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FOREWORD 

In October 1979, the Administrator of the Agency for 
International Development (AID) initiated an Agency-wide ex post 
evaluation system focusing on the impact of AID-funded projects. 
These impact evaluations are concentrated in particular substantive 
areas as determined by AID'S most senior executives. The 
evaluations are to be performed largely by Agency personnel and 
result in a series of studies which, by virtue of their 
comparability in scope, will ensure cumulative findings of use to 
the Agency and the larger development community. This study of the 
impact of the West Afr~ca Rice Development Assoc!iation was conducted 
in October 1981 as part of this effort. A final evaluation report 
will summarize and analyze the results of all the studies in this 
sector and relate them to program, policy, and design requirements. 



SUMMARY 

The West Africa Rice Development Association (WARDA) was created 
in 1970 to increase rice production in the 15 member countries 
through research and training. Importation of the rice necessary to 
satisfy an increasing demand for what is becoming the food staple in 
urban areas is a drain on foreign exchange, yet the climate and 
ecology of West Africa are suited to rice production. 

A decade after its creation, one cannot hold WARDA responsible 
for the fact that West Africa is importing more rice than ever. 
WARDA was encouraged to look for technological solutions to this 
deficit, not for economic policy solutions. But a technical 
solution cannot be divorced from its economic environment. One of 
the greatest weaknesses of WARDA's research design is its tendency 
to separate these two. Some of WARDA's research results demonstrate 
the disadvantages of this tactical separation, laid on the 
association by its founding charter and by the orientation of the 
donor and member state support it has received. Nevertheless, 
because of its scientific professionalism, WARDA, through its 
development department, has discovered a politically acceptable way 
of targeting project identification research design.on specific 
situations that are not only ecologically but also economically 
conducive to expanded rice production. 

Much of the more recent, second phase of AID support to WARDA 
(project 698-0429) is built upon WARDA's evolving skill in 
contextualizing rice research and development inputs such that, for 
specific contexts, their outputs are not hindered by the widespread 
economic constraints on rice production in West Africa. With the 
advantages of hindsight therefore, we are evaluating the first phase 
AID/WARDA project (698-0382), not only in terms of its own stated 
goals, but also to identify the part it played, if any, in helping 
WARDA define this more successful, interdisciplinary role for itself. 

Under the first phase project, 698-0382, AID supported (1) two 
special research projects--one for mangrove rice at Rokupr, Sierra 
Leone, and one for deepwater/floating rice at Mopti, Mali; (2) a 
training center adjacent to Liberia's agricultural University at 
Fendell just outside of Monrovia: (3) participant training in the 
U.S. for key WARDA researchers: and (4) a rice economics study 
undertaken in conjunction with the Food Research Institute at 
Stanford University. 
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Project Results 

1. The end of the first phase project in FY 1980 provided the 
Rokupr special project with important research results that are 
being disseminated while the Mopti special project can still be 
described as spinning its scientific wheels. This difference can be 
attributed, among other things, to (a) Rokupr's longer continuous 
history as a research station; (b) the financial independence of its 
special project from WARDA headquarters; (c) better communications 
with neighboring farmers, facilitated by better relations between 
the latter and the national extension system: ( d )  strong scientific 
leadership on site; and (e) independent administrative prerogatives. 

2. While WARDA's rice production course can be improved on the 
margin, there is no question that its graduates (over half of whom 
were interviewed) are an important stimulus to a higher level of 
public sector rice competence in the region, 

3. As none of the participant trainees have returned from the 
United States, their absence on the research station is more keenly 
felt, so far, than the results of their training, 

4. The Stanford/WARDA Rice Economics Study gave important new 
scope for interdisciplinary research within WARDA. 

The record of success listed above must be viewed with caution 
as the least successful part of this project, the Mopti 
deepwater/floating rice research station, consumed over half of its 
funds. This fact raises the question as to whether WARDA remains 
the most appropriate vehicle for pursuing some of the more 
successful outputs of the project, if, at the same time, it can 
expend so much money in such an undisciplined research effort as 
Mopti has been. 

Lessons Learned 

1. It is difficult for a donor to target its agricultural 
development priorities by simply tying down its funding to certain 
subactivities of a larger organization, if that organization does 
not share or does not articulate those priorities in the same 
fashion. A common strategy for at least each department (research, 
training, development, etc.) should have been worked out between the 
donors and WARDA before the latter was used to achieve more specific 
objectives than those it was setting for itself. 

2 .  This is not to say that a regional organization with a 
widespread scientific network is not the proper sort of framework 
for understanding and undertaking scientifically focused research 
and development. That this has happened too rarely in the WARDA 
framework can be attributed to the project administration burdens 
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that the donors and the member states have imposed upon the 
association. Donors and member states seem to have used WARDA as an 
organization to implement their strategies rather than as a 
scientifically better suited resource for helping them collectively 
define strategies that the member states themselves could or should 
implement. 

3. Regional institutions should not be used as a fallback 
resource when national systems prove administratively inadequate for 
pursuing research objectives, but rather as a means to improve the 
scientific inadequacies of these national systems. Unfortunately, 
rather than face the task of institution-building at a national 
level, donors have unloaded the administrative burden of their 
programs on regional organizations like WARDA simply because they 
were easier to deal with. Economies of scale for technical 
competence can be found and developed at a regional level, to be 
sure, but not if they are used to rationalize the designation of 
regional organizations as implementation organizations in their own 
right. Designation as an implementation agency blocks such a 
regional organization from the pursuit of its proper scientific 
agendas. 

4. ~lthough WARDA may have been mistakenly given too much of an 
administrative role, its more strategically placed roles still 
transcend that of the scientific. WARDA is a particularly effective 
quality control, advisory backstop to the national research systems 
of the 15 countries it serves because of its sensitivity to the 
political and administrative environment in each country. 
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PROJECT DATA SHEET 

1. Location: 

West Africa region, 15 countries (located on map), listed from 
west to east: Mauritania, Senegal, The Gambia, Guinea-Bissau, 
Guinea, Sierra Leone, Liberia, Ivory Coast, Mali, Upper Volta, 
Ghana, Togo, Benin, Niger, and Nigeria 

2. Project Title: 

West Africa Rice Development Association (WARDA).: Rice Research 
and Production (Formerly Rice Production and Marketing) 

3. Project Number: 698-11-190-382, 698-0382 

4. Project Implementation: 

a. First Project Agreement 
b. First Obligations 
c. Final Input Delivery 
d. Second Phase Project Agreement 

5. Project Completion--~inal Disbursement: FY 1980 

6. Project Funding: 
a. AID--~otal Disbursement 
b. WARDA (with member states) 

Total 
(in kind) 

$ 6,379,000 

7. Mode of Implementation: Through WARDA 

8. Evaluations: 1978, see Appendix B 

9. Responsible Mission Officials During Life of Project: Van 
Henderson, Peter Daniels, and George Jesperson 

10. Host Country Exchange Rates: N/A, Liberian currency is the 
U.S. Dollar. 



THE AID PROJECT BUDGET 

In the first quarter of FY 1975, AID/Washington approved 
$1,450,000 for 4 years of continuing AID support: to WARDA. This 
money was budgeted as follows: 

I. 
a. 

b. 

11. 

111. 
a. 

b. 

IV. 
a. 

b. 

v. 
a. 

b. 

Personnel 
Training Center 
Johnsonville, Liberia..............240,000 
Research Center 
Rokupr, Sierra Leone...............l59,000 
Total 399,000 

Participant Training 233,000 

Commodities 
Training Center 
Johnsonville. Liberia...............88,000 
Research center 

Construction 
Training Center 
Johnsonville, Liberia .............. 175,000 
Research Center 
Rokupr, Sierra Leone...............105,000 
Total 280,000 

Operating Costs 
Training Center 
Johnsonville, Liberia..............276,000 
Research Center 
Rokupr, Sierra Leone................94,000 
Total 370,000 

GRAND TOTAL 1,450,000 

In the second quarter of FY 1976 AID/Washington approved the 
following additions to this budget: 

I. Personnel 
Extension Training Advisor ...................... (3 Years)....... 250,000 

IV. Construction 
a. Training Center ............. Johnsonville, Liberia.... 160,000 



V. Operat ing Cos t s  ( T r a i n i n g  & Rokupr 
Research).............................387,000 

V I .  StanfordhARDA Economics Study........240,000 

V I  f . o t h e r  l. .............................. .2 18,000 
T o t a l  1,255,000 

A t  the same t i m e ,  $2,461,000 f o r  t h e  M a p t i  (Mal i )  
d e e p w a t e r b l o a t i n g  rice r e s e a r c h  s t a t i o n  was also apprwed .  It 
was budgeted as fol lows:  

I. Technica l  Ass i s tance .  .................. 552,000 
11. P a r t i c i p a n t  T ra in ing  ................... 254,000 

111. Equipment...... ........................ 141,000 
I V .  Cons t ruc t i on  2.. ...................... .652,800 

V. Opera t ing  Costs......................1,145,600 
VI. I n f l a t i o n  Factor.......................211,100 
V I I .  Contingency ............................. 55,900 

T o t a l  2,461,000 

GRAND TOTAL 

It should  b e  noted t h a t  t h e  i n i t i a l  a c t i v i t i e s ,  f o r  T ra in ing  and 
Rokupr Research, which were funded l e a n  and then  r ece ived  
inc remen ta l  funding supplements,  o u t  performed t h e  Mopti Cente r  
which was funded upf ron t  i n  one l a r g e  t r anche .  

1 T h i s  sum covered a number of c o n s u l t a n c i e s  some of which, l i k e  
t h e  Mopti f e a s i b i l i t y  s t udy ,  had been funded ou t  of T r a i n i n g  and 
Rokupr Research t e c h n i c a l  a s s i s t a n c e  funds and were b e i n g  reimbursed 
here . 
2 Most ly  f o r  houses ,  because  t h e  Saudis  b u i l t  t h e  r e s e a r c h  f a c i l i t y  
i t s e l f  . 
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Semi-Arid Food Grain Research and Development 

Technical Advisory Committee to CGIAR 

United Nations Development Program 

U.S. Department of Agriculture 

west Africa Rice Development Association 
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I. PROJECT SETTING AND DESCRIPTION 

A. WARDA Origins and Objectives 

By 1978 the West African Region, as defined by the 15 contiguous 
countries comprising the membership of the West Africa Rice 
Development Association (WARDA), was losing approximately half a 
billion dollars a year in foreign exchange by importing rice for its 
more prosperous consumers (largely urban based). This foreign 
exchange drain seemed entirely unnecessary because much of that 
imported rice was being grown in parts of the world with a climate 
and ecology similar to West Africa's. Why was not West Africa 
producing that rice itself? Should not income from the increasing 
(urban) demand for the rice staple go to West African farmers and 
into West African countries, instead of overseas? 

By 1970 two answers to these questions had gained considerable 
urgency: 

1. West Africa had not received the technol.ogica1 benefits of 
the green revolution as had those regions (e.g., Southeast Asia) 
producing the rice that it was importing. 

2. In order not to offend vocal, urban populations of rice 
consumers, West African states, instead of protecting local rice 
production with tariffs, subsidized local rice consumption 
through varipus means at their disposal. This subsidy 
undermined any price incentives for West Af rican rice production 
that this urban demand for it might have generated. 

When the nations of West Africa and concerned foreign donors 
began to organize to address this problem (1968-1970) it was assumed 
that with green revolution technological advances first, and maybe 
some sort of policy reform later, the West African rice farmer could 
come to compete with the Southeast Asian one. Judging from the 
rationale stated for the formation of WARDA, the mandate it was 
given, and the functions it was funded for, one can surmise that the 
member states were more inclined to elevate the technological issue 
to regional attention than they were the economic policy one. 
Though WARDA was given a general promotional role with respect to 
rice production, it was only supported by the member states and 
foreign donors for research and dissemination functions. While 
WARDA leadership was clearly aware of the economic parameters of the 
implementation of its rice promotional mandate, the association had 
its hands more than full sorting out the technological options. 

WARDA was formally created in September 1970, with the general 
objective of qualitatively and quantitatively improving rice 
production in the member states of the region.1 The creation of 

1 A more comprehensive treatment of WARDA's history is contained in 
Appendix B. 



WARDA was recommended by a U.S. Department of Agriculture (USDA) 
fact-finding team in 19682 and formally proposed by a meeting of 
representatives of concerned West African countries in the same 
year. The justifications for WARDA included (1) the rapid expansion 
of per capita consumption of rice within the region resulting in 
growing reliance on imports and a strong desire by member states to 
achieve or regain self sufficiency (2) the belief that green 
revolution-type advances in rice comparable to what had been 
realized in Asia were possible in West Africa through selective 
utilization and adaptation of improved rice varieties and production 
and processing techniques, and (3) the view that regional 
coordination of rice research and development efforts would 
significantly improve the effectiveness of efforts to promote rice 
production. 

The accomplishments of the International Rice Research Institute 
(IRRI) in Asia as well as green revolution-type advances elsewhere 
in the developing world gave great impetus to the concept that 
regional and international agricultural research efforts could 
produce significant results and were a vital complement to national 
agricultural research and development programs. However, WARDA's 
mandate carried this concept considerably further than any of its 
sister institutions in the network of international agricultural 
research centers. Like IRRI, WARDA's efforts were focused on one 
commodity, rice, but WARDA differed from IRRI and other 
international centers in several important ways: (1) WARDA is 
controlled by a governing council consisting of representatives of 
member states and draws most of its staff, including virtually all 
the leadership positions, from member countries--it is a truly 
regional organization staffed by West Africans and directed by the 
governments of the member states; (2) WARDA's mandate encompasses 
virtually the entire spectrum of issues and activities related to 
rice production and consumption in the region, including but 
definitely not limited to research; and (3) WARDA's research role in 
developing and extending improved varieties and practices is 
primarily that of an intermediary among the national programs of the 
member states and between national programs and regional 
international research organizations. 

B. WARDA Organization and Activities 

In 1970 the Institute for Tropical Crops Research (IRAT) and the 
International Institute of Tropical Agriculture (IITA) were working 
on the application of certain rice strains to diverse West African 
rice growing environments: IRAT was concentrating on the rain-fed 
savanna, IITA on upland hydromorphic/swamp conditions. Meanwhile, 
several national rice development systems were in direct, if 
unsystematic, communication with IRRI, mostly in quest of 
high-yielding varietal strains. 

2 James Reese et al., Rice in West Africa, USDA/AID, December 1968. 



From the beginning, member governments and donor agencies 
envisaged that WARDA would complement existing rice research and 
development programs, rather than undertake the entire range of 
activities implied by its mandate. Although WARDA developed 
proposals which were rather broad in scope, subsequent negotiations 
with donor agencies resulted in significant reduction or elimination 
of various activities. Not unsurprisingly, the mixture of 
activities that did emerge represented the list of special concerns 
of the donor agencies which it was felt were not adequately dealt 
with by other institutions. 

Initially, WARDA consisted of two divisions, research and 
training. Research was largely limited to a series of trials 
covering varieties and agronomic practices for the major types of 
rice grown in the region.3 Subsequently, WARDA embarked on a 
series of special projects which covered a more comprehensive range 
of research activities for mangrove swamp rice, floating rice, and 
irrigated rice. WARDA's involvement in research on upland rice, 
which is the most important in the region in terms of total 
production and number of farmers, has remained very limited since 
research by IRAT in the Ivory Coast included a significant amount of 
work on this type. 

The training program was initially limited to a six-month rice 
production course but has subsequently expanded to include a series 
of short courses dealing with a range of rice research, extension, 
and processing subjects.4 Although the initial rice production 
course was patterned after a similar course at IRRI, there was very 
little available in the region which was comparable. Thus, in the 
area of training, WARDA fulfilled a more general need, namely 
providing specialized training in various aspects of rice production 
and research for staff from member countries rather than filling in 
the particular gaps found in each of their research programs. 

