improve marketing 
efficiency v ~ d  to enhance demand and trade. 

4. Economic studies of the economic profitability of immersed rice production systems should be 
undertaken to evaluate the economic viability of rice commodi'ty research. 

5. Emphasis on improved legume rotations, socio-economic studies emphasizing gender, improved 
forage technologies, and a refocusing of extension and on-farm testing to address women's 
concerns, could collectively generate important benefits to women under the SPARC project. 

Economic Research Priorities 

The fundamental purpose of agricultural research is to develop and disseminate improved technology. 
The IER recognizes the need for integrating economists and sociologists with technicdl scientists on 
production systems teams to monitor and evaluate technology adoption. The importance and role of 
sociologists under SPARC is covered under the sosial soundness section. The role of economics research 
can be subdivided into three areas: evaluating the profitability of technology adoption; identifying on- 
farm and off-farm opportunities and constraints; conducting market studie~ of key inputs required for the 
respective technologies, specifically their availability, quality and costs; and conducting market studies 
of output markets, specifically demand, distribution, transport costs, and potential for market expansion. 
IER economists are beginning to see these three different sets of research as part of a coherent long-term 
research agenda, calling it the "subsector approach" or "approche filiere". With the assistance of 
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Michigan State Univsrsity through ccsntxal AID funding, they Rave recently embarked on a one-year 
subsector research approach to undentake many of thcse research activities in an integrated fashion for 
the maize subsector. Subsequent .resw& under SPARC will build on the experience with the current 
maize subsector research. 

Cost of Production Studies (Finr~nclal Analysis) 

The IER already computes cost of praluction figures based primarily on the results of on-station research. 
Net revenue per hectare is calculaied as revenue (yield times price) Ias costs of production. Cost of 
production studies based on on-farm results are more limited, in part because of fewer resources devoted 
in the past to on-farm trials, and to greater difficulties in gathering quantitative data. The far greatest 
problem in interpretiag the results of these budgets is ambiguities surrounding the exact conditions under 
which the technology is being tested, Staatz (1989) also points out problems associated with valuing 
output and defining factor costs. Thme problems would present a useful starting point for economists 
to begin working with technical scienitists on the economic evaluation of technology. 

Partial crop budgets linking revenue and cost of production represent the basic building blocks for a 
variety of economic studies. The budget illustrated in Table lF(7)-8 is indicative of the detail that is 
needed to understand both profitability and the circumstances under which the technology is being tested. 
Crop budgets for existing on-farm teclrnologies are needed for each agro-ecological regionlzone, crop or 
crop mixture grown, the soil or land ltype on which the crop or mixture is grown, and whether it is on 
communal or private fields. Input parameters would need to be collected on yield, labor input by family 
members and hired labor by task andl time of season, mechanization by task and time of season, and 
.quantity and price of purchased inputs applied. Partial budgets thus estimate the incremental returns to 
family labor and capital, by comparinig the new with existing technology. 

Technical scientists first and foremo!;t view the role of the economist as one of conducting partial 
budgeting analysis of on-station and on-farm results. As technical scientists understand the basic 
principles of partid budgeting, it serves as a useful starting point for building collaboration between 
technical scientists and economists. 

Cost of Production Studies (Economic Analysis) 

Financial analyses are conducted at prevailing market prices, which may be highly distorted by 
government policy. Economic analyses are conducted in terms of the marginal costs and benefits of 
technical innovation in terms of the true scarcity value of resources. While financial analysis measures 
the profitability of a technology to the farmer under prevailing prices, economic analysis measures the 
social costs and benefits of a technolo,gy to society as a whole. There are a number of sectors where 
economic distortions still remain, even after liberalization. First, overvalued exchange fates (33-40%, 
Stryker et al.) lower the price of impoits and increase the price of exports. Thus, financial prices o f .  
imported nitrogen fertilizer, other things constant, would understate its true economic cost, while the 
financial price of cotton would understate its true ec~nomic value. Second, official prices on rice may . 

either overstate or understate its economic price depending on the border price of Thai rice. Careful 
studies need to be conducted on measuring international prices of key commodities, calculating marketing 
costs from border to farm gate, and computing the w v e  partial budgets using economic prices rather 
than financial prices. 
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Farm Models of Technology Adoption 

Costs of production of certain technologies are more easily evaluated than others. Improved varieties 
requiring no additional inputs are easiest to evaluate; one need only compare the marginal change in 
revenue with marginal seed costs. Technologies involving fertilizer applications are slightly more 
complicated; marginal benefits must be gauged against higher fertilizer costs, and dso higher costs of 
labor at weeding (based on crude estimates of the family wage rate at that time of the season). However, 
technologies recommending crop rotations, tied-ridging, manuring, mechanization, and .changes in time 
of operation) are very difficult to evaluate using crop budgets. These technologies involve sizable 
changes in labor requirements; because the opportunity cost of family labor can vary enormously fiom 
period to period during the season it is dificult to evaluate their impact on changing labor co& and on 
profitability. 

Farm modeling using linear programming techniques for evaluating technology under certainty, and 
MOTAD or quadratic programming techniques for evaluating technology under risk are well-suited to 
technology evaluation, and should be the ultimate target following the construction of a comprehensive 
set of crop budgets. Farm models, integrating the different crop and livestock enterprises (i.e. crop 
budgets) would then be numerically solved to determine the most profitable crop and technology mix, 
given constraints identified for the household. An indicative set of constraints might include: the 
availability of family labor by gender, task and time of season; the availability of different types of land 
quality; time requirements for activities of markaing, grazing livestock, or seeking firewood or water; - 
availability of capital; feed demands for livestock; or favored crop rotations. Opportunities can be added 
for off-farm employment. New technologies are evaluated entering their coefficients in the model to 
determine if farm income improves. Labor and land costs are explicitly assigned dual prices by the 
model based on the opport~idiy cost derived from other activities on the farm. For example, the benefits 
of food processing technology derive from the shift of women's labor to other activities that are more 
remunerative or productive. 

Production Studies 

Current agronomic studies base fertilizer recommendations on experimental results that aim to maximize 
yields. Producers in practice would a priori be expected to apply fertilizer at rates that maximize 
financial returns based on principles of declining marginal productivity, and on expected output and input 
prices. Production function studies estimate the relationship between yields and fertilizer use on farms. 
~ o r n ~ a r i n g  the marginal productivity of fertilizer and its variability with existing prices would enable 
estimates of farmers risk averseness to the financial risk of fertilizer use. Studies would help predict 
fertilizer domains acceptable to farmers which in turn would encourage technology generation more 
adaptable to farmers needs and preferences. 

I 

Evaluating Farmer Soci~Economic Constraints . . 
Evaluating socio-economic constraints and opportunities is the main rationaleof farming systems research. 
Under SPARC, a variety of approaches should be used, including rapid reconnaissance, intensive village 
level surveys, regionalized surveys, ethnographic observation by researchers, participatory approaches, 
etc. The ultimate purpose of such surveys is to diagnose, evaluate md reevaluate opportunities and 
constraints confronting farmers in their decisions whether or not to adopt a technology, and the factors 
that determine or separate adopters from aon-adaptors. Periodic studies will need to be conducted on: 
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Identification of on-farm consumption and production constraints. 

Time flow studies of men and women on-farm and non-farm activities (% time spent on gathering fire 
wood and forage, agricultural fieldwork, gathering water, collecting herbs and condiments for the 
household, feeding children, processing food, marketing, etc.) Technologies requiring increased labor 
on certain tasks (tied-ridging, manuring) or that tend to reduce labor per hectare of land (animal 
traction or the introduction of milling machines) fundamentally depend on labor flow data. 

Evaluation of risk via multi-year studies to illuminate agmomic response to rainfall. 

Calendar of labor activities by crop and task. 

Access to inputs, prices paid, and general difficulties in acquisition. 

Importance of socio-economic factors (gender, land tenure) on ability or willingness to adopt new 
innovations. 

Crop enterprise mix (percentage of pure crops - 3 d  various crop rotations in the farm plan), principle 
crop rotations, and frequency of use. 

Adoption and application of new technologies (when adopted, why, how altered from original 
recommendations, and performance). 

Measurement of marketed surplus, on-farm storage, losses, prices received for wtput, and seasonal 
price vaciabllity. 

Market Studies 

The single most important issue currently being raised by technical research scientists is the need for "les 
etudes filieres.".. Many if not most technical scientists feel that technologies are available for adoption 
if only input costs were lower and output prices were higher. Viable maize technologies are available 
in the CMDT zone that ofi. r the potential of doubling or tripling yields, but due to favorable rainfall in 
recent years, maize prices have plummeted (Working group on rainfed crops, 1988). The same 
experience is reported for millet and sorghum in very specific locales. These concerns of inadequate 
price incentives come dangerously close to recommending or hoping that the government would reinstate 
price subsidies on inputs to lower i t ipt  costs, and reestablish price floors on cereals to stabilize prices 
and to improve incentives. These are the same genre of jwlicies that led to disastrous financial results 
for most African governments in the 19709 and 1980s. 

t 

The above aqyment put forth by scientists raises a number of fundamental issues about the extension and 
profitability of technologies generated by the research system, and the functioning of input and output 
markets. Staatz (1989) raises the following questions in an attempt to untangle the observation that 
technologies are unaffordable: 

First, given the current price structure, the new technologies ue less profitable on average across years 
than technologies currently used by farmers, implying that unit costs (CFAlkg) are higher under the new 
technology. One cannot assume that purchased inputs and fertilizer-responsive varieties will decrease 
costs of production. If the government subsidizes inputs and establishes a price floor, technology 
adoption is made easy, and farmer profits increase, but the government is simply transferring a 
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component of production costs from the farm to society at large. Priceled strategies to spur technology 
adoption (versus strategies to reduce costs of production and the cost of food to wnsumers) adversely 
affects rural families who are net purchasers of food (Dembele and Staatz 1989). It wmld also raisecosts 
of food to consumers in the urban area and increase costs of production in the poultry and livestock 
feeding industry. 