At a later stage (19751, the development department came into 
being, first as a special project and subsequently as an equal 
partner with research and training in WARDA's structure. In the 
early years, the development department staff carried out a number 
of special studies of rice development conditions and prospects in 
several areas in the region: increasingly, staff members were 
invited by the governments of member states and external assistance 
agencies such as the World Bank to participate in missions to 
identify, prepare, monitor, and evaluate rice projects. By 1976, 
WARDA and the Stanford Food Research Institute were collaboratin to 3 produce a major study Rice in West Africa: Policy and Economics . 
3 See Appendix D for a more comprehensive discussion of the 
research program. 
4 See Appendix E for a more comprehensive discussion of the 
training program. 
5 Rice in West Africa: Policy and Economics, Scott R. Pearson, et 
al., Stanford University Press, Stanford, California, 1981. 



More recently, the development department has initiated a series of 
farming systems research and extension activities (Technology 
Assessment and Transfer as part of the special research projects 
which are being funded by the second USAID/WARDA project (698-04291, 
now over one year into implementation. 

C. WARDA Geography 

The decision to locate the WARDA headquarters in an office 
building in Monrovia, Liberia has been the source of a number of 
difficulties. Although rice is the major staple food of Liberia, 
Monrovia is located some distance from the principal rice-producing 
areas of the country. Most of the training activities take place at 
the Fendel Training Center, adjacent to the Liberian College of 
Agriculture just outside Monrovia, a 30 minute drive from 
headquarters but well outside the major rice-producing areas. Most 
significantly, WARDA scientists at the headquarters are a good three 
hours drive from the nearest rice research facility, the Central 
Agricultural Research Institute at Suakoko. The WARDA-operated 
research facilities that do exist form part of the special projects 
located at Mopti in Mali (for deepwater/floating rice), Rokupr in 
Sierra Leone (for mangrove swamp rice), and Richard Toll in Senegal 
(for irrigated rice), all of which are realistically a full day's 
journey from Monrovia by air and road. Within the past two years, 
WARDA has also established small regional offices in Niger, Upper 
Volta, Guinea, Ghana, and the Gambia. Thus, WARDA staff and 
facilities are scattered rather broadly throughout the West African 
region. This fact, plus the somewhat disjointed nature of WARDAts 
activities, divided as they are among the three departments and a 
number of special projects, has seriously complicated the 
administrative and management tasks. Communications and logistics 
are often as important a part of the normal workday as are research, 
training, and development related activities. 

D. WARDA and AID 

WARDA has found support from several donor agencies including 
USAID, British Aid, French Aid, Dutch Aid, Canadian Aid, The United 
Nat'ions (FAO/UNDP), the Consultative Group on International 
Agricultural Research (CGIAR), in addition to the contributions of 
the governments of member states. Initial support from USAID was a 
grant of $500,000 in 1971 for national staff training, equipment, 
furniture, and certain administrative expenses as well as the 
coordinated trials. A further $125,000 was provided in 1973 to 
cover the cost of technicians and a Monrovia-based project manager. 
USAID carried out an administrative review of WARDA in 1973 which 
generally endorsed the theory and practice of WARDA as it existed at 
that time. However, in the 1974 Project Paper, AID chose to target 
its assistance rather than provide general support for the 
organization. The Project Paper for project 698-0382, West Africa 
Rice Research and Production, states: 



"The [evaluation] mission made a broad assessment of WARDA's 
institutional capability and program, within the context of AID 
assistance, and its conclusions were very favorable overall. 
However, the team's conclusions reinforced AID'S interest in 
providing specific support to a project or activity rather than 
general budgetary support. The reasons were: 1) WARDA had 
established its basic institutional capacity and needed to move 
quickly into the more complex research and development 
activities needed to address West African rice problems. 2) 
AID preferred to support specific activities most directly 
related to its own small farmer oriented food production and 
income distribution priorities. 

The original Project Paper of December 1974 requested only $1.45 
million to carry the training and Rokupr activities through FY 1979. 
Additional funds were appropriated to do feasibility studies of the 
proposed Richard Toll irrigated rice and/or the Nopti 
deepwater/floating rice research efforts. By the time that these 
studies made their recommendation for $2.46 million for support of 
the Mopti deepwater/floating rice research, (for which purpose the 
project assistance completion date had to be extended through PY 
1980) the original Project Paper also had to be modified. 
Modification included funds to add an extension training advisor for 
three years, to cover increased training center construction costs, 
to extend training center and Rokupr operating costs, and to fund 
the Stanford Rice Economics Study, bringing the total project cost 
Up to $5.17 milljon. Added to the pre-project AID support to WARDA, 
this brought the'obligated total to $6.74 million; all but $358,000 
of this was disbursed. 

The project documents supporting this finding gave more 
attention to justifying WARDAVs prerogatives and comparative 
advantage ln designing the details of these training and research 
efforts, than they gave directly to such design details themselves 
(see Appendix B). 

E. Project Design Issues 

This impact evaluation is focused on two aspects of this 
targeted kind of donor approach that seem both to explain its mixed 
outcome and provide guidance on how generally conceived and broadly 
based agricultural research insitutions might be more effectively 
asssisted. 

1. According to what institutional mechanism and scientific 
methodology have the targets of this support been chosen? 



In the case of AID'S chosen targets, there were some lucky 
coincidences. What could be called the IRRI "green revolution 
mystique" had already led WARDA to encourage previous donors, such 
as the CGIAR, down the varietal selection path. For similar 
reasons, Canada had become intrigued with the possibilities for 
on-station irrigated rice research at Richard Toll (their assistance 
to that special project is now being wound down). This left AID 
with the considerably easier job of adapting IRRI training materials 
to West Africa. For all of the success of this investment (see 
Appendix E), the policy of following the IRRI model of placing the 
training center next to the national agricultural college (Fendell, 
Liberia) had unfortunately, but not disastrously, distanced the 
trainees from day-to-day contact with rice farming and rice farmers. 

The scope of mangrove swamp rice research and the floating rice 
research (Rokupr, Sierra Leone and Mopti, Mali, respectively) was 
necessarily quite focused in terms of target farming systems. With 
the benefit of hindsight, this report concurs with previous WARDA 
evaluations (see Appendix B) in finding that such a focus on 
microecological systems is a more appropriate point of departure for 
rice research in West Africa than coordinated varietal selection. 

However, this proper choice of focus was not sufficient to 
provide for enduring success. A major explanation for the relative 
success of the mangrove rice research effort was its administrative 
autonomy from WARDA headquarters, the latter being overly distracted 
with its endless range of mandated responsibilities. Yet this was a 
fortuitous independence. It was not part of the AID design at all, 
but, rather, resulted from the way in which British aid was 
channeled directly to the Center. Unfortunately, as AID and the 
Saudis were the only donors involved, the Mopti, Mali 
deepwater/floating rice research station (into which the bulk of the 
AID/WARDA project funds went) did not have such administrative 
independence. Many of the delays and poor choice of research 
priorities that have plagued this activity (see Appendix D) could 
have been recognized and addressed had more of the relevant 
decision-makers been close at hand. An important step toward the 
achievement of this administrative autonomy could have been taken if 
AID had channeled its support to this activity through USAID/Mali to 
WARDA/Mopti, rather than through USAID/Liberia to WARDA headquarters. 

2. What sort of administrative attention can donor-targeted 
activities get from an organization mandated to attend to so 
many other (incompletely defined) areas of activity? 

Steps are being taken by both WARDA 'and donors to see to it 
that the Association rationalizes and prioritizes its mandated 
activities." As requested by the five-year review of the Technical 



Advisory Committee (TAC) to the CGIAR, WARDA prepared a five-year 
plan for its donor conference in 1980. In 1981, AID/Africa drafted 
a paper on 'Rice Strategy for West Africa..." calling for 
coordinated actions and analysis by WARDA's donors. Nevertheless, 
with these and similar efforts, there are many vested administrative 
habits between certain donors and WARDA, within WARDA, and between 
WARDA and certain member states to contend with. These habits have 
developed over a decade in which West African rice research 
priorities were being vaguely, and perhaps sometimes almost 
mystically, defined. 

11. ANALYSIS OF PROJECT IMPACTS 

A. Limiting Factors 

WARDA has been in existence for nearly a decade, long enough, it 
might be argued, for there to be a fair expectation of demonstrable 
impact upon national rice research and development efforts of member 
countries. Yet on a regional basis, rice imports have increased 
dramatically in recent years and the prospects for self-sufficiency 
in the medium term seem at least as remote as a decade ago. An 
organization such as WARDA has limited control or influence over 
most of the underlying factors it must contend with, including the 
following: 

1. Rice is a preferred staple throughout most of the region, 
especially among urban consumers. Thus demand has expanded more 
rapidly than population growth, especially in those countries 
which have registered advances in per capital income and/or 
nonfarm employment such as Nigeria, Ivory Coast, and Senegal. 
Much of the rice in West Africa is consumed by the relatively 
well-to-do, many of them urban dwellers. 

2 .  Wage rates (even at shadow wage6 levels) ; national rice 
import and pricing policies; ineffective and high-cost input 
delivery systems, processing, and output marketing problems; and 
ineffective extension services have, in varying combinations, 
made rice production in most West African countries a less 
attractive enterprise compared with the production of other 
commodities and/or nonfarm employment. Further, domestically 
produced rice is not competitive with imported rice even at 
shadow exchange rates and wages in most countries except in 
inland and rural area markets. 

6 See Appendix C. 



3. Rice is grown in a wide variety of ecosystems throughout the 
region. In many areas it is only of secondary or tertiary 
importance in the farming systems. Nearly all production occurs 
under relatively uncontrolled water conditions. Thus, a single 
package of improved technology is unlikely to be suitable for 
more than a small portion of the rice-producing areas. In most 
instances, technologies developed elsewhere will require major 
adaptation before they can be successfully introduced in West 
Af r ica. 

4. Research on rice and food crops in general received 
relatively little attention in West Africa prior to the 1970s. 
Partially because of a general paucity of information on farming 
systems involving rice, to date much of the research and 
development for rice in the region has followed conventional 
lines with a focus on improving yields per acre using higher 
yielding varieties, fertilizers, pesticides, and herbicides. 
Although resul.ting recommendations may be both technically and 
economically feasible, they are often ill-sulted to prevailing 
farming conditions characterized by land surplus, seasonal labor 
bottlenecks, poor or nonexistent input delivery systems, high 
risk aversion, limited access to capital, low levels of 
literacy, and ineffective extension services. 

5 .  Outside of the rice-based farming systems in Sierra Leone, 
Liberia, Guinea Blssau, and The Gambia, together with portions 
of Ivory Coast, Senegal, and Guinea, rice is not an important 
element in the dominant production system compared to other 
grains and root crops. Yet comparable regional research 
organizations do not exist for other, more important, staple 
foods .7 

6. Existing agricultural research institutions, notably ITTA, 
IRRI, and IRAT are at least as well equipped as WARDA to carry 
out basic applied research on rice for the region. WARDA has 
difficulty in competing for quality staff with these 
institutions. WARDA is not assured of the continuity of funding 
necessary to carry out effective research programs. IITA and 
IRAT already have direct contact with selected national rice 
research programs via cooperative country programs. Thus there 
is an element of redundancy in the theory and practice of WARDA. 

7The Semi-Arid Food Grain Research and Development project 
(SAFGRAD-JP31) is a qualified exception. However, SAFGRAD covers 
several commodities (sorgum, millet, maize, and cowpeas) and in 
theory extends over 26 countries in Africa from Mauritania to 
Botswana. In practice, SAFGRAD research activities have to date 
been very heavily concentrated in one country--Upper Volta. 



7. Effective rice research and development in the region 
requires a strengthening of research and extension capacities at 
the national level because national-level institutions form the 
link to farmers. Most WARDA staff members have come out of West 
African national research and development programs to the 
detriment of these program institutions. 

Many of the above factors appear not to have been adequately 
have taken into consideration when WARDA was established in 1970, 
but have now well recognized at least within  AID.^ Closer 
attention to the development potential of the existing rice-farming 
system would have saved WARDA and its donors from several research 
investments that are likely to have very limited applicability. The 
hit-or-miss way in which WARDA's departments and activities have 
developed has not conformed either to the best principles of the 
scientific method or to the state of knowledge about rice production 
technology in general or rice farming in West Africa in particular. 
This seems due more to the nature of the donor-WARDA member state 
relationship than to scientific Ignorance or administrative 
ineffectiveness at any of these levels. 

B. Types of Impact 

WARDA impacts can be measured at two levels: (1) diffusion of 
high agricultural research and development standards and improved 
techniques to national systems: and (2) increased rice production. 
The first of these impacts is more easily traced to WARDA. The 
contribution of HARDA's specialized capabilities (better trained 
staff; easier access to improved rice varieties and 
production/processing techniques; and assistance in designing, 
monitoring, and evaluating rice projects and policies) to rice 
production is much more problematic. The process is especially 
complicated by the somewhat fragmentary nature of WARDA's programs. 

Effectiveness is as much a question of close working 
relationships with national research and development agencies, 
international agricultural research centers (IITA, IRRI), and donor 
agencies (World Bank, European Development Fund, UNDP/FDF, IDRC, 
USAID) as it is a matter of having the staff and resources to 
perform specific tasks. The governing structure of WARDA, including 
the governing council and the scientific and technical committee, 
has substantial representation from the array of organizations 
participating in rice research and development in the region in 
various capacities at the national and regional levels. Thus, 
WARDA's activities, since their inception a decade ago, have tended 
to emphasize linkages with and between existing rice research and 
development activities. They are filling in the cracks rather than 
constituting what might be a coherent set of activities to be 
performed by one organization. 

8 This judgment is based on the priorities set in the 1981 Project 
Paper (698-0429) for the second phase of AID support to WARDA and in 
AID'S .Rice Strategy for West Africa' paper of the same year. 



C. Rice Production Impacts (Improved Varieties and Practices) 

In terms of major impact upon rice production, WARDA appears to 
have had little effect to date.9 With the qualified exception of 
those in Guinea Bissau, the vast majority of farmers in WARDA 
countries are still using traditional practices or, as in the case 
of the Ivory Coast, practices which have been introduced through 
channels which do not involve WARDA to any significant degree. 

Initially WARDA's role in the development of improved 
technologies was to serve as a transmitter of research results, most 
notably development of improved varieties, between research 
organizations at the national, regional, and international levels. 
WARDA has been operating a mail-order house for national 
agricultural research programs in the region and pays participating 
countries to try the samples. This service makes the tasks of the 
international centers (IITA and IRRI) much easier by having only one 
institution with which to deal in order to get varieties and 
associated practices out to the 15 countries in the region. In 
addition, WARDA provided a vehicle by which research results in one 
country or region could be readily transferred to other countries 
with similar ecological conditions. However, much of this work has 
been performed somewhat mechanically, with trial packages being sent 
out every year to participating institutions and results being sent 
back for analysis: there is little evidence that the whole process 
is having any profound effect on the direction of research efforts 
at the national, regional, or international level. 

Other channels, notably direct contacts among national programs 
and between national programs and international centers (IITA 
cooperative programs in Sierra Leone and Liberia; IRAT operations in 
several countries), have been at least as important in some 
countries. Evidence is very incomplete at present, but it appears 
that only in Sierra Leone, The Gambia, Guinea Bissau, and Niger is 
there clear evidence that the varieties being utilized in extension 
programs came to the country as a consequence of the WARDA 
trials.10 

9 It is the distinct impression of this evaluation team that most 
of the disseminated varieties listed by WARDA (see Appendix F) have 
not been widely adopted. The team and WARDA agree that better 
statistical data on their adoption and diffusion, if any, should be 
maintained. 

10 The 1978 UNDP/FAO/WARDA Review (see Appendix B) cites seven 
varities the extension of which in West Africa can be traced to the 
WARDA coordinated trials: IR442, IRAT 10, Rok 5, Se 302G, IR 
1529-680-3, I kong Pao, and Phar Com En. Our findings suggest that 
WARDA may have been the deciding factor in the West African success 
of only three of these varities: Rok 5, Se 302G, and IR 1529-680-3 
(see Appendix D for our findings and Appendix F for WARDA's 
response). 



The fact that certain varieties that were first made available 
to a country via the coordinated trials have not only outperformed 
local varieties in the trials, but also proved to be acceptable to 
the farmers themselves strikes one more as fortuitous than as the 
result of any integrated iterative process by which research results 
are progressively tailored to specific farming systems. 

It is perhaps too early to expect WARDA to have developed a 
complete, extendable production package for any one of West Africa's 
rice microecologies. The question to be addressed is whether it 
appears as if, judging from WARDA's research and development 
methodology, the association is headed towards this sort of impact. 

In discussing improved packages, varietal selection is generally 
given more prominence, relative to research on agronomic practices, 
than the coefficients of variation of the varietal trials would seem 
to justify. West African microecological conditions are so 
different from one rice growing area to the next that it is 
difficult to breed for more than one of them at a time and costly to 
breed a vazietal package for each one. Furthermore, climatic 
conditions for most of these environments are rarely stable from one 
year to the next. In the near and possibly medium term, returns to 
research on alternative cultural practices might be higher than 
returns to varietal research.11 

D. Impacts of The Special Projects 

With the initiation of the special projects at Mopti, Rokupr, 
and Richard Toll, WARDA was given (with substantial support from AID 
in the case of the first two and from the Canadians in the case of 
the latter) a slightly larger and more substantive piece of the 
research action. However, with the qualified exception of the work 
on irrigated rice at Richard Toll, WARDA was assigned tasks 
(research on mangrove swamp rice and floating rice) that were not 
receiving priority attention at either the national level or the 
international centers. WARDA was filling in some of the gaps. The 
experiences of the specla1 projects to date are so different as to 
be of only qualified assistance in the process of assessing WARDA's 
competence in this area. 

Rokupr appears to be at least a qualified success, although 
final judgments must await the initiation of the North West 
Agricultural Development Project in Sierra Leone which incorporates 
some of the principal research results from Rokupc. Rokupr's 
progress to date is in large part a result of the quality and 
continuity of its staff: ingenuity in remedying shortcomings in cash 
flow, electricity, etc.: local autonomy on most matters (except 
policy), which is probably an essential ingredient of success given 
the poor state of communications between Monrovia and Rokupr; and 
reasonably good working relationships with national research and 
extension programs. Within the last year Rokupr has added to its 

11 See footnote 10. 



staff an agricultural economist who, it is expected, will be joined 
by an extension agronomist in the near future. 

The preliminary results of the farmer tests and the 
socioeconomic surveys to date have suggested that the instincts of 
the research staffs as to the most productive research approaches 
may have been largely correct. Farmers like the results. 
Furthermore, the technical research staff have welcomed the addition 
of an agricultural economist and the extension agronomist as a way 
of more systematically defining research priorities that reflect the 
constraints and areas of flexibility in the existing farming systems 
as well as of designing and testing improvements under farm 
conditions with farmer participation. The latter activity will 
further provide a much needed linkage with extension efforts such as 
the North West Province Agricultural Development Project in Sierra 
Leone. 

Mppti, on the other hand, has yet to achieve this decentralized 
autonomy because of (1) staffing difficulties, (ii) lack of 
coordinated priorities in the national systems, and (iii) lack of 
independent funds that would give it some freedom of action when 
procurement from the WARDA center is inordinately delayed. These 
problems are only beginning to be addressed, perhaps because so much 
WARDA and USAID staff time was taken up with the complex 
arrangements for the elaborate perimeter and housing constructions 
put into Mopti. It is to be hoped that the logistical complications 
of the 15-20 minute commute between this housing and the research 
perimeters will not perpetuate any of these delays. 

Linkages with the national rice development efforts (Operation 
Riz Mopti) appear limited and there is considerable skepticism about 
the improvements which are the focus of the research efforts to 
date. Unlike Rokupr, there is limited communication between the 
socioeconomic and the technical research components of the WARDA 
operations there.12 

Even assuming that all the existing special projects can be made 
to function as effectively as Rokupr has functioned to date, it 
seems unlikely that, without complementary actions by WARDA or 
others, WARDA's impact will extend far beyond the periphery of the 
areas in which the special projects are located and perhaps closely 
similar ecosystems in other parts of the region (as for example, 

12 Although the irrigated rice special project at Richard Toll, 
Senegal, was briefly visited by the team (see Appendix Dl, it is not 
subject to evaluation here as it did not form part of the AID-funded 
project. DK. Robert Chandler has twice evaluated the program there 
on behalf of the Canadians who have been supporting it until 
recently (see Appendix B). In addition to many useful administra- 
tive and methodological suggestions, which are equally relevant to 
the Mopti special project, Dr. Chandler questions the utility of 
some of the salt-tolerant varities that succeed at Richard Toll for 
other irrigated sites in the West Africa region. 



Guinea Bissau in the case of mangrove swamp rice). Even if farmer 
acceptance of improved practices for these types of rice cultures 
surpasses expectations, their impact on rice production outside 
Mali, Sierra Leone, and Guinea Bissau is likely to be limited. 
Capital limitations are likely to curtail the spread of large-scale 
irrigation schemes that might make use of the results of the work at 
Richard Toll (see Appendix C). 

AID chose to support mangrove and deepwater/floating rice 
because they were considered small farmer cropping systems par 
excellence. However, there is a major difference between them. The 
former is more labor intensive. The latter, on the other hand, with 
minimal hydraulic and agronomic improvements, becomes, on account of 
its lower labor costs, more interesting for the urban-based absentee 
tenant. The more floating rice agriculture around Mopti is 
improved, the fewer small farmers are able to hang on to the land 
within the dikes. This appears to have been less true of more 
labor-intensive mangrove cultivation near Ziguinchor in Senegal and 
pump-irrigation activities around Niamey in Niger. AID, in fact, 
might have done more for small farmers (as well as small herders) by 
encouraging the development of more labor-intensive irrigated as 
opposed to the labor extensive floating rice systems, for as soon as 
risks in the latter systems are reduced and the profitability 
increased, then small farmers (or herders) cannot always compete for 
the land involved. 

The questions of returns to research in floating vs. irrigated 
rice could also bear further investigation. But with so much staff 
time tied down in making construction arrangements for the Mopti 
station, this and other larger issues did not get the attention they 
deserved. 

The proposed involvement (under the second phase AID/WARDA 
project, 698-0492) of WARDA with the Ivorian research organization 
and IRAT at Bouake may provide WARDA with a more substantive entry 
into the "corem research activities on upland rice, which is the 
major rice culture in the WARDA region in terms of acreage, 
production, and above all, number of farmers. We do not know at 
this stage how the proposed division of labor between IRAT and WARDA 
might function at Bouake; however, there appears, on paper at least, 
to be some compelling advantages to such cooperation. It will give 
WARDA an entry into work on upland rice of a more substantive nature 
than has been possible through the trials program. Without 
involvement in upland rice, WARDA's impact in terms of making 
significant progress toward self-sufficiency in rice production in 
the region is unlikely to be realized. Ivory Coast stands to be the 
principal beneficiary of the Bouake connection in terms of expanded 
research capacity with a technology assessment and transfer 
component which will operate in the Ivory Coast among Ivorian 
farmers. In addition, the scope of the work at Bouake on upland 
rice will be expanded to include work of relevance to the more 
humid, high rainfall upland rice areas such as Sierra Leone, ~iberia 
and portions of Guinea and the Ivory Coast. It is likely that close 



linkages with national research organizations in Liberia, and Sierra 
Leone in particular will be required to give substance to this 
expanded coverage of upland rice in Bouake. Existing WARDA 
connections canfacilitate these linkages and indeed the linkages 
should answer concerns by national organizations in these countries 
(notably in Liberia) that WARDA has not done very much to assist 
rice production among the mass of the farmers there (who rely 
primarily on upland rice production). 

E. Training Impacts (see also Appendix D) 

WARDA efforts in training participants from member countries 
have had the most visible and widespread impact. Over 600 
participants from member countries have gone through WARDA courses 
since 1973. The courses cover a variety of specializations 
including general rice production, research assistants, seed 
multiplication, rice milling project management, and water 
management. In some Instances, particularly with smaller member 
states such as Guinea Blssau and the Gambia, the WARDA training 
program has had a major Impact on the availability of national staff 
with specific skills to carry out rice research and development 
activities. At the same time, the multiplier effect whereby WARDA 
would be training the trainers who would then go back to their own 
countries to train people at the national level seems not to have 
taken place in most countries visited. There was use of former 
WARDA participants in seed multiplication courses as trainers in the 
case of Sierra Leone. 

At the same time, the overwhelming majority of former trainees 
in the countries visited are currently working primarily or 
exclusively on rice. This is particularly true in countries where 
rice is of major importance in national rice research and develop- 
ment efforts. Former students and supervisors alike feel that the 
training has been quite valuable and that the quality of their work 
has improved as a consequence. However, some students feel that 
courses on specialized subjects such as seed multiplication are too 
short and concentrated unless one already has a reasonable founda- 
tion in the subject. There appears to be considerable unevenness in 
the qualifications of participants sent to the WARDA courses, 
undoubtedly related to differences in the slze of the pool of 
potential participants within member countries. The location of the 
training center at Monrovia is also a problem since the area is not 
good for rice production and there are few farmers in the vicinity. 

F. Project Design Impacts: Research-Extension Linkages 

WARDA's project identification and definition service for donors 
is perhaps the association's fastest growing type of impact. 
WARDAts development department has been active in designing project 
frameworks through which outside resources can be invested in rice 
production in Guinea Bissau (USAID, Agricultural Development), 
Sierra Leone (FED, northwest province), Gambia (British Aid, 
McCarthy Island), Upper Volta (French Ald, Vallee du Kou), and 



Senegal (World Bank, Lampsar). The technology assessment and 
transfer activities needed for more effective execution of this 
function are receiving support under the second phase of USAID's 
WARDA rice research and production project. The first phase of that 
project, under evaluation here, only indirectly supported this 
function. Nevertheless, that support can take some credit for its 
accelerating impact inasmuchas the training, Rokupr/Mopti 
facilities, and the Stanford Study each provided a basis for this 
development work. 

Technology assessment and transfer activities are already in 
operation at Rokupr and appear to be functioning well. The 
soon-to-be launched North Western Agricultural Development Project 
will provide further scope for the utilization of both the technical 
and socioeconomic research results of the Rokupr station. Rokupr is 
likely, in effect, to serve as the adaptive research component of 
the mangrove swamp portion of that project. However, if Rokupr is a 
demonstration that the system can work, Mopti is a cautionary tale 
of its problems. Abstracting all the specifics of personality 
difference (although an integrated multidisciplinary approach does 
require a reasonably good synchronization of personalities), one 
still finds that Mopti demonstrates the problems that can arise from 
lack of coordination between the research and development branches 
of WARDA. Close coordination, even active collaboration between the 
socioeconomic and extension agronomist on the one hand and the 
technical scientists on the other, is required if the program is to 
have any reasonable chance of success. 

G. Policy Impacts 

WARDA and AID, both of which represent political entities, are 
as appreciative of the Stanford Rice Policy Study as they are 
skeptical about the implications of its conclusions. If support to 
rice production cannot be economically justified in most West 
African countries, it can be politically justified, and should be 
studied (now that the economics work is launched) with a methodology 
that can take these political variables into account. 

The Stanford Study is an analysis of rice economics and policies 
in West Africa of high professional quality. The impact of the 
results is very limited in large part because most if not all of the 
parties involved--member countries, donor agencies, and research 
organizations, including WARDA--are reluctant or unwilling to accept 
the implications of the study, namely that West Africa is unlikely 
in the near term to make significant progress in achieving regional 
self-sufficiency and is probably ill advised in attempting it in 
most countries. 

The somewhat pessimistic results of the Stanford Study not- 
withstanding, it is estimated that there'are currently some 150 
projects in West Africa in which rice is a primary or significant 
component. West African governments are generally committed to the 
concept of obtaining and preserving self-sufficiency in rice. 



Government officials commonly reject the conclusion that their 
countries do not have a comparative advantage in rice production, 
particularly in those countries such as Liberia where the majority 
of farmers grow rice. Government support for rice production, 
including projects, import restrictions, price supports, and input 
subsidies, tends to exceed that for other staple foods. 

Danor agencies supporting rice projects in West Africa agree in 
principle with the results of the Stanford Study, but continue to 
support such projects on the grounds that (i) recipient countries 
want them; (ii) rice development projects can reduce the negative 
net social profitability13 of rice production which will take 
place in any event; (iii) certain improved practices can free 
resources, namely labor and land, for more profitable activities 
while maintaining levels of rice production; (iv) rice production 
from a number of projects is primarily for consumption in the areas 
of production; ( v )  changes since the Stanford Study have favored 
rice production in certain areas (although not in others); and (vi) 
there is considerable room for improvement in production and 
processing efficiency utilizing readily available techniques, and 
research is likely to produce further improvements in the future. 

Given the reactions of many government officials to comparative 
advantage arguments, it is not surprising that few major changes in 
West African rice policy have occurred. WARDA countries generally 
continue to provide some form of input subsidy to rice producers and 
use trade policy to restrict imports and raise the domestic market 
price of rice. Most governments set official producer prices for 
paddy and many also attempt to control retail prices, with varying 
degrees of success. 

H. Networking Relations with Member States and Their Scientists 

Despite the lack of progress in rice production, virtually all 
countries visited are supportive of WARDA. This appears true both 
with respect to officials in the Ministries of Agriculture 
(extension services) as well as the national agricultural research 
org'anizations. They see in WARDA a pool of expertise which is 
sympathetic and understanding of the problems-and limitations of 
West African agricultural development institutions since most WARDA 
staff come out of this  tradition.^ They feel that WARDA will be 
supportive of their viewpoints and perspectives in the context of 
discussions and interaction with external agencies (donor agencies 
and international agricultural research and development organiza- 
tions) which in virtually all instances are dominated by non-West 
Africans. At the same time they are critical of WARDA on some 
counts, particularly of the fact that the staff of the research 
department of WARDA is concentrated at headquarters in Monrovia. 
They would prefer that the research staff and the subregional 
coordinators be more directly involved in rice research and 
development efforts at the national level. 

13 see Appendix C. 



By developing contacts and gaining considerable experience via 
its training program, WARDA has, in effect, been developing a 
network on various aspects of rice research and development within 
national organizations. Former WARDA trainees numbering over 400 
fill a fair percentage of middle- and upper middle-level positions 
in national rice research and development programs. This is 
particularly true in the case of national seed multiplication 
programs. Although this group of former trainees is heterogenous in 
terms of levels, jobs, and type of training they received, they all 
know WARDA and perhaps have ideas as to how its services might be 
better utilized. As time goes on more and more senior people in 
national rice programs will come from the pool of WARDA trainees. 
This should facilitate better utilization of WARDA services by and 
direct communications among staff concerned with rice in different 
WARDA countries. 