Second, new innovations may be more profitable than traditional tschnologles on average, but returns In 
any single year are highly unpredictable. For family's with incomes close to the margin of survival, 
many are unable to withstand the financial losses of cash input purchases from drought. The technology 
may thus be too risky to afford. Such risk may derive from unpredictable rainfali, volatile output 
markets, unreliable input supply, or imperfect capital markets (if markets were perfect, farmers could 
borrow in bad years and repay in good years). 

Third, techncilogies appear profitable (and are not risky) but farmers have cash-flow constraints that limit 
the purchase of inputs. Such constraints are most likely to be severe in the case of investments requiring 
large capital outlays (machinery, animal traction, wells) or that have a long payback period. Studies of 
formal and informal credit and savings transactions in rural areas would be important to assess the 
importance of this constraint. However, it should also be recognized that the real cost of capital in Mali 
is high and will likely remain so for the foreseeable future. Capital constraints will not be easy to relax 
in the intermediate run, at least for the poorest households. Hence technology development will need to 
also emphasize technology domains emphasizing use of locally available resources. 

Fourth, farmers may want to adopt the new technology, and have the liquidity to do so, but markets for 
the input simply do not exist (Working group on production systems and rural economy, 1988), or the 
farmer must incur considerable transactions costs in acquiring the input over and beyond the purchase 
price. Private merchants may view the market potential to be too small to be worth entering, or charge 
exorbitant pri::es to cover distribution costs. Farmers are sometimes reluctant to apply fertilizer until 
good rains are assured, leaving merchants to bear the risk of carrying the cost of fertilizer inventory. 

No doubt, concerns over the structure, operation and performance of markets are crucial to the analysis 
of profitability, input supply, marketed surplus, and prices. Price incentives in agBcultw-e can be 
improved by a number of strategies: reducing transport and marketing costs, thereby lowering prices paid 
by consumers, and increasing prices received by producers; reducing input costs to farmers by increasing 
the'efficiency of input supply industries; and enhancing demand for coarse grains through income 
generation, increased use as animal feeds, and increased demand by processing industries (beer, flour, 
ethanol). An indicative list of marketing studies follows (Goita 1990): 

Input Markets . . 
* 

A study of the availability, cost, and problems of input supply (improved seeds, fertilizers, agricultural 
chemicals, machinery, animal traction and credit) at the farm level. Macro studies should carefully' 
exmine marketing cost of imported inputs (import taxes, handling charges, and transport costs, from the 
border to farm level). Macro studies of domestically produced inputs would need to examine firm 
efficiency, transport costs, and marketing costs. 
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Commercial Markets for Food Grains (Sorghum, Millet and Maize) 

All efforts at intensification would be vain if the potential for commercialization (demand, supply, 
distribution) is not well understood (MOA 1988). Better understanding is needed of marketing costs, 
on-farm storage costs, on-farm price variability, md on-farm demand. A better understanding is needed 
of trader's co.rslraints, and market structure. Studies should examine opportunities for enhancing 
demand, and the cost effectiveness of existing technologies (dehulling machines) aimed at improving food 
quality, and reducing the work load of women. 

Credit 

Low incomes in the rural sector and the limited capacity of producers to borrow to invest in inputs and 
equipment are important constraints limiting intensification. Studies are needed to improve researchers 
understanding of local informal savings and credit mechanisms, costs of disbursement and repayment by, 
the formal banking sector, and of market ineficiencies that may be constraining credit supply. More 
detailed research is needed on distinguishing between those situations where adoption is blocked by lack 
of farmer liquidity versus lack of functioning inp:it markets (Staatz). Because of imperfect credit and 
commodity markets, farmers rely on proven cash crops (i.e. cotton) to generate cash to purchase inputs 
(animal tractions) which then benefit cereal production. Researchers may need to consider whether initial 
emphasis needs to be given to cash crop production in the area to stimulate food crop production rather 
then focusing on credit policy reforms. 

Land Tenure 

Land tenure is constantly cited as a problem by working groups in the IER. Entrepreneurs are reported 
to have difficulty gaining access to land, or lack adequate tenure security to make investments in land. 
Women are unable to legally own or hold land under indigenous rules. Private benefits to intensive 
forage systems are unclear, as access to grazing under customary systems has traditionally been 
considered common property. Improved understanding is needed of local indigenous rules governing land 
access aid transfer, and also how the formal land codes are either benefiting or detracting from economic 
development. 

Environmental and Natural Resource Concems 

Fundamental questions should be raised about the long-term sociirl costs of chemical use in agriculture 
in terms of soil erosion, and declining water quality. Such issues are now a fundamental concern . 

worldwide. Environmental studies of toxicity, soil erosion, and environmental degradation should be 
carehlly integrated with agronomic and economics reseatch. Grcster attention may have to be placed 
on locally based sources of plant nutrients such as composts, and control of pests through breeding for 
resistance rather than through chemical control. 
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Post-FAtension Rate of Adoption Monltoring 

Unlike the economic assessment of agricultural research at the farm level, a rate of adoption study 
measures the economic benefits to agricultural research and diffusion. Economic benefits to SPARC will 
be heavily influenced by two factors: the increase in yields associated with new technologies generated 
under the project, and the extent of diffision of the new technologies measured by area covered and speed 
of adoption. Technology diffision is in part determined by the success of the research and extension 
program, but also by the extent to which farmers spread technologies themselves. 

On-farm studies of agricultural research prior to extension are generally not appropriate for assessing the 
rate of adoption because farm inputs and extension advice are heavily subsidized by the research program, 
and results are biased by the involvement of researchers at the site of the on-farm research. Farming 
systems programs also typically suffer the disadvantage of collecting data very intensively for a limited 
number of villages. Technologies may thus be adopted in the immediate vicinity of the research program 
where the on-farm studies of adoption are taking place, wbile diffusion beyond is limited. 

The economic evaluation of rate of return to investment in agricultural research and extension must 
obtain an unbiased measure of both the increase in yield from technical change, and the area covered by 
new technology. Data on these variables are not currently collected at the regional level, although the 
FSRIE project has collected these data for the specific villages in which they are working. The 
implementation project will need to design a research methodology to collect and evaluate these data. 
An indicative research methodology is outlined below that could help meet the monitoring objectives of 
the project, and provide key information on the rate of technology adoption over r! large s:~:..,ey area. 

Sampling Frame - 
The most recent population census from 1987 contains data on villages and population for each of the 
regional centers. A survey would be administered to a randomly selected group of 200-400 households 
in a cluster of villages within a region or extension domain. An alternative would be to use the sample, 
or a subset of it, already used for the past several years in the national agricultural production survey of 
the DNSI (Department of Statistics and Computing) in the Ministry of Plan, in collaboration with the 
Ministry of Agriculure. 

Survey Design 

Two different options can be considered for selecting villages: 1) random selection of approximately 20- 
40 villages depending on population density in the region; or 2) stratify and pre-select villages according 
to factors known to influence rate of adoption: 

I 

* Proximity to the station andlor on-farm research (villages nearer to or further from research sites) to 
assess the impacts of on-farm trials and extension ssrvices in technology diffusion. 

* Proximity to roads and markets (i.e. villages neater to, or further from, principal or secondary roads 
andlor mark@ to evaluate the impact of marketing costs on the rate of technology adoption. 
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Questionnaire 

A one-round questionnaire would be administered to a random sample of 10 or so households within each 
village. The farming systems group would meet with technical scientists and extension agents to clearly 
define a list of technologies that have been promoted through on-farm research and through agricultural 
extension. These technologies would be included in a questionnaire and questions included on: 

* Whether or not the technology (or modified version) has been adopted by the farmer. 

* If the technology has been adopted, how many ysanr has the farmer been.using it, on what types of 
land is it being used, on how much area (hectarscr or percent) is it being used, and about what level 
of yield increase is being achieved relative to the previously used technology. 

* If the technology has not been adopted, key questions would need to be asked on whether the farmer 
is aware of the technology, and if so, why it is not being adopted 

Scheduling 

Surveys can be undertaken January-March when other activities on the research station are at a lull. This 
study is intended to be carried out rapidly, suing a combination of rapid appraisal techniques and short 
and focussed surveys. However, due to human limited resources, it would probably not be possible to 
carry out surveys in every region in all years of the project. Surveys may thus need to be staggered 
every other year, for example, Sotuha and Mopti in 1992, 1994 and 1995, and Cinzana and Sikasso in 
1993, 1995 and 1997. 

Assessment of Human Resources in the IER 

The above agenda of economic research is ambitious and will need to be gradually and carefully phased 
in over the entire length of the project. The agenda would exceed the IER's capacity under even the best 
of circumstances, yet the issues posed are fundamental to any program expected to understand constraints 
to technology adoption, to provide meaninghl feedback to technical scientists, and to make intelligent 
recommendations for improving the design, adoption, and profitability of technology. 

A list including level of education by discipline and s o w e  (where the degree was obtained) is included 
in Table F(7)-9. Current staff in the DPE, DET and DRSP includes 17 agricultural economists, 2 
economists or rural economists, 2 agronomists, 1 r imal  scientist, 1 geographer, 3 demographers with 
emphases on economics or sociology, and 4 sociologists. The level of training is weak. Among 
agricultural economists, only two currently hold Ph.D. level degra0  (1 Doctorat de 3 cycle from France, 
1 Ph.D. from the USSR), and 6 M.S. degrees (1 M.S. ftom Montpellier France, 3 fro& Nigeria, and 
2 from the US). 4griculturd economics training in Nigeria is relatively weak, although wmparisoris 
would depend on the school, program and student. However, it would be dificult to justify much further 
training in agricultural economics given the relative weakness of other disciplines in IER, and the fact 
that a number of students are already studying abroad: 2 M.S. students are currently or are about to 
depart for training in the US and the UK; 3 Ph.D. students ace currently training in the US and France. 
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Implications for Short-Term Technical Assiitance and Capital Procurements 

The Scope of the proposed research agenda, and current shortage of economists and sociologists in the 
IER pose a number of implications for the nature and phasing of work under SPARC: 

1. Careful planning of the socio-economics research program should be initiated as early as possible 
in the first year of the project, with research beginning the second year, to ensure that the research 
program is well focused and tailored to meeting the n d s  of technical scientists. 