The existence of a growing WARDA network will reinforce the 
sympathetic and supportive attitudes which WARDA already enjoys 
among member governments. In most instances the evaluators listened 
to accounts by representatives of national organrzations of how they 
felt WARDA was assisting national programs. Aside from specific 
WARDA contributions in the areas of training, research, and project 
development (the extent of which varied considerably by country and 
type of rice culture), national officials made it clear that they 
considered WARDA to be 'on their side of the table" with reference 
to dealing with a formidable array of donor agencies, international 
agricultural research centers (IITA, IRAT, IRRI), and technical 
assistance agenc&es/consultancy firms. WARDA understands their 
problems, constraints, and objectives and at the same time 
represents a pool of expertise on various aspects of rice in the 
region. The activities of the development department to date have 
been particularly responsible for fostering this image. WARDA's 
ability to build on this goodwill and increase its impact on rice 
development in the region will depend on the extent to which all 
concerned (WARDA, member governments, and donors) recognize WARDA's 
areas of comparative advantage and encourage and enable WARDA to (i) 
focus in terms of staffing and activities upon those areas; (ii) 
achieve greater internal coherence administratively and technically 
in their activities, notably in the operational linkages among the 
training, research, development, and administrative departments, and 
among headquarters, subregional coordinators, and special projects: 
(iii) further evolve a collaborative mode of operation with national 
and international agencies concerned with rice development; in which 
growing recognition is given to WARDA's designated areas of 
comparative advantage; and (iv) channel donor support in ways that 
focus on, rather than distract from WARDA's chosen role. 



111. CONCLUSIONS AND RECOMMENDATIONS 

A. Spread too thin 

WARDA's activities have had very limited impacts on rice 
production in the region. WARDA's mandate is very broad and its 
activities include a wide range of research, training, and 
development functions. The limited impact to date is due in part to 
factors beyond WARDA's control, namely the very heterogenous nature 
of rice production in the region which seriously complicates the 
process of designing improved practices which will have significant 
production effects. In addition, most countries in the region do 
not have a comparative advantage in rice production (see Appendix 
C). The geographic and functional diffusion of WARDA activities has 
seriously complicated administrative and management tasks. Donors 
and member governments have looked to WARDA to perform a variety of 
tasks which were not in their view being adequately handled by other 
agencies at the national, regional or international level. Thus 
WARDA's programs can be characterized more as filling in gaps rather 
than as a coherent set of activities that might be effectively 
performed by one institution. 

Recommendation 1: WARDA member governments and donors should 
continue efforts to identify a coherent set of activities for WARDA 
which both have a prospect of significant impact on rice prodution 
in the region and reflect WARDA'S areas of comparative advan- 
tage.14 These activities might include training; monitoring of 
trade, price movements, and policy developments concerned with rice 
and advising national governments on same; identification of 
promising (and unpromising) rice development areas, based on 
analysis of socioeconomic and technical factors; assistance to 
national programs in defining rice research priorities in terms of 
areas and types of research (possibly through utilization of a 
farming systems type approach); and selective participation in 
research activities as defined by the above activities. (Note: 
WARDA is either already engaged in most of the above activities or 
has made plans to be involved in them in the future.) 

B. No Magic Variety 

WARDA is serving as a major conduit for the distributions of 
varieties throughout the region, but this task has been performed 
somewhat mechanically. With a few exceptions, this has not resulted 
in the identification of new varieties which have subsequently 
proved to represent significant improvements over local varieties in 
the view of most producers (see Appendix Dl. Given the problems of 
identifying and developing suitable varieties for the numerous rice 
ecosystems in the region, there might be greater returns in working 
on agronomic practices in the short and medium term. Again, farming 

14 See AID'S 1982 "Rice Strategy for West Africe." 



systems research approaches can be useful in identifying the 
potentially most effective research approaches on an area-by-area 
basis. 

Recommendation 2: WARDA should consider reducing the current 
emphasis on varietal improvement and selectively place more emphasis 
on agronomic practices, as indicated by the results of farming 
systems research (TAT) investigations on an area-by-area basis.15 
WARDA should assist national programs in developing farming systems 
research capacities. 

C. Upland Rice Neglected, Though It Has the Greatest Potential 

WARDA's potential impact on rice production In the region will 
necessarily remain very limited if it is not allowed to play a more 
active role in the improvement of upland rice production, the major 
rice culture of the region. 

Recommendation 3: WARDA should become a full partner in work on 
upland rice production in a fashion that would complement, but not 
duplicate the activities on other agencies, notably national 
programs, IRAT and IITA. The program supported at Bouake under the 
current AID project represents an important positive step in this 
direction. 

D. Special Projects Need Greater Administrative Independence 

Among the special projects, the mangrove swamp rice research 
activities at Rokupr can be considered at least a qualified success, 
whereas the research on floating rice at Mopti in Mali has as yet 
failed to produce any significant results. The success of Rokupr is 
traceable at least in part to the following factors: 

-- Strong qualified project leadership with direct, in-country 
access to supplementary project funds; -- WARDA Research and Development department representatives 
who were elther willing to or allowed to follow the 
supervisory guidance of the in-place project leader over 
that of their department chief in Monrovia: -- A national system wlth a specific set of appropriately 
defined research and extension priorities that were to be 
sought from the WARDA input to their station. 

Recommendation 4: The first two of these preconditions for 
success could very easily be brought to bear on the Mopti Research 
Center: 

-- AID funds would be channeled directly through and monitored 
directly from USAID/Bamako; 

15 This recommendation echos that of the 1979 TAC/CGIAR 5 year 
review of WARDA. See Appendix B. 



-- A solution to getting a senior, interdisciplinary research 
supervisor out on the Mopti Statlon needs to be found. 
Perhaps if this individual were to be given more supervisory 
authority, the job would have had more appeal to the senior 
scientists who considered it. If less money were put into 
comfortable housing at Sevarse ( a 15 minute commute from 
the research station when a vehicle is available) and more 
into travel, senior scientists could be placed at Mopti for 
short visits at relevant times of the year16: 

-- WARDA can do perhaps less than AID in improving the Malian 
national research and extension system. The unfortunate 
separation between research and extension administrations in 
that country has frustrated WARDA's attempts to do more on- 
farm trials. However, WARDA should be encouraged to set an 
alternative example in this respect rather than resign 
itself to an inadequate set of linkages operating in the 
national system. 

E. Headquarters Scientists Too Remote From Field 

The effectiveness and credibility of the senior scientists in 
the Research Department is reduced by the fact that they are grouped 
in Monrovia at the WARDA headquarters. 

Recommendation 5 :  At least'some of the senior scientists, 
particularly those responsible for the trials, should be physically 
located where they can participate in research themselves, 
presumably in close collaboration with one or more national 
programs. The Research Institute at Suakoko in Liberia is an 
obvious possibility. If it is difficult to get senior scientists to 
locate, with their families, in remote areas, then greater use 
should be made of their graduate students. Unlike subordinates in 
an administrative system, graduate students are under greater 
disciplinary pressure to reproduce the scientific standards of their 
supervisor. 

F. High-Impact Opportunity for Training Follow-up Neglected 

The training programs are generally useful in filling a need for 
specialized training in various aspects of rice production, 
processing, and research. The training has served to upgrade and 
increase the staff working on rice in the region. However, the 
impact of the training is reduced through (i) limited use of WARDA 
trainees in mounting courses at the national level (little training 
of the trainers): and (ii) limited follow-up with the extensive 

16 Even so, an inadequate travel budget does not explain the 
infrequency of visits to Mopti by senior scientists from WARDA 
Headquarters. These same individuals did extensive traveling, 
particularly to conferences, during the life of the project. 



network of former trainees, particularly of middle-level staff, to 
assist them in applying what they have learned or in using them to 
promote improved rice production and research practices throughout 
the region. 

Recommendation 6: WARDA should maintain contact with former 
trainees, possibly through the regional coordinators and special 
projects, and where appropriate involve them in WARDA activities on 
an on-going basis. WARDA, AID, and member states should examine 
ways of using former WARDA trainees as trainers at the national 
level. 

G. Constrained Access of Training Program to Rice Farms 

The location of the training activities at the Fendel Center, 
away from the major rice-producing regions of Liberia, detracts from 
the quality of the training programs. Contacts with field 
conditions are limited, time consuming, and expensive. 

Recommendation 7: The feasibility of moving the training 
activities to an important rice-producing reqion, possibly 
~uakoko,l7 should be examined. It is appreciateh that this may 
not be feasible because of cost considerations, and critical 
improvements to the Fendel Center such as the construction of a 
kitchen, which are vital to the on-going training programs, should 
not be held up as a consequence. 

8 .  Potential for Further Policy Analysis 

The Stanford/WARDA Study of Rice in West Africa is a high 
quality report which delineates, largely from an economic 
perspective, the prospects and problems with improving rice 
production in selected countries in the region. It appears that the 
Stanford Study has had very limited impact on either rice policies 
at the national level or the design of rice projects. The coverage 
of the Stanford Study is limited and the results may now be somewhat 
out of date. 

Recommendation 8:  WARDA should monitor price and policy 
developments in the region and thus continuously update as well as 
extend the coverage of the Stanford Study. The results of this 
effort should provide guidance for WARDAIS own activities in 
research and development as well as be communicated to members 
states and donor agencies supporting rice projects in the region. 

17 The rice farmers concentrated around Suakoko may not be typical 
of West Africa, but they are as typical as any other type of rice 
farmer there. Their mode of humid upland rice cultivation is as 
widespread as any other in West Africa. But for training purposes, 
their importance lies in the fact that they run functioning rice 
farms and, therefore, deal, everyday, with the full array of 
variables affecting rice production--some of which researchers 
neglect from time to time in formulating their protocol. 



IV. 

A. 

- 2 2  - 
LESSONS LEARNED 

The Applicability of International Agricultural Research 
Models for West Africa 

Althoush WARDAIS mandate extends far beyond asricultural 
research, the models and accomplishments of-the international 
agricultural research centers, notably IRRI, had a strong influence 
on the decision to create WARDA. WARDA's inclusion in the 
Consultative Group for International Agricultural Research (CGIAR) 
underscores this point, despite the existence of a considerable body 
of opinion that views WARDA as very different in several important 
ways from the other international centers. 

Since 1970 when WARDA was created, there has been a growing 
appreciation of the difficulties involved in developing and 
disseminating improved packages of agricultural practices acceptable 
to farmers, particularly in West Africa which is characterized by a 
very heterogenous mixture of farming systems. The heavy emphasis on 
improved varieties, a cornerstone of the IRRI/CIMMYT "green 
revolution" models, was given prominence in WARDA's program, 
especially in the early years. 

In retrospect this focus may have been particularly ill-suited 
for effectively and efficiently identifying means of improving rice 
production across the impressive range of rice types and micro- 
climates in the region. The experience of WARDA demonstrates anew 
that 'improved" varieties designed for intensive, high-input systems 
often do not outperform local varieties under the more extensive, 
low-input conditions that characterize most rice farming in the 
region. The costs of developing improved varieties which are 'fine 
tuned" to specific farmlng systems and microcllmates may not compare 
favorably with the potentlal benefits. Improvement in agronomic 
practices, especially those aimed at easing seasonal labor 
bottlenecks, may offer far more promise of production increases in 
the short term than improved varieties. 

A further aspect of the international agricultural research 
model is the prominence given to the commodity improvement program. 
Organization of research efforts along commodity lines involving 
many disciplines, but often heavily weighted towar,d technical and 
biological scientists, was viewed as the most efficient approach to 
developing improved packages. WARDA's existence reflects this 
belief and carries it considerably further by giving WARDA 
responsiblity for the entire range of rice research and development 
activities in the region. This "vertical integration" of research 
and development activities for specific commodities has successful 
precedence in West Africa (notably with cotton and groundnuts). 

Critics feel that the model becomes increasingly inappropriate 
as the heterogeneity of the farming systems involved increases and 
the number of farm enterprises increases within those systems. 



Further, the commodity focus may be particularly limiting when 
dealing with farming systems where the target commodity is of only 
secondary or tertiary importance in the farming systems, as is true 
of perhaps most West African farmers growing rice. The relation- 
ships between rice production and other farm enterprises in terms of 
allocation of resources often become of critical importance in 
determining the acceptability of improved practices. The commodity 
focus appears most effective for farming systems where the target 
commodity is both dominant and sole cropped. The prospective 
significant impact of the Rokupr special project on rice production 
in the Scarcies River area of Sierra Leone and in Guinea Bissau may 
be related to the fact that mangrove swamp rice cultivation is an 
extremely important component of the farming systems in these areas. 

Finally, the commodity improvement programs of the international 
centers are assumed to be designing and promoting improved practices 
for specific commodities in systems and regions which have a 
comparative advantage in at least meeting their own needs for those 
commodities. WARDA was created similarly, with the assumption that 
West African counties, individually or at least collectively, had a 
comparative advantage in meeting their own rice requirements, if not 
by using traditional techniques, certainly with the improved 
techniques which would be developed and disseminated with the 
involvement of WARDA. The Stanford/WARDA Study has now cast serious 
doubt on the validity of this assumption, raising further questions 
about the ability of WARDA to make a significant impact on rice 
production in the future. 

B. The Applicability of the WARDA Experience for Regional 
Research and Development Organizations in the Third World 

WARDA'S broad mandate has been a mixed blessing. On the one 
hand it has made WARDA the depository of a mixed assortment of 
activity programs somewhat vaguely connected (other than the fact 
that they all involve rice). WARDA was filling in voids between 
other programs at the national and international levels to the 
detriment of being able to develop a reasonable, cohesive set of 
activities which might provide a healthy focus for a single 
organization. 

On the other hand, the breadth of WARDA's mandate has allowed it 
to progressively redefine its role, notably to considerably modify 
the international agricultural research model which represented one 
of its most important starting points and, in the process, to 
identify its strengths and weaknesses. 

WARDA is moving away from being a somewhat mechanical conduit 
for coordinated and varietal trials and becoming more concerned with 
agronomic practices, socioeconomic factors and policy/macroeconomic 
issues affecting rice production. While WARDA has demonstrated that 
it can successfully mount agricultural research efforts involving 
the conventional range of activities as in the case of Rokupr, the 
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evaluation team is not convinced that WARDA's comparative advantage 
lies here. The factors which contributed to the success of Rokupr 
include (1) strengthand continuity in leadership and staffing, ( 2 )  
a high degree of local autonomy, (3) generally good relations with 
the national system, and (4) a focus on farming systems in which the 
target commodity (mangrove swamp rice) was dominant and generally 
sole cropped. If anything, other organizations such as interna- 
tional centers probably have the edge over WARDA in being able to 
attract and retain qualified.staff, perhaps the most critical factor 
in explaining both the success of Rokupr (where British Aid 
recruited the research director directly) and the failure of Mopti 
(where WARDA was charged with hiring the technical assistance). 

WARDA is effectively performing a useful training function in 
providing a series of specialized, non-degree courses on various 
aspects of rice production, research, and processing. This is a 
task which in most cases does not make sense on a regular basis at 
the national level (because of the numbers involved) and receives 
higher priority at WARDA than might be the case at an international 
center. 

WARDA enjoys a special relationship with member countries, in 
part because many of its senior officers are drawn from these 
systems. WARDA represents a concentration or critical mass of 
skills drawn from several countries within and outside the region. 
The conditions of service at WARDA compare favorably with those 
found in most if not all of the'member states. The drawing off of 
top people to work on rice at the regional level represents an 
important, if not the most important, cost to the member states. 
Since strong national agricultural research and development systems 
are critical to the impact of regional organizations such as WARDA 
as well as the international centers, one should take these "costs" 
into consideration in establishing regional research and development 
organizations. 

At the same time, WARDA and comparable organizations are in a 
position to understand and influence the direction of policy, 
projects, and programs in ways which are not easily open to donor 
agencies and other international research centers. WARDA's broad 
mandate legitimizes the bringing of a full range of perspectives and 
considerations to bear in identifying, designing, and implementing 
rice research and production activities throughout the region. Its 
mandate is broader in that regard than either of the other centers 
or national institutions. The multiple perspectives can be utilized 
in defining the most promising foci of research and development 
activities geographically and functionally. WARDA's close 
relationships with member states enable it to translate the results 
into acceptable policies, programs, and projects. 

The dilemma for WARDA in pursuing this course is twofold. 
First, member states, donor agencies, and other research and 
developing organizations operating at the regional level may 
continue to see WARDA basically as an organization which fills gaps 



rather than one which identifies and pursues the most promising 
opportunities. Secondly, these same most promising opportunities to 
improve rice production in the region may be very geographically 
concentrated, thus implying that those concerned with regional self 
sufficiency might best focus their efforts on a few countries. Such 
a focus may be unacceptable to the majority of WARDA's member states. 