2. Certain types of sociozconomic work can be conducted by people'on the producti6n teams 
(socio-economic surveys, cost of production studies, farm modeling), other research activities 
(marketing studies, national agricultural policy) will best be handled by economics staff centered 
in the IER or at Sotuba. Some of the survey work can be conducted in the off-season to minimize 
conflicts with technical scientists (i.e. for vehicles). However, the volume of work will be heavy. 
Successful and timely implementation of studies, and close collaboration between national level 
and center level staff, will crucially depend on availability of transport, funds to hire enumerators, 
and on access to computers. 

3. Heavy reliance will need to be placed on short-term technical assistance throughout the life of the 
project. Many of the trainees currently studying abroad will not be returning until 1992-94. It 
should not be expected that they will immediately be prepared for work upon their return. The 
suggestions in the PID, of having a long-term economist for 1-2 years, does not provide the 
long-term support needed. Short term technical assistance is a useful compromise and can be 
provided in two ways: (a) frequent visits by short-term expatriate staff to Mali to assist the IER 
in research planning, survey design, rapid reconnaissances, questionnaire development, data 
analysis, economic modeling, short-courses, and report writing; or (b) IER staff visiting 
universities in the US for short-term training and analysis of field level data. Both approaches - 
should be encouraged in a fully wllaborative mode. 

Benefit-Cost Analysis 

Studies of rates of return to investment in agricultural research, extension, and human capital (Griliches, 
1957; Hayami and Ruttan; Evans, 1967) have consistently estimated returns to investment between 
25-50%. Rates of return in semi-arid areas, particularly in Africa, have not been well documented or 
rigorously studied, although one might assume based on the experiences of the 1980s that the risks of 
payoff are higher and that the benefits will be longer in coming. This section estimates the rate of return 
to agricultural research and extension resulting from the SPARC investment using discounted present 
value methods, measured by Net Present Value (NPV), and Internal Rate of Return (IRR). 

SociaENutritionrrl Benefits Excluded from the Analysis 

Benefits to the SPARC project fall into one of two categories: those that are difficult to quantify and thus - difficult to include in rate of return calculations given existing data and time constraints; and those with 
benefits that are numerically quantified and included in the rate of return analysis. Assumptions used to 
estimate the latter benefits are discussed shortly. ?he following benefits will be generated by investments 
under SPARC. As they are excluded from the NPV and IRR calculations, however the rates of return 
indicated in this section slightly understate the "true" rate of return to the project: 
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1. M i l l e t c o w p  flour composite. The benefits derive from introducing a millet (3 parts)/cowpea 
(1 part) flour composite to improve the nutrition of very young children. This benefit is important 
but is applicable to only a small proportion of the total population. 

2. Milling technology. This technology could potentially ease the workload of women. Benefits in 
the aggregate are offiet by the fued cost ipf milling equipment and operating costs, and the extra 
time that women mu:.. devote to other activities to generate revenue to pay for the service. On 
balance the benefits would be positive, but are relatively small compared with production impacts 
mentioned below. 

3. Intensive forage production. Introducing firages in the farming system will benefit small 
ruminant production, and improve the nutrition of animal traction animals. However, as intensive 
forage systems in Mali are now very rare, any increase in area would imply a reduction in acreage. 
of other crops assuming that labor is now fully employed. Animal traction, as primarily a 
labor-reducing technology, facilitates an expansion in farm a h ,  and mainly in cereals. This effect 
of area expansion can be evaluated with the model below, but the result would tend to over state 
benefits if their are other constraints impinging on animal traction use (i.e. cash constraints). 

B. Assumptions 

Assumptions upon which the cost benefit analysis is based are as follows : 

1. As IER develops profitable farm-level technologies, those technologies will move from multi- 
locational trials to IER pre-extension to ODR or PNVA or ONG extemion in a steady and 
effective fashion. (This process is discussed in more depth in section V.E. "Technology Transfer 
Analysis" in the main body of the PP.) 

2. Profitable technologies made available to farmers through pre-extension and extension will be 
adopted by farmers at a moderate but steady pace accross a substantial portion of the national area 
currently planted to the same CMPS crops in the appropriate ecological zone, as discussed below. - 

3. The project benefit strean, built upon assumptions 1) and 2) above, has two important features. 
First, the crop mix (proportion of different crops out of total cultivated area) does not change with 
technology adoption. This is unrealistic, but models to predict these adjustments are quite 
complex. Second, the rate of return model estimates the internal rate of return and cost-benefit 

' ratios based on marginal changes in yields and marginal changes in imput use. A farm-level 
financial analysis is thus unecessary. Rather, changes in yields (i.e. the change in revenues or 
benefits accruing as a result of new technology adoption) are compared with the changes in inputs 
(land, labor and capital inputs representing marginal variable costs) to adopt that teChnology. me .  
important question that needs to be asked is how does the new technology affect input parameters 
in a farm budget, i.e. do inputs of labor and capital inputs increase or decrease. New varieties 
for example increase yields but require no additional inputs as s d s  can eventually be reproduced 
on farmers' fields. A new fertilizer technology increases yields but also requires additional 
fertilizer. These marginal changes can bur calculated in the absence of comolete knowledge about 
farm budgets. However, not all technol~~les are so trmsparent. Mulching increases human labor 
requirements per unit of land area for transport of mulch, but animal traction normally decreases 
human labor requirements at weeding. 
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Because of this complexity, and given the dearth of good farm level financial data, the marginal 
approach was used in estimating the rate of return to investment in agricultural research and 
extension. One composite technology for each crop was chosen, otherwise the discounting of net 
returns for 4+ crops, in 3 or more regions, for 2+ technologies per crop, over a 25 year time 
period would have greatly exceeded the complexity of what is already a complex rate of return 
model. Benefits in the model are the additional yields achieved by adopting the composite 
technology. Costs are derived from additional investments in research and extension (i.e. the 
SPARC project costs) and from changes in input use. Tbe emphasis on plant breeding and variety 
selection in the agronomic section led to the conclusion that labor changes would be minimal 
andlor very difficult to predict (adoption of animal traction technologies or tied-ridging 
technologies would dramatically alter labor requirements, but these technologies are not a central 
focus of the project). Changes in land (for any given year) remain constant as a result of the 
assumption that crop-mix is not allowed to change. Seed costs increase in the first year with the 
purchase of the new seed vuiaies, but ace animal thereafter as seed is reproduced on farmers 
fields. The additional fertilizer required to produce the higher yield is accounded for in the model. 
However, the composite technology paradigm means an "average technology". The total area 
covered by the diverse array of new varieties (some for striga resistance, others for drought 
resistance, etc) will likely exceed the area fertilized as not all technologies necessarilly require 
fertilizer. Fertilizer md pesticide use rates in the model have thus been down-sized to account for 
this phenomena. 

The above assumptions help datermine the costs and benefits of adopting a new technology. Other 
features of the model-i.e. growth rate in extension domain, growth rate in adoption, growth rate 
in yields, growth rate in prices-determine an adobtion gurve. That is, the model permits an 
evaluation of the effects of changes in adoption rates and changes in yields and prices over time 
on the economic rate of return of the project. 

4. Benefites from the Mali SPARC project derive from several potential sources: On-farm testing of 
existing improved technologies ; station testing and on-farm testing of new technology ; and 
extension and dissemination of existing and new technology.. The aggregate effect of all these 
benefits is assumed to start In year 6 of the project (i.e. the yield gain represents the-aggregate - 
effect of existing and new technologies being adopted). I t .  k not known a Dtiori which 
technologies will be adopted by farmers. The adoption of technologies now in the pipeline will be 
necessary if yield improvements are to start by the 6th year. New varieties may be generated by 
that time or within 5 years thereafter. There are two ways to look at this in the model : a) by 
adjusting the average yield levels, or b) by changing the growth in yields over time. Yield 
improvements in the analysis are now assumed to remain constant over the life of the project. 
Thus, the yield figures represent the average effect of technologies now in the pipeline and the 
average gains of technologies that may be developed over the next 6 to 10 years. ' 

. 
5. The analysis assumes that market prices are close proxies for economic prices. This assumption, 

which would clearly have been incorrect r few ysua ago, i8 r rsuonable one now in l l ~ h t  of the 
current economic policy environment. Market urd tzde  liberalization, tax reform, and the 
elimination of official prices have led to a situation where market prices and economic valves rue 
closely aligned. 
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Base Model' 

The major potential benefits of SFARC are improved agricultural productivity and producers income. 
Institutional strengthening, training, and improved financial management are important objectives. 
However, unless these activities ultimately improve economic growth .or productivity in terms of 
improved technology adoption on farms, they arguably should not be considered substantial benefits in 
and of themselves. The following model was developed to calculate the rate of return to SPARC based 
on expected production benefits under the project: 

Pjm = 

pjm = 

Yjm = 

yjm = 

Ajm = 

ajm = 

ANjm = 

anj = 

Sjm = 

sm = 

Nj = 

nm = 

Pjm = 

Economic price of the j-th commodity in the m-th region (in thousand CFA). 

Rate of growth in the price of the j-th commodity in the m-th region. 

Yield differential between the new and existing technology of the j-th commodity in the 
m-th region (kgha). 

Rate of growth in yield improvement (Yjm) of the j-th improved technology (e.g. due to 
a learning curve of farmers in adopting the technology over time). 

Extension domain of the j-th crop in the current time period ill the m-th region (total crop 
area will usually exceed the extension domain either because of limited resources funneled 
to station research or extension services, or because crop areas are highly dispersed) (ha). 

Rate of growth in the m-th extension area or domain (Ajm). 

Initial area covered (critical mass) of the new technology on the j-th crop in the m-th 
extension domain (ha). 

Rate of growth in area under the new technology of the j-th crop in the m-th ex!ension 
domain. 