A regional commodity research and development organization such 
as WARDA has a significant role to play to the extent that there is 
a pool of research results, which can with minor modifications be 
extended to farmers. In the case of rice in West Africa, some 
research results appear to be on target. However, as elaborated in 
Appendix D on the status of research on rice in the region, there 
are other areas, such as upland rice in general, where results 
arefew and scattered and much basic work remains to be done. 

Furthermore, a significant portion of the research plan may be Off 
target--may have focused excessively on increasingly yields per acre 
thus rendering results of limited relevance in land surplus, labor 
scarcity situations, such as in the home of WARDA, Liberia. 

If researchers must go back to the drawing board to a major 
degree (as WARDA seems to be suggesting they should by encouraging 
IITA and IRRI to make wide crosses), then it may be some years 
before significant results will be ready for extension to national 
programs. Thus the rational for a WARDA-type organization in the 
short run is reduced. 

C. The Suitability Of A Regional Organization With A Broad Mandate, 
Like WARDA, For Implementing A More Limited Set Of Agricultural 
Development Objectives To Which A Single Donor, :Like AID, Might Want 
To Confine Its Limited Funds 

Given the constraints and ambiguities, was AID making a 
strategic disposition of its funds in dealing with West Africa's 
rice problem by channeling them through WARDA? .Possibly, 
reinforcing WARDA was the best way of stimulating rice production in 
the region. But the project purpose (see Appendix B) was to improve 
the quality of life of small rice farmers, particularly those 
dependent on mangrove or floating rice. As of now, the project 
cannot be said to have achieved its purpose, although important 
steps have been made in its direction, especially in the mangrove 
areas . 

However, AID might not have gotten any closer to small rice 
farmers by funding research and extension activities in the 
countries where they are found. In fact, WARDA is beginning to show 
more flexibility in targeting its efforts on particular farming 
locales than are many of the national systems directly responsible 
for them. But WARDA can only go so far in this direction without 
bringing the national system along with it. Thus, AID cannot meet 
its project objectives through WARDA unless the latter can prepare 
the way at the national level. 



This is something that, in the context of this project, WARDA 
has not been able or has not chosen to do. The receptivity of the 
Sierra Leone system to Rokupr research can be traced to its own 
strengths rather than WARDA's influence on it. Likewise, the 
indifference of the Malian system to the research (if not the 
construction) protocol at Mopti was unalterable. 

Might AID have more strategically placed the weight of its own 
funds directly on these national systems? What would be lost by not 
passing through WARDA? These questions are answered throughout this 
evaluation. The key lesson, however, is that they are best asked 
and answered in the project identification and design documents 
rather than in subsequent evaluations. 
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I. INTRODUCTION 

The next appendix, Appendix B, reviews t h e  repor t s  r e su l t -  
ing from a s e r i e s  of evaluation missions t h a t  descended on 
WARDA i n  one year ,  1978. One of those evaluat ions (TAC/CGIAR) 
requested t h a t  donors coordinate these  missions. I t  was f e l t  
t h a t  having each donor i n s t i t u t i o n  undertake i t s  own review 
made it d i f f i c u l t  for  t h e  West Africa Rice Development Associa- 
t i o n  (WARDA) s t a f f  t o  g e t  any work done. Another repor t  (AID/  
WARDA) pointed out t h a t  i n  t h e  fu tu re ,  WARDA might be b e s t  
evaluated by measuring i t s  impact on r i c e  farming i n  the  region 
ra ther  than through another inspect ion of i t s  research s t a -  
t ions. 

Nevertheless, donors have continued t o  pursue t h e i r  re la-  
t ions  with WARDA separa te ly ,  and evaluators  have spent  more 
time looking a t  WARDA f a c i l i t i e s  than with r i c e  farmers. AID,  
a t  the  time it was increasing i t s  support t o  c e r t a i n  WARDA ac- 
t i v i t i e s ,  was becoming increasingly concerned about t h i s  lack 
of donor coordination. A condition of t h e  approval of t h e  
second phase AID/WARDA p ro jec t  (698-0429) was t h a t  a plan be 
developed fo r  r a t i ona l i z ing  (1) A I D  support t o  r i c e  development 
i n  West Africa and (2 )  AID'S re la t ionsh ip  t o  t h e  o ther  donors 
supporting WARDA. This plan was well  underway by t h e  time t h e  
terms of reference f o r  t h i s  impact evaluat ion were elaborated. 

For A I D  t o  have pursued, on i t s  own, y e t  another evalua- 
t i o n  of WARDA would have contradicted t h e  object ives  of t h i s  
r i c e  s t ra tegy planning exercise.  Therefore, t h e  emphasis i n  
t h i s  A I D  review i s  on impact; t h a t  i s  t o  say, t h e  impact on 
WARDA's milieu, how WARDA might have changed t h a t  mil ieu,  and 
h w  t h a t  milieu might have af fec ted  WARDA's pu r su i t  of i t s  and 
i t s  supporters '  objec t ives .  

11. MEASURES OF IMPACT 

One could l is t  the  intended impacts of a g r i c u l t u r a l  re- 
search and development investments i n  the  following order  of 
p r i o r i t y :  

1. Increased production 

2. Increased food consumption 

3. Increased farmer income 

4. Increased r u r a l  welfare 
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5. Accelerated i d e n t i f i c a t i o n  of s u i t a b l e  food production 
technologies 

6. A more e f f ec t i ve  extension dialogue leading t o  t h e  
adoption of s u i t a b l e  technologies 

7. A higher  and more widely d i f fused l eve l  of conscious- 
ness of t he  proper technological  and economic precon- 
d i t i o n s  f o r  t he  above 

8. A r e l i a b l e  information network permit t ing an optimal 
r a t e  of s c i e n t i f i c  interchange and adminis t ra t ive  
e f f i c iency  

Of course, we would have l iked  t o  measure WARDA's impact 
on p r i o r i t i e s  1 t o  4 above, but found t h a t  a concentrat ion on 
l e v e l s  5 t o  8 was more appropriate--not only t o  WARDA's 
achievements but a l s o  t o  WARDA's mandate. WARDA's impact was 
designed t o  be on nat ional  systems, which a r e  then supposed t o  
car ry  t h e  impact t o  t he  farmer. 

To t h e  extent  t h a t  they could be separated f o r  evaluat ive  
purposes, t he  team was primari ly concerned with those  compo- 
nents  of WARDA's program funded by AID: t r a i n i n g  and t he  two 
spec ia l  p ro jec t s  a t  Rokupr and Mopti. 

A.  The Trainee Sample 

Tracing t he  impacts of t h e  t r a in ing  investments proved t o  
be a useful  way of monitoring WARDA's inf luence a t  impact 
l eve l s  5 t o  8. A ques t ionnai re  was developed by t h e  team and 
t h e  Training Department a t  WARDA headquarters and was admin- 
i s t e r e d  t o  every former t r a i n e e  who could be t racked down i n  
t h e  10 countr ies  v i s i t ed .  Such was t h e  success and appropri-  
a teness  of t h e  t r a in ing  program t h a t  most of these  former 
t r a inee s  proved easy t o  f ind .  They were, f o r  t h e  most p a r t ,  
still working i n  t he  area  of r i c e ,  and general ly w e r e  responsi- 
ble fo r  r e l a t ed  a c t i v i t i e s  (see Appendix E). 

B. Innovation Tracking 

The spec ia l  p ro j ec t s  a r e  s u f f i c i e n t l y  focused on agronom- 
ics t h a t  we f e l t  we could t r a c e  t echn ica l  packages emanating 
from these  p ro jec t s  out  i n t o  t h e  farming milieu. Taking our 
lead from WARDA's own 5-year plan, w e  assumed t h a t  these  pack- 
ages could bes t  be i d e n t i f i e d  by t h e  improved and se lec ted  
va r ie ty  cons t i tu t ing  t h e i r  centerpiece.  What we found, how- 
ever,  was t h a t  a v a r i e t a l  innovation was ra re ly  t h e  key f e a t u r e  



of t h e  m o s t  successful  agronomic innovations of t h e  s p e c i a l  
p ro jec t s .  That Rokupr was s c i e n t i f i c a l l y  and adminis t ra t ive ly  
i n  a pos i t ion  t o  recognize t h i s  f a c t ,  agains t  t h e  conventional 
wisdom of WARDA's research department (with i t s  emphasis on t h e  
W-1  coordinated t r i a l s ) ,  enabled it t o  pursue t h e  i den t i f i c a -  
t i o n  of appropriate  agronomic packages t o  successful  conclu- 
s ions.  Inasmuch a s  it re ta ined WARDA's overall.  i n t e r e s t  i n  
v a r i e t a l  so lu t ions ,  Mopti missed some opportunj-ties t o  have t he  
same s o r t  of agronomic impact on i t s  milieu ( s ee  Appendix D). 

To the  ex ten t  t h a t  we used v a r i e t i e s  a s  l abe l s  t o  t r ack  
successful  innovations,  a s  suggested i n  t h e  WARDA research 
l i t e r a t u r e ,  w e  were l e s s  ab le  t o  i den t i fy  r e a l  WARDA impacts 
than a f t e r  our Rokupr v i s i t ,  when we began t o  focus more 
d i r e c t l y  on t h e  dissemination of agronomic p rac t i ces ,  inputs ,  
and equipment. A s  noted throughout t h i s  evaluat ion,  WARDA a l s o  
missed some oppor tuni t ies  t o  f a c i l i t a t e  innovations by catalog- 
ing and t e s t i n g  material  and techniques from elsewhere before  
beginning t o  experiment with t he  l oca l  farming system i n  ques- 
t ion .  

111. FARMER REACTIONS 

Given t h a t  WARDA1s mandate leaves it once removed from 
d i r e c t  contact  with t h e  farmers (na t iona l  systems a r e  respon- 
s i b l e  f o r  on-farm t r i a l s  a s  well  a s  extens ion) ,  w e  were sur- 
pr ised  t o  f ind  farmers a s  well informed about l o c a l  WARDA 
research a c t i v i t i e s  a s  they were. Local farmers appeared t o  be 
aware of new v a r i e t i e s  and p rac t i ces  t h a t  did w e l l  on WARDA 
p l o t s ,  whether o r  not t he  farmers had good (S i e r r a  Leone) o r  
tense  (Liber ia ,  Mali) r e l a t i ons  with extension workers i n  t h e  
area .  Thanks t o  t he  work of WARDA's development department 
representa t ives  i n  Mopti, farmers a r e  o f ten  better informed 
about WARDA research t he r e  than t h e  Operation Kiz extension 
workers i n  t h e i r  v i l l ages .  This evaluation team found t h a t  
working through WARDA personnel, it was e a s i e r  t o  have a frank 
and penetrat ing interview with groups of farmers than it of ten  
i s  when nat ional  personnel assigned t o  l oca l  p ro j ec t s  a r e  pre- 
s iding.  

I V .  RICE ECONOMICS 

Because t h e  WARDA r i c e  economics study of t h e  Stanford 
Food Research I n s t i t u t e  was funded through t h i s  p ro j ec t ,  w e  
took t h e  opportunity of evaluat ing it t o  update some of i t s  key 
macro- and micro-economic determinations (see Appendix C ) .  
This involved a r e l a t i v e l y  thorough compilation of farm-level 
and nat ional- level  r i c e  production and d i s t r i b u t i o n  da ta .  



These data were sought a t  t h e  p ro jec t  l eve l ,  a t  t h e  ministry 
l eve l ,  a t  WARDA, and a t  the  World Bank. 

V. ITINERARY 

I n  order t o  cover a s i gn i f i can t  number of WARDA countr ies  
and research s i t e s ,  we t r i e d  t o  have no  more than two of our 
members i n  the  same place a t  the  same time except, of course, 
a t  team meetings. The i t i n e r a r y  r e su l t i ng  from t h i s  approach 
i s  shown i n  Table A-1. 
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1968, THE USDA OVERVIEW 

In  1968, a s  p a r t  of t h e i r  Ju ly  2 8  agreement with the  Coun- 
c i l  of t h e  Entente Mutual Assistance and Guaranty Fund, A I D  
f i e lded  a  U.S. Department of Agricul ture ( U S D A )  fact-f inding 
team " to  gather  more comprehensive and up-to-date information 
than was previously ava i lab le  on the  nature of obs tac les  
i n h i b i t i f g  increased r i c e  production and market.ing i n  West 
Africa." The study noted t h a t  f o r  West African r i ce :  

1. 

2.  

3 .  

4. 

5. 

6. 

To t h i s  

7. 

There were "ample areas  well su i t ed  to .  . .substan- 
t i a l l y  improved. . .y ie lds ."  

Though "not c m p e t i t i v e  on t h e  world market" nor "with 
imported r i c e  i n  most of West Afr ica ,"  b e t t e r  produc- 
t i o n  and marketing techniques "might (jive West Africa 
a  cmpara t ive  advantage. . . for  i t s  own needs." 

Consumption, pa r t i cu l a r ly  i n  c i t i e s ,  i s  growing 
rapidly.  

A "modest e f f o r t .  . . t o  enable loca l  production t o  
compete i n  p r i ce  and product accep t ab i l i t y  with 
imported r i ce "  was j u s t i f i e d ,  based on s i zab l e  foreign 
exchange losses  and "evident opportunit ies  t o  apply 
proven technology. " ' 

Of these  development ac t ions ,  research,  technical  
advisory se rv ices ,  t r a in ing ,  and seed mul t ip l i ca t ion  
were p a r t i c u l a r l y  "amenable t o  regional approaches," 
and the re fore  

A "regional  r i c e  center  should be es tabl ished."  

list, t h e  USDA team adds t h a t :  

Obviously, the  fundamental stimulus f o r  increasing 
r i c e  production must be t h e  provision of an overa l l  
incentive t o  individual  farmers t h a t  w i l l  br ing fo r th  
the  production volumes required by each country. 

A s  t h i s  repor t  was being wri t ten ,  members of concerned 
West ~ f r i c a n  countr ies  met i n  Monrovia i n  September 1968 and 
agreed t o  e s t ab l i sh  such a  regional  associa t ion.  With Food and 
Agricul ture Organization (FAO) a ss i s tance ,  a  cons t i tu t ion  was 
d ra f ted  and an inter im advisory committee designated so t h a t  by 

'~ames Reese e t  a l . ,  Rice i n  West Africa,  USDA,/AID December 
1968. 



September 1970, a conference of plenipotentiaries, representing 
11 West African states, met in Dakar and established the West 
African Rice Development Association (WARDA). The mandate for 
this organization, as stated in the agreed-upon constitution, 
corresponded quite closely with the first six of the above- 
listed USDA recommendations. However, no specific mention was 
made of the seventh listed USDA understanding as to the impor- 
tance of small farmer incentives While technological objec- 
tives received specific mentionO2 reference to any specific 
methods for resolving rice marketing problems was limited to 
the "promotion of storage and processing. " 

By September 23, 1971, AID had signed a grant agreement 
with WARDA providing $500,000 for program support. Among the 
activities funded (training national staff, some equipment, 
furniture, and certain administrative expenses), the W-1 coor- 
dinated trials stood out. By July 1973, the Consultative Group 
on International Agricultural Research (CGIAR) had been advised 
by its Technical Advisory Committee (TAC) panel to assume re- 
sponsibility for these trials. Shortly thereafter, the number 
of bilateral donors providing targeted support to WARDA rose to 
seven. In May,  AID had added $125,000 for the provision of 
technicians and a Monrovia-based project manager. This last 
addition, along with the transfer of controller functions to 
Monrovia (June 1974), "considerably strengthened" project im- 
pl ementation. 