Quantity of improved seeds (kgha) required by the j-th technology in the m-th region. 

Economic cost of the improved seed variety in the m-th region (CFAIkg). 

Quantity of nitrogen fertilizer (kglha) required by the j-th new technology in the m-th 
region. 

Economic cost of nitrogen fertilizer in the m-th region (CFAlkg). I 

Quantity of phosphate fertilizer (kgha) required by the j-th new technology in the m-th 
region. 

Economic price of phosphate fertilizer in the m-th region (CFAIkg). 

' Thir model was developed wilh Qurllm Pm mRwrre and r e q u h  a minimum of Imb RAM ta operate. 
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Three regions are included in the model: north, central and south, covering all cropping zones of the 
country. Crops or commodities in the mdel  include millet, sorghum, maize, irrigated rice, immersed 
rice, rainfed rice, upland rice, cowpeas, groundnuts and forage. Based on discussions between the IER 
and technical groups on the design team, the team is recommending that SPARC focus on four 
commodities: millet, sorghum, cowpeas, and forage. Based on discussions between the IER and technical 
groups on the design team, the team is recommending that SPARC focus on four commodities (millet, 
sorghum, cowpeas, and forages), although the project would provide important secondary benefits for 
other commodities as well. The following are extension domaim (Ajm) for all commodities and regions 
proposed by the IER (areas are roughly equivalent to unadjusted crop areas reported in official statistics): 

Extension Domains in Initial Time Period (ha) 

Millet 
Sorghum 
Cowpeas 
Groundnuts 
Maize 
Rice - dryland 
Rice - immersed 
Rice - irrigated 
Rice - lowland 

Rates of growth in extension domains (aj) based on IER estimates depend on crop and region. Investment 
in stations and extension staff will most benefit the north under current IER plans. Area expansion of 
maize is highest in the south. Based on IER data, the following rates of annual growth in area can be 
expected (these growth rates were derived fiom a 2005 or 15 year time horizon; this study applies them 
to a 25 year time horizon. However, the terminal area of extension domain is equivalent to IER 
estimates): 

Norlh 

Milletlsorghum 3.8% per annum; cowpeas (none grown); maize (none grown); immersed rice 0.6%; and 
groundnuts 0.2%. No extension domain is foreseen for irrigated rice, lowland rice, rainfed rice or 
cowpeas. 

Central 

Milletlsorghum 0.2% per annum; cowpeas 0.0%; irrigated rice 1.6%; immersed rke  0.6%; and 
groundnuts 0.2%. No extension domains are foreseen for maize, lowland rice, and rainfed rice 

South 

Milletlsorghum 0.9% per annum; maize 3.2%; irrigated rice 1.4%; immersed rice 0.6%; lowland rice 
0.0%; dryland rice 0.0%; groundnuts 0.2%; and cowpeas 0.0%. 

Benefits to technology adoption are counted in the model once the critical area (ANj) is reached, assumed 
in the base case to be qual  to 5% of the initial extension domain. It la firther assumed that this critical 
area is achieved starting in the 6th year of the project. Any benefits that may accrue prior to this point 
would add only minor improvements to the rate of return to the project. The rate of spread in technology 



acceptance by farmers starts with &is area then increases by the variable (anj) set initially to 15% (i.e, 
the'area under improved technology grows at 15% per year start from point ANj). Note that the area 
under the extension domain and the area under the improved technology are of different sizes, and grow 
at different rates. Area constraints are included in the model to ensure that the area under the improved 
technology (ANj) never exceeds the area under the axtension domain (Aj). 

IER estimates of yield improvements (Yjm, Table F-7 (2)) are used for the productivity benefits 
associated with investments in agricultural research under SPARC. These figures are average yields of 
the composite package of technologies focusing on (see technical section): 

Millet 

Expanded on-farm trials and demonstrations, plant breeding, introduction of improved varieties, 
agronomic work on millet-groundnut and millet-manioc intercropping, Guinean fonio evaluation (south), 
collection of materials for breeding cantharis beetle tolerance, and composite flour 

Sorghum 

Support evaluation of local varieties, plant breeding with emphasis on medium-early varieties and on 
striga resistances, agronomic trials involving cowpea and groundnuts, introduction of improved varieties, 
and possible introduction of "Soriw parboiled product, and processed sorghum products (grits, meal 
flour). 

Plant breeding, practical technologies for on-farm cowpea storage losses, genetic resistance to floral 
insects, bruchids and Striga, research on innovative food praducts such as Acara, and composite flour 
diffusion. 

Forages 

Evaluation of Bourgois biomass and grain production under existing farming systems, agronomic packages 
for animal traction forage production, cowpea forage intensification, and millet-cowpea intercropping with 
focus on cowpea forage. 

.Other Research Programs Benefitting from SPARC Support. 

Investment in institutional capacity, in economic and socio-economic studies of farming systems and 
markets, and in improved financial management would stimulate benefits in other researdh programs as . 
well. Although uncertain and very difficult to estimate, a crude attempt is made to account forthem in. . 
the model by assigning a 25 kgha yield improvement for all other commodities (those with existing 
current extension domains) in the respective regions. Yields (Yjm) are assumed to remain constant over 
the life of the project (yjm= I), although simulations are possible to evaluate drought and learning curve - effects through manipulation of variable (yjm). 

Gross economic benefits are calculated as price (Pj) times yield improvement (Yj) times area under 
improved technology (ANj x anj). The following prices are assumed (in CFAlkg): 
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North 

Millet/sorghum 50, and rice 70. 

Central 

Millethorghum 40, rice 70, cowpeas 100, and groundnuts 50. 

South 

Milletkorghum 30, maize 20, rice 70, lowlaid and rainfed rice 60, and groundnuts 50. 

Prices are assumed to remain static through the life of the projegt (1.e. pj = 1.0). Prices would be 
expected to increase in situations: of land scarcity and thing land values; where good rainfall of the last 
3.5 years is r e p l a d  by drought and aggregate production declines (regardless of whether technology is 
improving yields through improved drought resistance); or of successfi~l demand enhancement strategies. 
Conversely, prices may decline under situations of good rainfall andlor substantially expanded supply 
from technology adoption. The assumption of stagnant prices is based on a medium year rainfall 
scenario, and on successful marketing and economic research aimed at lower marketing costs and 
enhancing demand in face of expanded supply. 

Costs in the model are of two types: fixed and variable. Fixed costs include investments in short and 
long term technical assistance, the IER's operating costs to support the above research agenda, short and 
long-term training, and procurement costs. Rate of return calculations are based on the following 
estimate of total cost and schedule of disbursements: 

Most of the benefits to the SPARC project involve technologies comprising varietal improvement for. 
drought, pest and Striga resistance, and improved farm management practices (inter-crop, better timing, 
of operations). Improvements in soil fertility (fmilizer or manure) would enter extension 
recornmendotions in certain instances. Current dosed being recommended by extension agents would 
generate yield increases far in excess of those in Table F-7 (2). The following fertilizer applications and 
costs apply to a subset of the area covered by the new technology; the averages here are low because they 
are divided by .total area under the wmposfs technology: 
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Seed costs are &sum& to be negligible. ~esearch supported under SPARC will not result in hybrids, 
whose seed needs annual replacement. Improved varieties which are not hybrids can be replicated on 
farms and distributed by farmers, with negligeable cost. 

Net benefits (NB), or gross benefits less total variable and fixed costa, are used to calculate rate of return 
to the irnvestment in research and extension using two measurements (Levy and Sarnat, 1990): 

N B ~  N B ~  NPV a - + .... + - 
(1 +t)l (I +r)l 

The Net. Present Value (NPV) is the present value of all future flows of capital discounted by the 
opportunity cost of capital, assumed in this analysis to be r=.12. Net benefits From the project are 
discounted over a 25 year time horizon, through the life of the project. A positive NPV coefficient would 
indicate under perfect certainty that the project has positive net benefits, and should be accepted. The 
Internal Rate of Return (IRR) is the discount rate (R) that just equates the present value of the stream of 
positive net benefits, with the present value of the stream of negative net benefits. The IRR model Is 
incorrect in the sense that it assumes that project net benefits can reinvested at the project's IRR. 
Nonetheless, it ,provides useful insights for gauging the magnitude of net benefits generated under the 
project, and is the most direct measure of the rate of return to investment in agricultural research and 
extension. In general, the NPV will approach "0" as "r" approaches "R". 

Benefi t-Cost Analysis 

The rate of return on invectment in agricultural research and extension depends fundamentally on four 
factors: (1) yield improvement over existing technology; (2) output prices; (3) area covered by the 

I 

technology; and (4) speed of adoption. The results in Table F-7 (5) examine the base case rate of return 
to the SPARC project, with simulations on five levels of yields: 20% below base yield'lmprovement, 
10% below, base yield improvements (Table F-7 (2)). 10% above, and 20% above. 

The rate of r a m  of the project based on base model assumptions is around 14% with a positive NPV 
of $3,526 (thousand). If the government had to borrow money at a real rate of 12% to finance the - project, it would find it protitable to do so given model assumptions'. However, the project's rate of 
return is quite sensitive to changes in yield improvements. If yield improvements ultimately materialize 

The BCEAU rpocid inter-banking ntc " c u m U y  11% plus 1 to 5 pnraUge poinb added u a ri* p a i u m .  
depending o n  rukinur o f  the project. Beuuae o f  Mali's favorable liquidity porition, a 12% ~diacount rate m r  approprirlc. 
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at 80% or less of current predictions, the project would ccase to be profitable. Conversely, if yields 
exceed current predictions by 202, the NPV Increases to $9,201 (thousand) and the IRR increases to 
16.9%. 

The simulations in Table F-7 (5) evaluate the sensitivity of the project's return to alternative assumptions 
about the initial scope and speed of adoption. Columns (1) to (3) assume that for reasons of low 
profitability, poor extension service, etc., the technology is initially accepted on only 5% of the extension 
domain. Columns (4) to (6) assume that due to high demand by farmers, good input distribution and 
good sxtension support, the technology is initially accepted on 10% of the extension domain. Under each 
of these scenarios, three rates of speed of adoption are examined: slow (area under improved techhologies 
grows 5% per year), moderate 15%. and rapid 25%. 