11. AID'S 1973 ADMINISTRATIVE REVIEW OF WARDA 

At the invitation of the WARDA Executive Secretary, a five- 
person AID evaluation team was fielded in September 1973. The 
stated purposes of this evaluation were almost totally opposite 
those of the present study. The intention then was to learn 
about WARDA's: 

1. Proposed program 

2. Institutional capability to use external (specifically 
AID) assistance 

3. Funding for complementary support activities 

2"~ncouragement of production and use of varieties suited to 
conditions of the countries in West Africa and to existing and 
prospective demand: exploration, introduction and extension of 
rational production methods adapted to the conditions prevail- 
ing. . ., promotion and implementation of measures for effec- 
tive phyto-sanitary controls." 
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4. ~ u d g e t i n g  and account ing adequacy ( " s p e c i f i c a l l y  t o  
m e e t  A I D  funding and accounting requi rements" ) ,  and 

5. F inanc ia l  p o l i c i e s  adv i s ing  on changes t h a t  might 
" s imp l i fy  grant-funding" i n  o r d e r  t o  

6. "Provide an eva lua t ion  and a base  £ran which AID may 
draw d e c i s i o n s  on methods of  a s s i s t a n c e  i n  t h e  
f u t u r e .  " 

T h ' s  eva lua t ion  r epo r t ed  p o s i t i v e l y  on almost  a l l  
counts.3 A p r o j e c t  des ign  team was f i e l d e d  a yea r  l a t e r .  

Before i n t roduc ing  t h e  December 1974 P r o j e c t  Paper t h a t  
thereby  su r f aced ,  we would l i k e  t o  pause and f l a g  some of t h e  
p e r t i n e n t  obse rva t ions  made i n  t h i s  1973 A I D  eva lua t ion .  These 
observa t ions  w i l l  b e  d iv ided  i n t o  two groups: 

1. Those t h a t  were incorpora ted  i n t o  t h e  l o g i c a l  frame- 
works o f  t h e  P r o j e c t  Paper and i t s  amendment: 

a .  "With P r o j e c t  W-1 (co-ordinated t r i a l s ) ,  t h e  mem- 
ber s t a t e s  can c a r r y  on a complete scope o f  adap- 
t i v e  research  i n  r i c e  a t  a very low cos t . "  

b. " P r o j e c t s  W2, 3 ,  and 4 ,  ( s p e c i a l  r e s e a r c h )  propose 
t o  f i l l  t h e  gaps i n  r i c e  r e sea rch  i n  West A f r i c a  
u t i l i z i n g  e x i s t i n g  member s t a t e  l and  and bu i ld -  
i ngs ,  a s  w e l l  a s  t o  p rov ide  s p e c i a l i z e d  consu l ta -  
t i o n  t o  t h e  co-operating s t a t i o n s  i n  t h e  W - 1  
network. " 

c. "The i d e n t i f i c a t i o n  of purpose,  e f f o r t  and ou tpu t  
is  e s s e n t i a l  t o  donor agenc ies ,  because t h e y  must 
account  t o  t h e i r  sources  f o r  t h e  g r a n t  funds.  . . . 
T o  c a l l  on a second donor f o r  supplementary assis- 
t a n c e  dep r ives  t h e  primary donor of a l t e r n a t i v e  
responses ."  

2. Those t h a t  were n o t  incorpora ted  i n t o  t h e  P r o j e c t  
Paper. 

a. "WARDA. . . is unique because of  i t s  dependency 
upon a v a r i e t y  of  donors ,  i t s  focus on a s p e c i f i c  
canmodity system, t h e  s c a l e  of  i t s  i n t e r n a t i o n a l  

3 ~ l o y d  E. Clyburn e t  a l . ,  October 1973, "A Review of  t h e  
Organizat ion,  Adminis t ra t ive  and F i n a n c i a l  Management and 
Programs of t h e  W e s t  A f r i ca  Rice Development Assoc ia t ion ,"  
Monrovia, L i b e r i a .  



re la t ionsh ips  and i n t e r c u l t u r a l  cons t ra in t s .  
These add t o  needs fo r  f l e x i b i l i t y  and spec i a l  
control  devices i n  i t s  management." 

b. "WARDA i s  well organized and managed. . . . 
Network planning, communications, personnel, 
budget, accounts and procurement a r e  examples of 
processes being systemized and improved. WARDA 
should continue t h i s  approach while guarding 
agains t  over-extending i t s  program commitments and 
l o g i s t i c a l  requirements." 

c. "Soil  and water management was a problem a t  one 
co-operating s t a t i o n  a s  well  a s  elsewhere i n  West 
Africa.  " 

These evaluat ion f indings a r e  somewhat contradictory.  I f  
WARDA's research plan ( l a ,  l b )  and organizat ional  set-up (2a, 
2b) a s  recanmended i n  l c ,  were cons i s ten t  i n t e rna l l y ,  then why 
m u s t  donor-funded s u b a c t i v i t i e s  a l s o  be cons i s ten t  i n t e rna l l y?  
O r  &y must separa te  donors fund designated subac t iv i t i e s  f o r  
t h e i r  own audi t ing  convenience ( l c ) ,  i f  the  program and evalua- 
t i o n  log ic  of t h e  t o t a l  operat ion ( l a ,  l b ,  2a. 2b) i s  used t o  
j u s t i f y  the support? 

111. 1974, THE PROJECT PAPER 

This contradic t ion i s  sustained,  perhaps inev i tab ly ,  i n  
the  p ro jec t  design for  t h i s  p ro j ec t  (8698-11-190-382). The 
Projec t  Paper ( 3 )  s t a t e s :  

"The evaluation mission made a broad assessment of 
WARDA's i n s t i t u t i o n a l  capab i l i t y  and program, within 
t h e  context of A I D  a s s i s t ance ,  and i t s  conclusions 
were very favorable overa l l .  However, t h e  team' s 
conclusions reinforced A I D ' S  i n t e r e s t  i n  providing 
s p e c i f i c  support t o  a p ro jec t  o r  a c t i v i t y  r a the r  than 
general  budgetary support.  The reasons were: 1) 
WARDA had es tabl ished i t s  bas ic  i n s t i t u t i o n a l  capac- 
i t y  and needed t o  move quickly i n t o  the  more complex 
research and development a c t i v i t i e s  needed t o  address 
West African r i c e  problems. 2 )  A I D  preferred  t o  
support s p e c i f i c  a c t i v i t i e s  most d i r e c t l y  r e l a t ed  t o  
i t s  own small farmer or iented  food production and 
income d i s t r i b u t i o n  p r i o r i t i e s . "  

Thus, t h e  l og i ca l  framework f o r  t h i s  p ro jec t  uses WARDA's goal  
and WARDA's purposes t o  j u s t i f y  an input-output sequence t a i -  
lored  t o  more recognizable A I D  v e r i f i c a t i o n  procedures. I t  i s  



our finding here t h a t  t h i s  procedure, r a the r  than giving t h e  
p ro j ec t  the  bene f i t  of t h e  organizat ional  ra t iona les  of both 
t h e  WARDA and t h e  A I D  i n s t i t u t i o n a l  frameworks, l e f t  t h e  AID- 
funded a c t i v i t i e s  too  f r e e  of adequate scrut iny from e i t h e r  
s ide .  This is ,  perhaps, l e s s  t r ue  of t h e  t r a in ing  a c t i v i t i e s  
than of t h e  other  AID-supported components, s ince  they were 
more geographically cen t r a l  and had more pa r t i c ipa t i on  from t h e  
dispersed corners of WARDA's network. Yet, when A I D  influenced 
t h e  decision on t h e  placement of the  t r a in ing  center  a t  Fendell 
near Monrovia, i n  the  rubber b e l t  f a r  from the  Liberian r i c e  
b e l t ,  it soon became c l ea r  t h a t  WARDA on i t s  own might e a s i l y  
have recognized the  advantages of having it a t  Suakoko, which 
i s  i n  t h e  Liberian r i c e  b e l t .  

The A I D  p ro j ec t  design goes on t o  echo WARDA's goal of 
increasing the  qua l i t y  and quant i ty  of r i c e  production i n  West 
Africa i n  order  t o  approach regional se l f -suff ic iency.  Against 
t h i s  goal,  A I D  l i s t e d  f i ve  assumptions, with only t h e  f i r s t  
t h r e e  e x p l i c i t l y  claimed by WARDA: (1) t h a t  WARDA would remain 
viable ,  ( 2 )  t h a t  modern technology acceptable t o  farmers i n  
member s t a t e s  could be developed, and ( 3 )  t h a t  the  weather 
would not be abnormally severe.  A I D  goes on t o  claim t h a t  (4 )  
West Africa has a comparative advantage i n  r i c e ,  and t h a t  ( 5 )  
member countr ies  y i l l  pursue.price po l i c i e s  t h a t  o f f e r  incen- 
t i v e s  t o  farmers. 

However des i rab le  these  assumptions might have been, WARDA 
i t s e l f  had not seen t h e  need t o  make these  claims nor t o  
j u s t i f y  i t s  programming decisions i n  terms of them. Yet A I D  
was using these  assumptions t o  j u s t i f y  programming decisions 
intended t o  doveta i l  with WARDA's. Were t h e  r e su l t an t  invest-  
ments t o  be evaluated according t o  c r i t e r i a  t h a t  were not and 
could not  be acknowledged by t h e  body responsible fo r  p ro jec t  
implementation? Perhaps a more s ign i f i can t  question i s ,  Would 
A I D  have made these wide claims i f  it were inse r t ing  i t s  proj- 
e c t  framework i n t o  an i n s t i t u t i o n a l  framework with t h e  same 
dimensions and scope? In  t h a t  case, t h e  claims might have had 
t o  f i t  the  i n s t i t u t i o n  more c lose ly .  

One of t h e  s t a t ed  p ro jec t  purposes, t h e  dissemination of 
high-yielding v a r i e t i e s  and r e l a t ed  cu l tu r a l  p rac t i ces  t o  West 
African farmers, a l so  goes beyond WARDA's own claim. Such 
dissemination e f f o r t s  depend on WARDA's impact on t h e  nat ional  
ag r i cu l tu r a l  development systems, not on WARDA i t s e l f .  A I D ,  on 

4 ~ h i s  wishful thinking on pr ice  policy p e r s i s t s  i n  t h e  log ica l  
framework of the  WARDA I1 Project  Paper (19811, although WARDA 
still has t o  make such claims for  i t s  member countr ies .  The 
previous assumption (No. 4 ) .  debunked by t h e  Stanford FRI/WARDA 
study, has been dropped. 



the  o ther  hand, i s  obliged t o  make t h e  assumption, by no means 
j u s t i f i ed ,  t h a t  most of these  nat ional  systems a r e  e f f ec t i ve ,  
whereas WARDA has only been claiming t h a t  it sought t o  make 
them more e f f ec t i ve .  

A I D  and WARDA share the  o ther  p ro jec t  purpose l i s t e d  i n  
t h e  log ica l  framework: t h e  development of high-yielding vari- 
e t i e s  of speci f ied  r i c e  types of regional  p r i o r i t y .  Therefore, 
they share the  assumption t h a t  t h e  W - 1  coordinated t r i a l s  w i l l  
lead t o  t h e  i den t i f i c a t i on  of these  v a r i e t i e s .  Robert 
Chandler, i n  h i s  1975 evaluat ion,  expressed some reservat ions  
about how the  coordinated t r i a l s  were being handled. By t h e  
1978 TAC 5-year review for  t h e  CGIAR,  t h e  In te rna t iona l  I n s t i -  
t u t e  of Tropical Agricul ture ( I I T A )  c r i t i c i s m  of the  t r i a l s '  
ecological  appropriateness was becoming more general ly ac- 
cepted. While consumer preferences may be somewhat uniform 
across West Africa,  va r i e t a l  performance continued t o  vary 
widely between microecological s e t t i n g s  i n  t h a t  region. Rarely 
was the  same var ie ty  out-performing t h e  o the r s  i n  more than one 
of these  t e s t  s e t t i ngs .  

Nevertheless, f au l t y  claims fo r  t h e  coordinated t r i a l s  
need not have canpromised t h e  research a c t i v i t i e s  t h a t  A I D  d id  
f inance ( t h e  Rokupr and, l a t e r ,  t h e  Mopti research s t a t i o n s ) ,  
s ince  these  were more geographically and ecological ly  s p e c i f i c  
Yet a s  these  investments were j u s t i f i e d  i n  t h e  same terms a s  
WARDA used t o  j u s t i f y  much of i t s  overa l l  research program 
(which featured the  W - 1  coordinated t r i a l s ) ,  the  research s ta -  
t i ons  were slow t o  define what turned out t o  be more tppro- 
p r i a t e :  a microecologically focused research agenda. 

The input assumption of t h e  1974 Projec t  Paper, namely 
t h a t  " technical  experts  a r e  ava i lab le  and can be rec ru i ted  on 
schedule a t  the  funding l eve l s  indicated t o  serve a t  t h e  
se lec ted  research s i t e s , "  i s  already legendary and has been 
s u f f i c i e n t l y  debated by t h e  TAC and AID/WARDA evaluations of 
1978. Perhaps WARDA l e t  A I D  s t i p u l a t e  t h a t  the  d i r e c t o r  of t h e  
Mopti s t a t i o n  be a U . S .  agronomist s ince  it recognized t h a t  
West African professionals  i n  i t s  own professional  system might 
not see secondment t o  the  Mopti a s  t h e  bes t  route t o  advance- 
ment. Ei ther  way, the  Mopti s t a t i o n  s t i l l  does not  have a 
permanent d i rec to r .  Had A I D  not i n s i s t e d  on an American 
s c i e n t i s t ,  WARDA might have been obliged t o  reorganize i t s  
professional  advancement p rac t i ces  o r  use i t s  headquarters 
professionals  more ac t ive ly  f o r  t h i s  out lying research e f f o r t .  

5The WARDA I1 Project  Paper (698-0429) maintains t h e  consumer- 
oriented language of these  two pro jec t  purposes, but wisely 
reduces t h e  impact assumptions t o  t h e  mangrove (Rokupr) and 
f l oa t i ng  r i c e  (Mopti) microenvironments. 



Perhaps, seen f r an  ins ide  WARDA a s  a separa te  AID-project ac- 
t i v i t y  with A I D  condit ions r id ing  on it, it did not g e t  t h i s  
s o r t  of a t t e n t i o n  f ran  headquarters.  

I V .  THE 1978 MOPTI AMENDMENT 

The o r ig ina l  Projec t  Paper of December 1974 requested only 
$1.45 mil l ion t o  ca r ry  t h e  t r a in ing  and Rokupr a c t i v i t i e s  
through FY 79 and t o  do f e a s i b i l i t y  s t ud i e s  of t h e  proposed 
Richard Toll  i r r i g a t e d  r i c e  and/or the  Mopti deepwater/floating 
r i c e  research e f fo r t s .  By the  t i m e  t h a t  these  s tud i e s  recom- 
mended $2.461 mil l ion i n  support and extension of t h e  p ro jec t  
ass i s tance  canplet ion date  through FY 80 f o r  t h e  Mopti deepwater/ 
f loa t ing  r i c e  research,  t h e  o r i g i n a l  Projec t  Paper a l s o  had t o  
be  modified t o  add an extension t r a in ing  advisor f o r  3 years ,  
t o  cover increased t r a in ing  cen te r  construct ion cos t s ,  t o  
extend Rokupr operating cos ts ,  and to  fund t h e  Stanford rice 
economics study. Together, t h i s  brought t h e  t o t a l  p ro jec t  cos t  
up t o  $5,166,000. Added to  the  preproject  A I D  support t o  
WARDA. t h i s  brought t h e  obligated t o t a l  t o  $6,737,000. A l l  but  
$358,000 of t h i s  was disbursed. 