Table F-7 (61: SPARC Project NPV ond IRR Cdculstlonr, Weld Slmulstlons 

.80 ' 9 Bas. vlalds 1.10 1.20 

NPV (discount rate = 12%) 

Sorghum 28 2 8 28 2 8 28 

Cowpeas 0 0 0 .... 0 0 ..... .... ....."...... ......................... I..."..... ............ *"....a .....a. .1........... ......"." ".. "."".".",.."...," "...",.- ,,,," w"," ..,,....,,.," """," .,,,,..,,,.,-,,~ - ,-,,,-,, 
Canter: Millet 68 68 68 68 68 

Sorghum 68 68 68 68 68 

Cowpeas 7 1 7 1 7 1 7 1 .... .... 7 1 ...................... I.... ........................*.~............................ ..."....."...""....-."..."....,.,""~"-.,., --"- ....................... .."." ",.," "".,, 
South: Millet 57 67 . 67 67 57 

Sorghum 67 67 . 67 67 67 

Cowoeas 0 0 n 0 Q 
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Table F-7 (6): SPARC Project NPV and IRR Cdculstlons, Area Slmuletlons 

A: .OS .05 .06 .10 .10 .lo 

NPV (discount rate = 12%) -6,690 3,62 2O059 1,72 19,49 37,43 
7 8 9 2 0 

IRR 6.3 14.1 20.3 13.4 21.1 26.1 

Sorghum 6 28 100 10 66 100 

Cowpeas 0 0 0 0 8 0 
...."......a .....WI...."............wIIIIIIIIuI.....-....w."....-.__.__.__..-__.__.__.__.__.__.__.__.__.."..".__...__."__.__.__."".,"__.,""__.,__..__.CWCW."CW"".,""...,, 

Canter: Millet 12 68 100 24 100 1.00 

Sorghum 12 68 100 24 100 100 

Cowpeas 13 71 100 26 100 100 
................................ .."..........-0.. .l"..".".-"-------.."..,*.---".-"-..--.""".-__..."."-..-""-.."... 

South: Millet 10 67 100 20 100 100 

Sorghum 10 67 100 20 100 100 

A = initial area established with improved technolonv: B - rete of arowth in area 

A slow rate of adoption in terms of initial scope and speed results in disastrous returns for the project. 
Under the scenario of 5% initial scope and 5% growth in rate of adoption, NPV is -$5,690 (thousand) 
with an IRR of 6.3%. MilIet/sorghum technology is ultimatdy adopted on only 5% of the area in the 
swah and 1042% of the area in the cmtral and south regions. When the rate of adoption is increased 
to 2596, however, the NPV rises to $20,598 (thousand), the IRR to 20.3, and improved technology is 
adopted throughout the entire extension domain. Rates are even more robust if one assumes that, due 
to solid returns from investments in extension, on-farm testing, and socio-economic and marketing 
studies, the initial scope of adoption is 10%. Under the moderate speed of adoption scenario, NPV is 
$19,492 (thousand). Increasing speed of adoption to 2546, achieves full adoption over the entire 
extension domain earlier in the project, and the NPV rises to $37,430 with an IRR of 26.1%. 

Price levels of cereals have been an important concern of technical scientists. Yield improvement in face 
of declining marketing prices would decrease project benefits. Prices may fall due to robust supply 
raponse relative to demand, or because marketing studies under the project fail to improve market 
efficiency or to enhance market volumes. Conversely, the rejatively plentiful rains of the last several . 
years cannot be expected to continue. Returns to less then favorable rainfdl would imply lower aggregate 
production and higher real prices, other things equal. The results in Table F-7 (7) examine three price 
scenarios: prices change by an annual rate of -396, -25, -I%, +I%, 2% and 3%. 
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I T.Ma F-7 (7): SPARC RoJoct NW mnd IRR Cdcuhtlonr, 
Out~ut Pdcr Shnulstlonr 

NPV -3,841 

IRR I 8.61 10.71 12.51 15.61 16.91 18.2 

A downward trend in real price levels would place heavy pressure on the economic rate of return of the 
project. A 1% annual decline in real prices for all commodities would decrease the NPV to $760 
(thousand). If prices declined at an average annual rate of 32, a very unlikely scenario, the NPV would 
decline to 43,841 (thousand). A more like set of scenarios is that real prices will increase slightly on 
average over time. A 1 % annual increase in prices would increase the project's rate of return to 15.6% 
and the NPV to $6,663 (thousand). A 2% annual increase would increase the IRR to 16.9% and the 
NPV to $10,221. 

Implications 

Results of the Benefit-Cost analysis have a number of implications for the target objectives of the project. 
For the project to break even: 

1. Technologies need to be rolling off the station and onto farmers fields by around the 6th year of 
the project. 

2. Yield levels at least 90% of those reported in Table F-7 (2) need to be achieved based primarily 
on low input agriculture (reduced emphasis on fertilizers and biological chemicals). 

3. The rate of return depends cnrcially on the speed of adoption and.on the success of agricultural 
extension, At a minimum, at least 5% of the extension domain needs to be improved in the 6-th 
year of the project, and grow at a 15% annual rate thereafter. 

4. Marketing studies must increase market efficiency and sufficiently expand market demand to ensure 
that real prices remain stable, or at least do not decline. 

Should these minimum target levels not be met, the project would fail to have a positive r~et payoff, fie 
rate of return would fall below the opportunity cost of capital, and the project would~essentially be 
consuming capital that donors or the GRM could be allocating elsewhere (other countries or sectors) to, 
achieve higher growth. Conversely, should yield improvements be higher than expected, should adoption 
be higher than expected, and should real prives rise slightly over time, the SPARC project offers 
substantial potential pay off to investment in agricultural research and extension. 
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Table F-7 (8): Indicative Crop Budget by Zone or IPegiop 
Trai>,?ional Improved 
Technology Technology 

1. Communal or private field: 

2. Type of crop (pure stand or inter-crop) 

3. Type of land (highly manured soils around compound, 
lowland deep soils, upland shallow soils, etc.) 

4. Average yield (kglha): 
Primary crop: 
Secondary crop(s); 

6. Average market priceb) (price per kg) 

6. Amount of family and permanent labor by task (hourslha): 
Male workers period 1 

period n 
Female workers period 1 

period n 

7. Amount of hired labor by task (hourslha): 
Male workers period 1 

period n 
Female workers period 1 

period n 

8. Quantity of manure applied 

8. Quantity of purchased inputs 
Nitrogen fertilher (kglha) 
Phosphate fertilizer (kglha) 
Other agricultural chemicals (CFAlha) 
Improved seed varieties (kglha) 
Depreciation on tools and equipment (CFAlhal 
Transport costs to market (CFAlton) 
Mechanization (by task) (CFAlha) 

period 1 

period h 

10. Average input prices paid. 
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F-7 (9): Level of Trdnlng of Soclo-Economists by Disclpllne and Source 

Degree Number Lavd Place Degree 
Received 

DPE (Present): 

Agricultural Economist 

EconornicslDemograp~y 

Agronomist 

Geography 

Sociologyfi~emography 

DET (Present): 

Agricultural Economist 

Rural Economy 

Sociology/Population 

Animal Scientist 

Agronomist 

3RSP 

Agricultural Economics 

Economics 

Sociology 

Doctorat de 3 cycle 

M.S. 

Diplome de specialisation 

Diplome d'ingedeur 

Oiplome de 3 cycle 

MS. 

Doctorat de 3 cycle 

M S .  

Pt1.D. 

M.S. 

M.3, 

M S .  

REA 

Diplome de 3 cycle 

ISA 

DEA 

Ph.B. 

Doctorat de 3 cycle 

MS. 

Ph.D. 

Diplorne d'ingenieur 

MS.  

S t a ~ e  

Prof. Ens. Second 

MS. 

France 

USA (7) 

France 

France 

Belgium 

USA 

France 

USA 

USA (94) 

USA (92) 

France 

Nigeria 

Mali (93) 

Belgium (921 

Mali 

Burkina Faso 

USA (92) 

France 194) 

USA 

USSR 

IPR Katigoubou 

UK (debut 92) 

France (9 1 1 
ENSUP Badako 

USA (92) 

Ph.D. USA 1911 
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ANNEX FIS 

TRAINING ANALYSIS 

As part of its long-term strategic planning activity, the Rural Economy Institute (IER), with support 
from the International Service $21 National Agriculiural Research (ISNAR), has evaluated its 
professional training needs based on current staffing levels and the estimated staffing of research 
scientists needed to meet the objectives of the Institute's long-term research strategy. 

The proposed long-term training programs to be financed under the SPARC Project zie based on the . 
training priorities identified in this initial plm and on the project's priorities for specific interdisciplin- 
ary research programs (sorghum, millet, cowpeas, forage crops, and food processing) and in research 
management (financial management, research planninglevaluation). (See Table F-8 (1)). 

Some of the key operating assumptions to a successfi~l long-term training component in the SPARC 
Project are as follows: 

b Within one month of project authorization, and in order to plan departures for long-term 
training in accordance with the needs for the continued execution of priority research 
activities, the IER should prepare an indicative list of long-term training nominees that is 
keyed to the Institute's research implementation and planning. (Such a list might also help in 
assuring program continuity by identifying program gaps that could be filled with short-term 
technical assistance under the contract or through CRSPs active in Mali.) 

b Upon nomination by the IER, all long-term training candidates should be interviewed by a 
joint IER-AID-TAMU committee in order to help identify the most appropriate program and 
university. It is understood that on the basis of this interview a nominee may be rejected and 
an alternate candidate requested. (Universities and programs'to be considered for long-term 
training will be proposed by IER and by the contract consortium management committee.) 

Subject to acceptance by a university, assignment of a Thomas Jefferson Fellow to a 
particular university program will based upon: the appropriateness of the degree program for 
the Fellow's future IER assignment; and, upon successful completion of the degree program, 
an agreement by the candidate's major professor to provide, under the contract or through 
another mechanism, such as a CRSP, at least one short, follow-up and support mission with 
the candidate in Mali. 

v 

All Fellows accepted in US university graduate programs who need additional training will . 
take their English-language training in the United States. When possible, Fellows will be sent. 
for this training to the Economics Institute in Boulder, Colorado. 

b All Fellows will attend at least one short-term training workshop or seminar during their 
long-term degree program, 



Funds for PhD field research in Mali are not available in the project, but project staff and the 
contractor consortium will encourage fellows when appropriate to seek r e s ~ m h  funding for 
in-country research. Any in-country research will require approval of relevant IER research 
program leaders. The training budget includes a second round trip airfare for each partici- 
pant, permitting transporta!ion for in-country research where appropriate. 

b The contractor coordinating ofice will maintain regular contact with all Fellows and their 
major professon during the period of their degree studies in order to assure a close relation 
between project activities and each candidate's program. 

b Accompanying spouses of long-term trainees will have access to long-term training in the 
same location, appropriate to their interests and skills. 

A. Long-Term Training . . 

1. US Training Projjrams 

Each Fellow's degree program and the relationship between classroom studies and research will vary. 
by discipline, school, and the individual's specific circumstances. Two general types of US-based 
programs can be outlined as a basis for estimating Fellow trainee program costs: 

a. Master's Degree Candidates 

A standard Masters program, including the thesis, will take approximately 30 months. Participant 
trainees with the required TOEFL score for unconditional admission to graduate studies should be 
programmed to begin their degree program during the Fall term. An additional 6 months for English 
language training should be planned for participants without English language skills to meet the 
TOEFL requirement. 

b. PhD Degree Candidates 

A PhD program should be expected to take from approximately 4 years, including up to 6 months for 
English language training, course work, preliminary examinations, research and dissertation prepara- 
tion. It is assumed that all PhD candidates will not require English-language training. Depending 
upon the specific degree program and other funding opportunities, a PhD candidate may be able to 
conduct dissertation field research in Mali during tbio period. 

c. Note on Graduate Programs for S O C ~  Scientists 
I 

When possible, training programs should be planned so that MS student; would be able to write their' . 
thesis on a pre-existing data net from associated work in Mali. If PhD candidates have the opportunity 
to return to Mali for field retiearch, enough time and logistic support must be planned to enable rapid . 
appraisals, key informant interviews, etlhnographic observation, random and stratified-random 
sampling designs, the developnent of questionnaires, data wllectioii, and perhaps computer data 
entry. 
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d. An Indicative Training Program 

Table F-8 (1) below presents a listing of indicative academic training disciplines and degrees for 
SPARC. 

Nae  on the Indlalve Lag-Terrn T 
. . raininp: The indicative long-term training programs are based on 

several considerations. First, the proposed training programs respond to the long-term training needs 
identified by the IER during its long-term strategic planning process. Second, the selected degree 
programs are parallel to the project research priorities (breeding, soil fertility, pest control, improved 
agronomic practices) for sorghum, millet, cowpeas and forage crops. Third, given the relative. 
prevalence of MS degree holders among IER scientists, the number of proposed PhD prograrhs 
approximately equals the number of proposed US programs. Fourth, the proposed degree programs 
are spread over several disciplines in order to encoursgs a more even distribution of scientific 
disciplines and expertise within the Institute. 

Table F-8 (1): Indicative Training hograms 

US PhD 

AccountingFin. Mgt.' 
Agricultural Economicsa 
Agronomy 
Applied Anthropology1 

Rural Sociology 
Biometrics (Agronomist Biometrician) 
Food Science Technology (Cereals) 
Entomology 
Forage Crops 
Plant Breeding 
Plant Pathology 
Plant Physiology 
Soil Microbiology 
Weed Science 

* 

r The degree training rhould be bued in Public Pirunce and through r School or Program In Public Adn,hutntion . 
which rho pennib counework in bushur r:wgement, Gndri~te work in human m o u r n  management might 
rubrtitute for or complement the financial mmagmcnt training in one of there am. 

b Should a relevant PhD program in lhu category be identified, one MS degree will be changed to r IhD degree. 
c Given the number of rgricultunl and/or rocioaconomirlr in IER, (hi training program could begin in the 2nd or 3rd 

"wave" of Prn.  
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e. Gender 

Every effort will be made to allocate at least 25% of the long-term training opportunities to qualified 
women candidates. This goal should effectively increase the number of women scientists in IER 
while accounting for stafing constraints colnftonted by the Institute (the IER currently employs only 5 
women researchers). 

. Spouse Training Program 

Costs of long-term training include provision for up to 2 years of long-term academic: training for 
spouses of Fellows. Where academic training is not appropriate or desired, training tfunds can be 
used for training cf spouses in professional, technical or other fields, at the discretion of the Fellow's 
spouse in wnsdiation with the consortium's training staff. 'Ihe spouse training program will be made , 

available on the initiative of the spouse. Spouses who take the initiative to learn English (for which 
costs are not budgeted in the spouse training budget) and to identify a course of work or degree or 
nondegree program which suits their needs, will be eligible to enter the program. It is likely that not 
all spouses will be interested in the program or rivailable to participate in it, although costs for all 19 
spouses are budgeted for. 

g. Schedule of Training 

Table F-8 (2) provides an indicative schedule for 10 MS candidates and 9 PhD candidates. Complet- 
ing the procedures for placing candidates in selected US universities will be managed by the in- 
country contract coordinator. 



B. Short-Term Training 

Short-term training is designed to improve the professional skills of IER ecientific, technical, . 
administrative and support staff through special ahort-courses, workshops, conferences or seminars in 
the US, another country or in Mali. The program for mhort-term training will be prepawl during the 
first 3 months of project implementation and revised annually in response to project needs and 
training opportunities. Getting a better assessment of the short-term training needs for researchers 
and senior technicians should be one of the top priority tasks for the in-country Contract Coordinator. 

Some of the short-term training to be cansidered under the contract might include: 

b Experiment Station Operations Management, either in-country or at the ICRISAT Sahelian , 

Center with support from the University of Arkansas. 

Statistical analysis packages and data mulagemeat for scientists and senior technicians to be 
held in-country, through the regional international research centers (ICRISAT, IITA, 
WARDA) or through US universities. These might include: a course on SAS or SYSTAT 
tailored to research designs and biomeuic analysis of IER data (in Mali); or, a course on 
LINDO tailored to applications of farm modeling, transportation problems, and policy 
analysis (in Mali). 

b Special university-level short-courses for selected scientists or managers (e.g, the University 
of MichiganICRED short-course on Agricultural Policy Analysis, University of Pittsburgh 
management training, the University of Wisconsin Summcr Institute for Agricultural 
Research and offerings through institutions such as Wageningen, Montpelier or the University 
of East Anglia. 

Food processing short courses with emphasis on low cost, appropriate technologies (FTRI, 
India). 

b Combined English-language and statistical analysis skills training for experienced technicians 
at the Economics Institute, Boulder, Colorado. 

Especially designed on-the-$b training for secretarial and other support staff in word 
processing, data entry and other computer skills. 

Technician - level training courses at ICRlSAT or other International Center. 

In addition to specific training opportunities, the short-term training component of the cdntract will . 
also include travel for professional staff to present research results at international professional 
meetings in Africa, Europe and the U.S. 
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Table F-8 (3) presents an indicative schedule of short term training visits and costs. 

Table F-8 (3): Short-Term Training Schedule and Costs (000 US dollars) 

Workshops .ad No-par- 
Conferences t c i p t s  5 5 5 10 15 15 55 

Cost 26.3 26.3 26.3 52.6 86.9 91.3 309.7 
a 

A major component of short-term training does not appear in the above budget, In-country training 
courses organized by the PC and PD and relying on IER staff or TAMU short-term TA will be a 
significant project activity in upgrading IER skills. These courses are included as part of the short- 
term TA and administrative operating expenses budget items, rather than as part of the training 
budget item. 
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ANNEX G 

TECHNICAL ASSISTANCE SCOPES OF WORK 

POSITION 1: la-Country Reswrcl~ Mu~~srgealenl Speciulisl/Projwl Coordinator (PC) 

DURATION: Seven (7) years 

L A. Responsibiiitles: 

1. Under the guidance of the IER Project Director: 

(a) Assist the IER in implementing iin operational national agricultvral research 
strategy and pl'ogram. endorsed by the GRM; 

(b) Facilitate the smooth fi~nctioning of and improvement in IER research plan- 
ning, managenlent, ant1 npp~wal process regarding the IER research program 
to be supported under SPARC; 

(c) Assist in launching ii~ld supporting interdisciplinary commodity-based research 
teams for sorghum, millet, cowpea and forages; 

(d) Assist as required with the installation of  the program planning and budgeting 
system; 

(e) Assist the IER to develop and iniple~nent a Monitoring and Evaluation (M&E) 
system that tnicks tru-t'ar~n i \ d ~ ~ p t i ~ ~ \ ,  slssesses research cost-effectiveness, and 
provides critical f;l~-m-level information to research and extemion staff 

(t) Help in the development of an effective systeni of information and active 
linkages with: rural development and extension organizations; CRSP's; 
IARC'S: regionill. national and international agricultural research networks; 

) Coordini~te with ISNAR regarding TAMU and ISNAR short-term research 
management ;!*.lvisury services; 

(h) Work with IER leaders, administrators and researchers in the de(relopment of 
Scopes of Work for short-term techniciil assistiurce, und coordinate implemen-' , 
tation of their programs; 

( i )  Collaborate with IER in development, and coordinate implementation of the 
I project short and long-term training programs; 

. .  , 



(j) Assist in preparation of workpla~ls for IER activities t'\~nrled by SPARC; 

(k) Prepare semi:annual (6-month) reports; 

(I) Perform other project-reli~tetl duties as requested by IER administration. 