In l i g h t  of what has already been sa id  about A I D  s e t t i n g  
i t s  own p r i o r i t i e s ,  it may seem curious t h a t  A I D  accepted 
WARDA's suggestion t o  support the  deepwater/floating r i c e  
research when, a t  the  same time, it was placing more African 
Bureau pro jec t  funds i n t o  i r r i g a t e d  r i c e  development. The most 
immediate bene f i c i a r i e s  of the  f loa t ing  r i c e  research would be 
t h e  farmers organized by the  World Bank-funded Operation Riz 
Mopti projec t .  A t  t h e  same time, t h e  most immediate benef ic i -  
ar ies of t h e  Richard Toll-based i r r i g a t e d  rice research would 
be the  AID-funded perimeters being gonstructed, planned, and 
programmed along the  Senegal River. 

The Projec t  Paper amendment, leading t o  t h e  author iza t ion 
o f  funds ($2,461,000) f o r  the  Mopti a c t i v i t y ,  j u s t i f i e d  A I D  

l eve l  of A I D ' S  support t o  mangrove r i c e  farming i n  t h e  
Casamance seemed t o  be i n  b e t t e r  synchronization with t h e i r  
targeted support t o  the  Rokupr mangrove r i c e  research. How- 
ever,  Rokupr f indings,  which have met with success i n  Gambia 
and have implicated almost every r i c e  farm i n  Guinea-Bissau 
(thanks t o  WARDA), have ye t  t o  receive extensive t e s t i n g  i n  t h e  
Casamance. We have been to ld  both t h a t  t h e  s o i l  is too ac id i c  
and too s a l i n e  fo r  the  Rokupr v a r i e t i e s  t h a t  work i n  Guinea- 
Bissau t o  the  south and Gambia t o  the  north. But, we were not  
ab le  t o  ascer ta in  t o  what extent  these  v a r i e t i e s  had ac tua l ly  
been tes ted  i n  the  Casamance. 



emphasis on deepwater/floating r i c e  research i n  the  same terms 
a s  t h e  mangrove r i c e  research was given p r i o r i t y :  l i k e  man- 
grove, it i s  a "rice-type of regional  p r i o r i t y  which has pre- 
viously received only d i f fused and sporadic research a t t en-  
t ion . "  We a r e  not t o l d  why. 

The technical  ana lys i s  i n  t h a t  amendment concludes t h a t  
deepwater/floating r i c e  has production po t en t i a l  t h a t  w i l l  
respond t o  input-outputs t h a t  have good prospects  f o r  dissemi- 
nation: "There i s  no reason t o  be l i eve  t h a t  s i gn i f i can t  
increases  i n  floating/deepwater y ie lds  cannot be made i f  s u f f i -  
c i e n t  emphasis with s c i e n t i s t s  and resources i s  given." 

We a r e  not t o ld  why organizat ions l i k e  the  In te rna t iona l  
Rice Research I n s t i t u t e  ( I R R I )  and I I T A  have delayed giving it 
such an emphasis, o r  why IRAT had withdrawn i t s  emphasis i n  
Mopti i t s e l f .  The f a c t  t h a t  t h e  re tu rns  t o  research i n  a r i d  
land deepwater/floating r i c e  a re ,  perhaps, l e s s  than those t o  
research on r i c e  under s t a b l e r  water condit ions may not be un- 
r e l a t ed  t o  t h e  f a c t  t h a t  deepwater/floating r i c e  i s  a small 
farmer crop p a r  excellence. The pro jec t  ana lys i s  recognizes no 
poss ib le  contradic t ions  between s ing l e  crop, yield-oriented 
research and t h e  development cons t r a in t s  on t h i s  small-farming 
cropping system. The pro jec t  ana lys i s  s t a t e s :  "Research work 
has been ca r r ied  out i n  severa l  countr ies  on deepwater/floating 
r i c e  but  i n  every case it has received secondary emphasis and 
resources.  A s  a r e s u l t  only modest gains have resu l ted"  (p .  29).  

Could some of the  causa l i ty  here  have a l s o  moved i n  t h e  
opposite d i rec t ion?  Had "modest gains" not a l s o  led  t o  a 
"secondary emphasis"? I t  would have been in t e r e s t i ng  t o  know 
what IRAT's determination had been. 

The "projec t  i ssues"  ra ised  i n  t h i s  amendment were pre- 
sc ient :  

"1. S c i e n t i f i c  leadership and s t a f f i n g  a t  the  Mopti North 
S ta t ion ;  

2. Means f o r  t r ans l a t i ng  research i n t o  production bene- 
f i t s . "  

Again we f ind l i t t l e  echo of WARDA's s t a t e d  organizat ional  
object ives  i n  assumptions underlying t h e  p ro jec t  analys is :  

- - "'Outreach'  a c t i v i t i e s  undertaken a t  Mopti represent  
only the  i n i t i a l  s t e p  required t o  disseminate improved 
r i c e  v a r i e t i e s  and p rac t i ce s  t o  farmers" (p.  1 6 ) ;  

-- " A l l  s c i e n t i f i c  d i s c ip l i ne s  w i l l  be in tegra ted  a t  
Mopti i n t o  a research team approach." (p.  23)  



For whatever reason, WARDA itself has never taken this 
position. Mopti findings, whether in research, development, or 
extension, were to be processed through the heads of each de- 
partment in Monrovia before follow-up activities could be 
specified. 

V. MEANS OF VERIFICATION 

A cumbersome administrative process is the result. If AID 
did not want it to happen this way, as their stated objectives 
in the Project Paper would seem to imply, then more specific 
end-of-project accomplishments should have been specified as a 
means of verification. At the time of the original Project 
Paper review, AID/PPC requested that a more specific evaluation 
plan be agreed upon prior to the first disbursement. However, 
it proved difficult to proceed from the project's means of 
verification to such a plan. The objectively verifiable 
indicators were set in the following form: "Varieties and 
practices developed at Mopti and Rokupr are being field tested 
and demonstrated by cooperating national agenciee" (p. 16). 

This sort of indicator sets the burden of WARDA's impact 
as much on the thrust of their administrative relations with 
the national research and extension systems as it does with the 
quality of their research results, for nowhere has the latter, 
o n  its own, led to a diffusion of optional technologies. Under 
the circumstances, WARDA had no choice but to give equal atten- 
tion to both sides of this process. Where and why this was 
done in a mutually reinforcing fashion, and where and why it 
was done in a mutually debilitating fashion, is explored 
throughout the report. 

The project design, perhaps more than WARDA's own opera- 
tional structure, was somewhat naive about the scientific 
responsibility of national systems. Charged with influencing 
these national systems, WARDA's own scientific standards had to 
take a back seat from time to time. Under these circumstances, 
the recruitment of scientists who saw their future beyond the 
limits of these national systems inevitably was going to be 
problematic. 

VI. PREVIOUS EVALUATIONS 

The West African Rice Development Association (WARDA) was 
evaluated three times in 1978: by an AID-led team in April, by 
the United Nations (UNDP/FAO) in July, and by the Consultative 
Group on International Agricultural ~esearch/~echnical Advisory 
Council (CGIAR/TAC) in December. None of these evaluations was 



primari ly focused, a s  i s  t h i s  one, on t h e  AID-supported p ro jec t  
a s  a  separa te  s t ruc tu re .  None of them made an attempt t o  mea- 
su re  r e s u l t s  according t o  c r i t e r i a  resembling the  ob jec t ive ly  
v e r i f i a b l e  ind ica to rs  l i s t e d  i n  A I D ' S  Projec t  Paper. Yet each 
of them was seen a s  perceptive,  responsive, and he lpfu l  t o  
WARDA. They each looked a t  the  AID-supported elements of 
WARDA's program, but i n  terms of i t s  re la t ionsh ip  t o  t h a t  
program, not i n  terms of i t s  in t e rna l  consistency a s  an A I D  
p ro jec t  . 

The main sec t ion  of t h i s  repor t  reviewed the  manner i n  
which A I D  j u s t i f i e d  the  form and content of i t s  support t o  
WARDA: t h i s  appendix suppl ies  fu r ther  d e t a i l s  on t h e  r e s u l t s  of 
t h a t  support and uses these  o ther  evaluations fo r  an indepen- 
den t  perspective on t h a t  support. Having looked a t  how A I D  
ra t iona l ized  a  p ro j ec t  out of these  d i spara te  elements, we w i l l  
ncw review how these  elements looked, through t h e  implementa- 
t i o n  period, t o  evaluators  nore concerned with the  i n t e r n a l  
consistency of t h e  t o t a l  WARDA program. 

Final ly ,  one of t h e  m o s t  important t a sks  l e f t  t o  subse- 
quent evaluat ions i s  the  explanation of why c e r t a i n  e a r l i e r  
evaluation recommendations were followed and o thers  were not.  
Therefore, a review of these  e a r l i e r  f indings must accompany 
our own analys is .  

V I I .  DR. CHANDLER'S CONCERNS, 1975 

Several recanmendations t h a t  continue t o  reappear i n  WARDA 
evaluat ions were f i r s t  r a i sed  ( t o  our knowledge) by Robert F. 
Chandler Jr. ,  former d i r e c t o r  of t h e  In te rna t iona l  Rice 
Research I n s t i t u t e  ( I R R I ) ,  i n  a  shor t  "Inter im Report on Rice 
Research and Development ~ c t i v i t i e s  i n  West Africa,  with par- 
t i c u l a r  reference t o  WARDA's program," wr i t t en  i n  1975 for  t h e  
Canadian IDRC.  

F i r s t  he laments, a s  we have, the  administrat ive cent ra l -  
i z a t i on  of WARDA. p a r t i c u l a r l y  a s  it keeps s c i e n t i s t s  f ran  t h e  
f i e l d :  

The research program ce r t a in ly  i s  i n  b e t t e r  shape 
than it was two years ago. To my mind, it neverthe- 
less su f f e r s  from the  f a c t  t h a t  the  work i s  admin- 
i s t e r ed  e n t i r e l y  from Monrovia, where the  research 
coordinator,  the  agronomists, and others  involved i n  
the  program res ide .  They a r e  unable t o  v i s i t  t h e  
coordinated t r i a l s  and other  spec ia l  research proj- 
e c t s  o f ten  enough t o  control  t h e  q u a l i t y  of t h e  
work. The research coordinator seems t o  be hampered 
by excessive administrat ive and o f f i c e  work and i s  



unable t o  v i s i t  t h e  cooperating nat ional  experiment 
s t a t i o n s  even once a year. . . .  I have not  ye t  seen a 
good research program administered from a c e n t r a l  
urban o f f i c e  unless  capable s c i e n t i s t s  were s ta t ioned 
a t  t h e  locat ions  where t h e  f i e l d  and laboratory work 
was taking place. (p.  6 )  

I t  was 5 years  before WARDA es tabl ished t h e  subregional 
coordinators recommended by D r .  Chandler i n  t h i s  repor t .  The 
research s t a f f  remaining i n  Monrovia i s  s t i l l  said t o  be too 
i so la ted  f ran  t h e  r i c e  t r i a l s .  A t  t h e  time of D r .  Chandler's 
observations i n  1975, t h e  A I D  p ro jec t  sought t o  avoid t h i s  
d i f f i c u l t y  by concentrating on t h e  spec ia l  p ro jec t s  and the  
t ra in ing  a c t i v i t i e s :  a l l  were removed, i f  ever so s l i g h t l y  i n  
t h e  case of t h e  t r a in ing  center ,  from Monrovia headquarters.  

D r .  Chandler found ~ ~ ~ ~ ~ / ~ i b e r i a ,  then preparing t o  fund 
t h e  Mopti deepwater/floating r i c e  research s t a t i o n ,  equally 
concerned about t h e  d i f f i c u l t i e s  of d i rec t ing  t h i s  research 
from Monrovia. Unfortunately, i n  t h e i r  discussions,  insuf f i -  
c i e n t  d i s t i nc t i on  seems t o  have been made between administra- 
t i v e  and s c i e n t i f i c  d i rec t ion.  Instead of attempting, unsuc- 
cess fu l ly ,  t o  persuade a senior  s c i e n t i s t  t o  res ide  i n  Mopti, 
A I D  might have used i t s  own country mission s t ruc tu re  t o  f a c i l -  
i t a t e  an administrat ive decentra l iza t ion of WARDA functions. 
With administrat ive t asks  moved out of the  Monrovia head- 
quar ters ,  t h e  s c i e n t i s t s  t he re  might have been b e t t e r  able  t o  
ge t  away and v i s i t  the  r i c e  t r i a l s .  

A second concern of D r .  Chandler's, t h e  trial-to-farmer 
l i nk ,  has received e x p l i c i t  a t t en t i on  i n  t h e  follow-on pro jec t  
(WARDA 11) t o  the  one under evaluation here.  

The l a r g e s t  gap I noted i n  West African agr icu l tu re  
was t h a t  ex i s t ing  between the  r e s u l t s  obtained a t  re- 
search s t a t i o n s  and t h e  p rac t i ces  being followed by 
farmers. When I suggested t h a t  WARDA t r y  t o  bridge 
t h i s  gap by conducting applied research t r i a l s  on 
farmer ' s  f i e l d s ,  I was t o l d  t h a t  t h a t  was the  respon- 
s i b i l i t y  of the  nat ional  governments concerned. 
Theoret ical ly,  t h a t  i s  t r u e  f o r  every a c t i v i t y  of 
in te rna t iona l  organizations with programs i n  any 
country i n  the  world. P rac t i ca l ly ,  however, the re  is 
a b e t t e r  way. (p. 10)  

For purposes of evaluat ing the  f i r s t  phase of A I D ' S  sup- 
port  t o  WARDA, t h e  r a t e  of f i e l d - t r i a l  use turned out t o  be a 
good indicat ion of t h e  degree t o  which adaptable agronomic 
packages were being worked on. Since it may be too e a r l y  t o  
expect many WARDA-developed packages t o  be adopted, i n  s p i t e  of 
t h e  claims of t h e  Projec t  Paper 's  log ica l  framework, t h e  r a t e  
a t  which they a r e  being t r i e d  out  i n  farmer's f i e l d s  could be 



t aken  as an i n d i c a t i o n  of t h e i r  p o t e n t i a l  f o r  such adopt ion.  
I t  w a s  our  f i n d i n g  t h a t  most n a t i o n a l  systems w i l l  pursue f i e l d  
trials i f  t h e  m a t e r i a l  frcm t h e  WARDA s t a t i o n  shows any q i g n s  
o f  proving i t s e l f .  

Never the less ,  it i s  a l s o  t r u e  t h a t  t h e  d i v i s i o n  o f  l a b o r  
between WARDA and t h e  n a t i o n a l  systems l i e s  a t  t h e  c rux  o f  t h e  
o v e r a l l  e f f o r t .  A s  o f t e n  a s  t h e  q u a l i t y  of WARDA's work i s  
cons t r a ined  by it, a s  i n  the case of f i e l d  t r i a l s  c i t e d  by D r .  
Chandler,  WARDA's de fe rence  t o  t h e s e  n a t i o n a l  systems h a s  a l s o  
f a c i l i t a t e d  t h e  d i s semina t ion  o f  h igh  q u a l i t y  r e s e a r c h  f ind -  
i n g s .  Because it i s  a West Afr ican  o r g a n i z a t i o n ,  WARDA may 
have an  important  comparative advantage h e r e  vis-a-vis  o t h e r  
i n t e r n a t i o n a l  c e n t e r s .  

V I I I .  THE AID/WARDA EVALUATION OF 1978' 

The recanmendations of t h i s  e v a l u a t i o n  and t h e  follow-up 
are presen ted  i n  t a b u l a r  form i n  Table  H-1 ,  which fo1lo .w~.  The 
recommendations r e v e a l  w h i c h  implementation problems A I D  w a s  
s e n s i t i v e  t o  and, by omission,  t h o s e  t h a t  t h e y  ignored.  The 
r e s u l t s  of  t h o s e  recommendations, as sought i n  t h i s  e v a l u a t i o n  
(middle column), r e v e a l  t h e  e x t e n t  t o  which WARDA and t h e  A I D  
p r o j e c t  were a b l e  t o  respond. An exp lana t ion  f o r  t h e  n a t u r e  o f  
t h a t  response f i - l l s  t h e  a p p r o p r i a t e  box i n  t h e  r i g h t  column. 