2. Serve as in-country representative of the TAMU Contractor Group, with k l l  
responsibility for all contract-relatal .issues, and serving as the administrative liaison 
between the TAMU CG and USAIDIMali and the IER. 

3. Serve as counterpart to Project Director and serve as Interim as requested by IER 
Project Director. 

4. Report to AID Project Ofticer. 

5 .  Perform duties consistent with IER work regulations (e.g., regarding 6-day work- 
week that includes Saturday. IER travel authorization, etc.) 

PhD in Agricultural discipline. with relevant resei~~~ch management experience; excellent know- 
ledge of agricultural research and reseitrch management issues; good agronomic and quantitative 
skills; experience in monitoring i~ntl evaluation system design and implementation; familiarity 
with operations of the Collaborative Resei~rch Support Programs (CRSP's), International 
Agricultural Research Centers (IARC's), and regional agricultural research programs; experi- 
ence in West African agricultural research piujects preferred. French at the FSI 3 level. 
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POSITION 2: Finnncinl Molnngement Spechlist (FMS) 

DURATION: Five (5) years 

A. Responsibilities 

1. Work with the Project Director, Project Coordinator, and Director of the General 
Services Bureau to ensure that financial management improvements serve the needs 
of IER researchers and research managers, and are implemented in a way that 
supports the research programs. 

2. Temporarily, in collaboration with the short-term design team: 

(a) Assist in the collection and analysis of data regarding 
reporting and control requiremem of other donors 
who contribute funds in suppor, ,BR activities; 

(b) Review the work of the financial management design team and provide inputs 
regarding implementation; 

(c) Advise IER administrators in the selection and training 
of IER personnel chosen to assist in the operation of 
the system. 

3. On a continuous basis, work in close collaboration with the General Services 
Director and the Accounting Department staff to: 

(d) Help ensure the proper operation of the financial 
management system used at IER; 

(e) Assist in review of the transactions processed by the 
system during the month and prepare the general 
ledger postings; 

(9 Provide technical advice in preparation of all monthly 
financial reports required the donors providing funding 
to IER; 

(g) Assist in preparing a monthly narrative report addre- I 

ssed to the dorms using the system regarding the 
status of their funds, problems with internal controls 
or any operational problems that affect the integrity of 
the financial system; 

(h) Assist IER in organizing and conducting periodic 
meetings with representatives of donor organizations to 
resolve problems and ai-tain feedback; 
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(i) Assist i n  coordination of the preparation of the annual capital and operating 
budgets. 

(j) As reiluiral, train IER accounting personnel in the use 
of the system and in accounting and financial 
manajfelnent principles. 

(k) Update the written procalures manuals wlienever 
;flanges are made to the system or new controls 
imposed by the donors. I 

(I) Organize an internill audit fi~nction that performs 
periodic reviews of records, controls and procedures at 
the regions i~nd other organizations that are recipients 
of IER funds. 

4. The Financial Management Specii~list will, in general, serve as a trainer, facilitator, 
anil coordinator, assisti~ig the milnagement and staff of IER in establishing and 
implementing new procetlures. ri~ther t l l i~n  conducting the actual work himself. 

5 .  Perfor111 duties consistent will1 IER work reguliltions (e.g., as regards 6-day 
workweek including Seturtli~y, IER travel authorization, etc.). 

6. The Financial Mani~genient Specialist reports to the Project Coordinator. 

The long-term financial manager should have at least ten years experience in accounting or auditing. 
The ideal candidate will hiwe a n i x  of priviw anil public sect( . ,-zrience in a developing country 
setting. An MBA or CPA is preferable. Strong mic~womputei skills itre required, including knowl- 
edge of common business sotfware, s u d ~  as Lotus 1-2-3 and dBASE, or equivalents. Proficiency in 
French at the S-3 level is required. 
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POSITION 3: In-Country Administrative Assistant 

DURATION: Seven (7) Years 

A. Responsibilities: 

(1) In coordination with the Research Managerlln-country Contract Coordinator, carry 
out all lower-level logistical arrangements related to developing and implementing 
long- and short-term training programs, and long- and-short-term technical 
assistance; the training program arrangements will also be carried out in 
collaboration with the IER Training Division; 

(2) Carry out routine administrative functions In support of the responsibilities of the In- 
country Contract Coordinator, including operating word processing and data 
management software. 

(3) Serve as logistical liaison between In-Country Contract Coordinator and the 
USAIDlMali Contract Manager; 

(4) Arrange for in-country maintenance and repair of long-term contractor TA housing, 
appliances, and electrical and plumbing systems, and other logistical details related 
to long-term TA residence in Mali; 

B. Qualifications: 

Excellent EnglishIFrei~ch; experienced computerlword processing and data management skills; capable 
of providing logistical support for short- and long-term technical assistance; designlwillingness to 
perform varied activities necessary for day-to-day contract management; excellerit interpersonal skills. 

POSITION 4: In-Country Project Secrebry 

DURATION: 7 years 

A. Responsibilities will be determined by Project Director and Project Coordinator at project 
start-up, 
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POSITION 5: On-Cumpus Project Coordinulor 

DURATION: Seven (7) Years (Full-time position for 1 year, Half-time position for 6 years) 

A. Responsibilities: 

(1) Serve as the U.S,-based representative of thelSPARC Project; 

(2) Serve as administrative liilison between TAMU and USAIDIMali, In-Country 
Research Management Co-Coordinator, and IER; 

(3) Serve as a TAMU repnsenti~~ive on the T A ~ U  Cont:actur Group Executive 
Management Committee; 

I 
(4) Assist in identiticatiun and selection of shortjerm technical assistants, CRSP 

collaborators, and other consultants; 

(5) Assist in arranging short- and long-term training for Malian trainees; 

(6) Coordinate all pmcurement of project material in the U.S.; 

(7) Assist in prepari~tiv I ,  review. a~id approval of contract-related budgets and reports; 

(8) Assist in project monitoring ant1 evaluation. 

B. Qualifications: 

PhD in any agricultural discipline; at lei~st 5 years of experience in overseas project management and 
administration; familiarity with USAID-h~nded projects; familiarity with University administrative 
procedures; good computer (word processing) skills; fr.ench language capability at FSI-3 level. 

POSITION 6: On-Ctlmpws Slnff Assislunl 

DURATION: Six (6) Years - Half time position 

A. Responsibilities: To assist the On-Campus Project Coordinator, as ~equired, in providing 
administrative and logistical support to the project. t 
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ANNEX H 

COMMODITY PROCUREMENT . I 

SPARC is a complex project including new research conponents, modification of financial managemen! 
and administrative procedures, training and an array of technical assistance. Implementation of the - 
components of the project will result in transportation needs well beyond existing capabilities of IER and 
the regional centers and stations. Similarly, new management and administrative procedures as well as 
expected research results necessitate computer capahilities that do now exist within IER and the research 
stations and centers. Consequently, SPARC will include a signiticant ' commodity procurement 
component. Planned capital procurements under SPARC iaclude vehicles, micro-computers and related 
items, limited amounts of laboratory and tielil research equipment, and office and household furniture 
and equipment sufficient to meet the adrniaisti.ative and tinancial management needs of the project, to 
provide the necessary infrastructi~re tr) carry out the commodity and socio-economic research programs, 
and to support the related technical assistance. The table below lists commodities to bz purchased. A 
significant part of these commodities will he pi~rchitsed in-country in Years One and Four of the project 
as in-country purchase will result in signiticant cost savings as well as provide electronic appliances built 
for 50-cycle, 220-vol t current. 

A. Off-Road Vehicles 

An adequate supply of passenger vehicles will be essential to support project-related administrative, 
management and research programs. All terrain vehicles will be essential to all programs because of the 
rugged conditions (virtually no paved roads) throughout most of Mali. Vehicles assigned to IER/Bamako 
will support administration, tinancial alanagement, short-term TA and socio-economic research. In all 
cases, these vehicles will be frequently used for exsendgd.field t.rips to the research centers and stations 
as well as villages in the commodity research areas. Vehicles assigned to the research stations will be 
used almost exclusively in off-road conditions. 

Fifteen 4x4 passenger vehicles will he purchased over the life of the project, nine in the first year, and 
six in the fourth year. Of the tirst nine vehicles, three will support the central project management team, 
one supporting the Project Director and Pro,iect Coordinator, a second supporting the General Services 
Bureau managenlent (Head of the GSB ant1 the Contractor Financial Management. Specialist), and a third 
serving as the primary transport vehicle fo~. short-term TA. Two additional vehicles will be located at 
IERlBamako for general research use (mainly for economics and socio-economics staff and food 
technology staff as most technical scientists will be 11-ansferred to the tield). The four remaining vehicles 
will support commodity research with one heing assigned to each of four research stations or regional 
centers: Mopii, Nionu, Sotuba and Koporo. q 

B. Motorcycles mid Mobylet ts 

Motorcycles and mobylettes represent cost-effective solutions for many of the transport needs of SPA,PC, 
both in Bamakc and + $r on-station research personnel. Transportation needs of station s c i ~ r t i ~ t s ,  
multilocational researchers, and enumerators for many on-farm sites and village surveys can also be met 
using motorcycles. Twelve mororcycles and six mohylettes will be purchased durhg the first year of the 
project. Two will be assigned to management and administrative components o i  SPARC at IER. The 
others will be assigned tv the five research stations to he suppolwd by SPARC. Half the vehicles are 
expected to need replacement after four fill1 years of service. 



C. Spnre Park ,  Registrution und Insurr~nce, und Routine Repuir and Maintenance of Vehicles 

All vehicle procurement includes spare pi~rts equaling 15% of the cost of the vehicles purchased from 
procurement funds. All costs associated with the operation of all vehicles in this section (fuel, oil, 
lubrication, filters, and hoses) will be paid by the IER out of the project-supported operating funds 
budget, as will costs of insurance, registration, repair and related costs. Initially all of these aspects will 
be managed by the SPARC central management unit at IER. Once a station has its own financial 
management unit in place and fully operational, it will assume responsibility for its vehicles. 

D. Micro-Computers 

Micro-computers will he essential for tinancial management and planning, monitoring and evaluation, 
statistical analysis of socio-economic survey data, statistical analysis of data from experimental trials, 
economic modeling, budgeting, correspondence, and report writislg. . . 
There are two feasible alternatives +3* meeting the computer needs of the project: (1) provide laptops with 
external VGA monitors: or (I) 1: Y? 3e desktop models. The former are cheaper and do not need UPS 
systems (they inc:utle batteries); r l ~  .y are also more tlifticult to repair and are more vulnerabic to theft 
and environmental prohlems (they operate in more stressful environmental conditions once taken out of 
the office). Desktop mcdels, if installed in an air-conditio~ied environment, are easier to maintain over 
time, and can be chair& or locked to desks or tahles. However, they require an uninterrupted power 
supply to protect equipment, and to ensure uninterrupted operation. The total cost of desktop systems 
is higher than portable computers. 

It is recommerdetl that desktops he purchesed ant1 to the extent possible placed in group working 
environments. Once equinment is placed i n  intlividunl oftices, the presence of meetings, telephone calls, 
and an individual's need for privacy eft'rctiv. ' tends to hlock others from using equipment and fully 
exploiting its use. Grouping milchines toyeth . in ii pool forces a synergism among researchers, enables 
central coordination and management ot' software. and facilitates environmental control. 

Thirty computers are neeiled wer  the life of the project, 20 in the tirst year, and an additional ten as 
replacements in the tifth year. Desktops at a niinimum should include the specifications: CPU 386, 80 
MB hard disk, one 5.25" and one 3.5" tloppy diskette drives, and lock down cables). Ten computers 
will be assigned anlong the five primary research sites (Sotuba, Niono, Cinzana, Mopti, Koporo), 3 
computers to financial management (with a fourth already provided through pre-design financial 
management and administration at the national leve! (with a fourth which will already have been provided 
through financial management design work prior to execution of the long term TAMU TA contract), 4 
computers to the project wordination (PC, PD, and secretaries) and 3 computers to economics/sociology 
and technical sciences at the national level. Computers as much as possible should be Configured into 
centralized computer lahoraiories or working environments supervised by a computer technician, . 
Peripheral hardware components should inclutle 10 dot mntrix wide-carriage printers, 5 laser printers, 
20 UPS "on-line" power supplies, and cables. 

The 3 computers to be assigned to tinancial management, personnel and administration at the national 
level should include the same speciticatk)ns ~iientioned above with the exception that hard disks with 
minimum 120 MB capacity be installed to handle the requirements of the financial and administrative 
programs. 
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In conformity with U.S. copyright protection Inws, each computer will have a valid license to the 
software it is running. Computer software will be selected, configured and installed according to !he 
specitications determined by the teclinical ,ssistance team and IER management. All computers will carry 
standard software for word processing (Word Perfect), spseadsheets (LOTUS 123 or Quattro Pro); DOS 
and DOS utilities, and anti-virus sofrwi~re. Certain machines depending on the department (location) and 
center will need specialty software, including packages for statistical analysis (SPSS and SAS), operations 
research (LINDO), and data manayelnent (DBASE. FAXPRO or PARADOX). Ths financial 
management system will run on a top-of-the-line package appropriate for the financial management needs 
of the project. Other software to be purchased might include graphics and desktop publishing programs. 

During the early implementation phase of  the project, the IER should develop with the assistance o f  short 
term TA a computer plan stating at a minimum where computers will be placed (national versus centers; 
individual offices or cemal computing labs), specifying rooms and computing environments being made 
available, and showing a schedule of computer needs. 

E. Field Research and Food Technology L~boratory Equipment 

On-station commodity research will require electrunic hi~lances, power tillers, animal traction implements, 
motor pumps, irrigation units, and n~iscellilneous supplies. The socio-economic research will require 
surveying equipment or tapes and compi\:;ses, ;\nil hand held calculators. Experiments and studies at the 
Food Processing Laboratory will require processing (milling, grinding) and analytical equipment (fat 
exitactor, protein analysis). 

A covered area for milling and gsain processing is required at Sotuha lab. Some renovations may also 
be needed in the fruit and vegetable l i~h. Tliesr needs have not yet been clearly assessed, 

F. House and OTfice Furniture 

Two sets of household ti~rniture will he purclii~serl for the houses of the prtrject coordinator, and the 
financial management advisor. Furniture for the PC will require refi~rbishing after 3 years. 

Office furniture will be required tiw the oftiices of  the Project Coordinator, Financial Management 
Advisor, IER counterpartslcollaborators, support personnel, and short-term TA. Furniture wil l include 
executive desks and chairs, secretary's desks and chairs, tiling cabinets, storagri cabinets and book cases, 
typewriters, air-conditioness, copying machines, fax machines, arid inodems, a; 3oted in the table below. ' 

G. Generators 

Five generators will he pror:ured, 2 for each of the long-term contractor houses, and 1' for each of  3 
experiment stations to be designated. Niono, Koporo, itnd Mopti are the likely stations or centers to. 
receive generators, subject to veritication of need. All generators are expected to last through the life 
of  the project. 
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H. Trnnsformer 

A transformer will be provided for the Sotuba Regional Research Center. With the exception of the DRSPR 
.headquarters at Sotuba (wheri FSRIE provides a transformer adequate only to the needs of DRSPR) research at 
Sotuba is cclnstraind by frequent power problems and constant risk to hardware (computers and laboratory 
equipment) much of it purchased under earlier AID projects. Subject to verification by USAID's Engineering 
staff SPARC resources will be used to purchase a transformer to ensure uninterrupted research and equipment 
protection at Sotuba. 

U.S. Procarement: 

Household Furniture 
Oftice Furniture 
Computers & Programs 
Printers R: Accessories 
Field Research Equipment 
Food Tech La!) 
Equipment 

In-country Procurement: 

4 x 4 vehicles 1 parts 
Motorcycles I parts 
Mobylettes / parts 
Generators / parts 
Photocopiers (large) 
~hotoco~i&s '  (small) 
Fax machine 
Typewriters 
Refrigerators 
Freezers 
Stoves 
Air Conditioners 
Washing Machines 
Clothes Dryers 
Food Tech Equipment 
Field Research Equipment 
Transformer 
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Tuble F I O  (1): SPARC COMMODITIES 

Year l 
-.- 

2 sets 
6 sets 
20 
20 

misc. 
misc. 

a 
12 
6 
5 
I 
2 
I 
3 
2 
2 
2 
14 
2 
2 

misc. 
misc. 

I 

Year 3 

misc. 
misc. 

misc. 
' m i x  - 

G 
G 
3 

I 
1 
I 
I 
I 
I 
I 
G 
2 
2 

misc. 
misc. 

-i 

; z L  
misc. 

misc. 
misc. 

I 

- 
Year 6 

misc. 

misc. 
misc. 

- 
Year 7 -- 

rnisc. 

misc. 
rnisc. 

_. 

Total 

3 sets 
6 sets 
30 
30 
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INITIAL ENVIRONMENTAL EXAMINATION 

- Project location: Mali 

- Project Title: Supporting Research Planning and Research on 
Commodities (SPARC) 

- Project Number: 688-0250 

- Funding: FY 92: 1.8; LOP: $18 million 

- Life of Project: FY 92 - FY 98 
- Determination prepared by: George R. Thompson, Mission 
Environmental officer 

- Threshold ~ecision Recommended: Categorical Exclusion 

Proiect description: Agriculture is the dominant economic sector 
in Mali. One of the constraints to the ability of the 
agricultural sector to achieve its potential in providing food 
security, raising farmer incomes, and earning badly needed 
foreign exchange, is the low level of appropriate agricultural 
technologies. This project will assist Mali to eskablish an 
agriculture research system that can generate the technologies 
necessary to increase productjvity and incomes. The project has 
three major objectives: to assist in developing a national 
agriculture research system administered and managed by Malians: 
to promote growth through agronomic and livestock research that 
generates additional export earnings; and to increase food. 
security by continuing technical assistance in food grain 
research. Technical support helps to implement a national 
research strategy, manage the research institutions, and 
undertake applied research. Institutional capacity will be built 
by providing additional participant training and research 
equipment. Thus, the basic project qualifies for a categorical 
exclusion under Reg 16, Section 216.2(c)(2)(ii) Vontrolled 
experimentation exclusively far the purpose of field evaluation 
confined to small areas and carefully monitoredml' 

Insecticides: No pesticides will be procured under the project, 
and any assistance for the use of pesticides will be only for 
research and/or limited field evaluation purposes by or under the 
supervision of project personnel. This research and evalation 
will be conducted within research and/or field stations as part 
of the normal work carxied out in these stations. Project 
personnel will ensure that the manufacturers of the pesticides 
will provide toxicological and environmental data necossary to 
safeguard the health of research personnel, field labor, and the 
quality of the local environment in which the pesticides will be 
used. 



In the future, perhaps during subsequent phases of this project, 
pest control techniques may be extended to outgrowing areas. In 
this case, the above manufacturer information, as well as any 
other pertinent information gatinered by project personnel on 
efficacy and safety of individual formulations, will be used to 
prepare a xisklbenefit analysis (as per Section 216.3 (b)(l)(i) 
of Regl6). The Mission Environmental Officer and/or project 
personnel can be guided in this process by the Regional 
Environmental Officer. Thus, the use of pesticides qualifies for 
an exclusion under the A.I.D. pesticide procedures (Section 216:3 
(b) (2) (iii) . 
Recommendation: Based on the above discussion, a categorical 
exclusion is recommended, with the provision that if the project 
objective changes, or if project personnel decide to extend pest 
control technologies to areas outside the researchifield 
stations, this IEE will be revised to include a risk/benefit 
evaluation as discussqd above. , 

Clearance: 

/Jbhn 3. baudet 
a 

Approved : 
Disa~~roved: 

DATE 

Date : 7 / 6 7  4 
/ ' 