The more g e n e r a l  recommendations made i n  t h i s  e v a l u a t i o n  
r e p o r t  could on ly  be adopted,  i f  a t  a l l ,  i n  t h e  des ign  of t h e  
second phase  AID/WARDA p r o j e c t ,  now i n  i t s  f i r s t  yea r  o f  imple- 
mentat ion and no t  under review h e r e .  

S ince  WARDA i s  n e i t h e r  a f i nanc ing  i n s t i t u t i o n  nor  an  
execut ing  agency of r i c e  p r o j e c t s ,  it i s  imposs ib le  
t o  make a d i r e c t  o r  p r e c i s e  e v a l u a t i o n  o f  i t s  impact 
o n  r i c e  development.. . .  The miss ion was informed by 
t h e  Execut ive  S e c r e t a r y  t h a t  a t  t h e  sugges t ion  of a 

' ~ o b e r t  Adams, Dunstan Spencer,  Van Henderson, and J e r r y  S t .  
Andre, Apr i l  1978, "An Evalua t ion  of t h e  West Af r i can  Rice 
Development Assoc ia t ion .  " 

% u r t  Jansson,  W. D. McCourtie, and Hadj Oumar Toure, 1978, 
"Report of  t h e  J o i n t  UNDp/FAO/WARDA miss ion on p r o j e c t  RAF 75/ 
027: Ass i s t ance  t o  t h e  West A f r i c a  Rice Development Assoc ia t ion ."  



Table 8-1. Swamaiy of 1978 AID Evaluation Effort 

Explanations for the Nature 
of the Change (if any) or of 

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 the Lack of Change (if none) 
~--- 

I. Training Center 

A. "Training in extension and com- 
munication skills be improved and 
emphasized in the six month Rice 
Specialist course and its attendant 
two week presentation to local 
agricultural extension agents.* 

B. "Aaequate athletic equipment, 
and radios be made available to the 
Center for use by the trainees.* 

C .  "Transportation to and from 
Monrovia City be arranged on a regu- 
lar basis for trainees, particularly 
those attending the six month Rice 
Specialist course." 

0. "R6asan-a tran=latioo of course 
materials be caapleted prior to 
commencement of course work, 
insofar as this is possible." 

E. "Another translator be hired to 
prepare written translations while 
the present language staff concen- 
trates on improving their shultan- 
eous translation." 

 his has been done as stated: as a 
skills-development exercise. No 
joint problem-solving efforts 
among researcher, extension agent, 
and farmer have been programmed. 

Not a priority it* for scarce 
funds. Certain trainees would use 
the allowance to acquire radios to 
take home even if they were more 
available at the Center. 

When the buses were working, this 
was done. 

An exisa tcarsiator was hired and 
this has been attempted; however, 
French-speaking students still 
find themselves at a disadvantage. 

As simultaneous translators learn 
the technical terminology, improve- 
ments have been noted. 

Insofar as this constitutes a curri- 
culum adjustment, the change could 
be effected by the training depart- 
ment alone. A problem-solving dia- 
logue, which would require coordi- 
nation between WARDA departments 
and some national systems, has not 
been sought as a training device. 

Trainees interviewed did not cite 
Fendell's entertainment disadvan- 
tages as one of its major drawbacks. w 

I 
C 
W 

Trainees interviewed did not rate 
Fendell's proximity to Monrovia as 
justifiable compensation for its 
being so distant from the bulk of 
Liberia's rice farmers. 

Needed changes internal to the train- 
ing department; once identified, can 
be made rapidly and effectively, funds 
permitting. 

Relatively attractive salaries have 
impeded translator staff turnover. 



Table 8-1. Summary of 1978 AID Evaluation Effort (cont.) 

Explanations for the Nature 
of the Change (if any) or of 

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 the Lack of Change (if none) 

F. "Followup studies of Center grad- 
uates become a regular part of Center 
programming. " 

G. "That the Center publish a reg- 
ular newsletter for distribution to 
former trainees.* 

H. "The Center's kitchen and dining 
facilities be expanded and improved 
as soon as possible." 

I. 'The Center's library be expanded 
to include a wider selection of 
relevant material." 

We were told that our evaluation's 
questionnaire survey was the first 
effort of this kind. 

Planned, but not published yet. 

Has been attempted within the 
funding limitations, the latter 
having been alleviated under the 
WARDA 11 project. 

Plans for addressing this gap 
have not been produced as rapidly 
as were those for the expanded 
kitchen. 

It is difficult for the Training 
Department to ask Research Depart- 
ment personnel to check in with 
former trainees during their travels. 
WARDA's administrative reward system 
would have to be changed before this 
sort of interdepartmental cooperation 
could be expected. 

Eagerly awaited by former trainees. 

Headquarters holdings, under the 
Conmrunications Department, are seen 
as superseding the need for a qual- 
ity library at the Training Center. 
Trainers interviewed, however, noted 
that in spite of Fendell's proximity 
to Monrovia, it was difficult to get 
to headquarters Documentation Center 
during office hours. 



Table 8-1. Summary of 1978 AID Evaluation Effort (cont.) 

Explanations for the Nature of 
the Change (if any) or of the 

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 Lack of Change (if none) 

11. Deepwater/Ploating Rice Research 
Station, Uopti, Mali 

A. "Efforts to find a Research 
Director be intensified to the 
extent necessary to accomplish 
the task." 

B. "If ekorts fail to obtain a 
qualified Director (either U.S. 
citizen or a WARDA member state) by 
June of this year, we recanmend that 
the stipulation requiring an American 
or WARDA member Director be waived." 

C .  "The authority be given to CDO/ 
Bamako to execute construction 
contracts during the period the 
Station is under construction." 

A qualified rice agronomist has yet Regular supervisory visits of sen- 
to accept the job. ior personnel to more tightly ac- 

countable on-station junior per- 
sonnel might have been a more 
fruitful focus of the recruitment 
efforts. However, WARDA does not 
seem to have challenged AID'S in- 
sistence on a resident senior 
scientist, concentrating instead 
on construction and laboratory 
procurement. 

This stipulation has been waived, Same as above. 
but recmitment problems persist. 

Too little too late. If USAID/Mali had issued the funds 
directly to a WARDA/Bamako represen- 
tative, without authorizations hav- 
ing to be obtained from Monrovia at 
so many junctures, costly delays 
could have been avoided. 



Table B-1. Summary of 1978 A I D  Evaluation Ef fo r t  (cont .)  

Explanations f o r  t h e  Nature 
of t h e  Change ( i f  any) o r  of 

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 t h e  Lack of Change ( i f  none) 

D. "Research e f f o r t s  a t  t h e  Mopti Appendix E gives d e t a i l s  on what 
Sta t ion  be adaptive and re levant ,  is s t i l l  missing before the Mopti 
and t h a t  t h e  suggested research research program could be consid- 
program d e t a i l e d  i n  t h i s  repor t  be ered "adaptive and relevant.  " 
given consideration." 

E. "The extension pos i t ion  a t  Mopti Though t h i s  pos i t ion  was only tem- 
be strengthened through addi t ional  p o r a r i l y  f i l l e d ,  t h e  farm-level 
extension t r a i n i n g  i n  methodology and research of t h e  Development De- 
l o c a l  languages while adaptive research partment continues t o  gain a good 
is being developed." grasp of l o c a l  extension needs. 

F. " A l l  equipment ordered by Mopti Not a l l  of the  equipment already 
be necessary and re levant  t o  adaptive procured i s  being u t i l i zed .  
research." Appendix E questions whether a l l  

of it was necessary. 

Lack of communication between WARDA's 
Research and Development Department 
representa t ives  i n  Mopti, d i c t a t ed  by 
each of t h e i r  chains of command lead- 
ing  back t o  headquarters,  f r u s t r a t e d  
each i n  dealing with t h e  Operation 
Rice Mopti Projec t ,  the  l a t t e r  having 
its own problems with farmers (par- 
t i c u l a r l y  w i t h  regard t o  land-tenure 
i s sues  ) . 
Because of WARDA's v e r t i c a l  scien- 
t i f i c  organizat ion,  these farm-level 
research f indings of t h e  Development w 

I Department have not  influenced t h e  
f i e l d  t r i a l  objec t ives  set, i n  Mon- m 
rovia,  f o r  t h e  work of t h e  research 
department i n  Mopti. 

Time, not t o  mention money, procur- 
ing  some of t h i s  equipment might 
have been b e t t e r  spent learning the  
needs and po ten t i a l s  of the  t a r g e t  
farming system. But t h i s  time and 
money belonged t o  t h e  Research De- 
partment r a the r  than t h e  Development 
Department, t o  which such reconnais- 
sance would have been assigned, t h e  
Development Department had yet  t o  
a r r i v e  a t  Mopti. Before WARDA 11, 
t h e  A I D  funds were exclusively f o r  
t h e  Research Department. 



Table B-1. summary of 1978 AID Evaluation Effort (cont.) 

Explanations for the Nature of 
the Change (if any) or of the 

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 Ladk of Change (if none) 

G. "Delineation of authority and 
responsibility between the Research 
Director and Assistant Research Direc- 
tor be made clear and concise." 

H. "Polder construction start 
immediately without undue delay so 
as not to risk losing another year." 

I. "Special efforts be made by WARDA 
to use whatever personnel are neces- 
sary to backstop' the Mopti operation 
while the post of Research Director 
is vacant." 

J. "Coordination of efforts between 
a)O/Bamako, USAID/M0nrovia, and WARDA 
be s t r ~ i i n e d  so as to eliminate 
unnecessary duplication and confu- 
sion. " 

Even if a Research Director were 
recruited, delineations between 
him/her and the Monrovia Research 
Director require more urgent clar- 
ification and modification. 

The fourth polder was not complete 
by the end of another year and the 
rains had returned. The heavy 
equipment had to be evacuated, 
therefore, before completion, only 
to be brought back at much greater 
expense. 

These have been insufficient. 

Although some improvements have 
been made, this basically remains 
to be achieved. 

Part of the problem with staff co- 
ordination at Mopti has to do with 
their attentiveness to a reward 
system emanating from Monrovia, 
rather than from their own success 
as a team. 

Several delays could have been 
avoided if USAID/Mali and WARDA/ 
Bamako had had more independence 
from USAID/Liberia and WARDA/ 
Monrovia, respectively, to decide 
and act. 

w 
I 
I- 

There appear to be more professional 4 
rewards to be had from attending con- 
ferences than from supervising remote 
research sites. 

A first step in this direction, from 
AID'S point of view, would be a shift 
in administering the AID-Mopti funds 
from USAID/Mali. Until this is pro- 
posed, WARDA/Monrovia will still re- 
main administratively over-involved 
with day-to-day matters at Uopti. 



Table B-1. Summary of 1978 A I D  Evaluation E f f o r t  (cont.) 

Explanations f o r  t h e  Nature of 
t h e  Change ( i f  any) o r  of t h e  

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 Lack of Change ( i f  none) 

K. "The a s s i s t a n t  Research Director  
be r e c m i t e d  from one of the  WARDA 
member s t a t e s  and t h a t  he/she u l t i -  
mately replace t h e  e x p a t r i a t e  
Director  ( i f  a U.S. o r  Third Country 
c i t i z e n  is se lec ted  f o r  the pos i t ion) . "  

L. "The WARDA Sub-Regional Coordinator 
i n  charge of overseeing operat ions i n  
Mali should involve himself with t h e  
Mopti p ro jec t  under t h e  d i rec t ion  of 
t h e  Special  Projec ts  Coordinator, 
present ly  D r .  Brown Enyi." 

This recruitment has taken place.  

The Sub-Regional Coordinator i n  
Bobo-Dioulasso has no t  become suf- 
f i c i e n t l y  involved, but  the only 
o the r  country besides Mali t h a t  
might be in te res ted  i n  f loa t ing  
r i c e ,  Niger, is out  of  h i s  jur is -  
dict ion.  

Before t h i s  Ass is tant  Director  is 
confirmed a s  Director,  h i s  re la t ion-  
sh ips  with h i s  supervisors  should be 
f reed  of administrat ive matters  s o  
t h a t  long overdue s c i e n t i f i c  super- 
v is ion  can be brought t o  bear on h i s  
work. 

Mopti's supervisory needs a r e  g rea te r  
than even t h e  bes t  Sub-Regional 
Coordinator could f u l f i l l .  The 
Sub-Regional Coordinator's r o l e  ap- 
pears  t o  be b e t t e r  designed f o r  guid- 
ing  t h e  coordinated t r i a l s  r a the r  W 
than t h e  spec ia l  projec ts .  I 

I- 
m 



Table B-1. Summary of 1978 AID Evaluation Effort (cont.) 

Explanations for the Nature of 
the Change (if any) or of the 

1978 AID Evaluation Recommendations Adjustments Made, 1978-1981 Lack of Change (if none) 

111. Mangrove Swamp Rice Research 
Station, Rokupr, Sierra Leone 

A. "Planned housing construction be 
undertaken expeditiously." 

B. "The Station's water system be 
brought up to acceptable levels of 
efficiency as quickly as possible." 

C. "Allowance be made for advanced 
training for research assistants to 
prepare them for more responsible 
positions. " 

D. "Research findings of the sta- 
tion in'the course of its activities 
be shared with the Training Center 
in Liberia." 

E. "Station staff be made available 
insofar as it is possible without 
unduly disrupting station activities." 

Implemented. 

Implemented. 

Implemented. 

Construction investments almost al- 
ways appear to receive priority at- 
tention from WARDA and its member 
states. 

Construction investments almost al- 
ways appear to receive priority at- 
tention from WARDA and its member 
states. 

WARDA junior Staff have been able W 
to take adequate, if not total, ad- & 
vantage of the advanced training w 
opportunities available to it under 
the project. 

Cases of problem-solving for adap- 
tive research are integrated into 
a technical skills-oriented curri- 
culum with difficulty. Skills 
training ar6'ars that t h e  prubiams 
are known, whereas adaptive research 
must first identify the problem. 

Cases of problem-solving for adap- 
tive research are integrated into 
a technical skills-oriented curri- 
culum with difficultly. Skills 
training assumes that the problems 
are known, whereas adaptive research 
must first identify the problem. 



Table B-1. Summary of 1978 A I D  Evaluation E f f o r t  (cont .)  

Explanations f o r  the  Nature of 
t h e  Change ( i f  any) o r  of t h e  

1978 A I D  Evaluation Reconunendations Adjustments Made, 1978-1981 Lack of Change ( i f  none) 

F. "The Training Center be encouraged 
to regular ly  expose i ts  t r a inees  t o  
t h e  Rokupr S t a t i o n ' s  a c t i v i t i e s . *  

G. "The experience gained by t h e  
s t a t i o n  be taken i n t o  account 
when planning f o r  o ther  research 
s t a t ions .  " 

H. "The s t a t i o n  should continue and 
increase  i t s  emphasis on f i e l d  t r i a l s  
and other  p r a c t i c a l  research applica- 
t i o n s  i n  o the r  WARDA member s t a t e s  
t h a t  a r e  a l s o  concerned with rmngrove 
r i c e  production." 

I. "A socioeconomic and economic 
survey of mangrove-swamp r i c e  
farmers be undertaken to  iden t i fy  
po ten t i a l  cons t ra in t s  t o  adoption of 
improved technology and practices. '  

Mopti was already planned by the  
t i m e  t h i s  recommendation was made. 

True f o r  Gambia and Guinea Bissau. 
Not t r u e  f o r  Casamance, Senegal. 

This has begun a t  Mopti as  w e l l ,  
with UNDP funding i n i t i a l l y  and 
A I D  funding under t h e  WARDA I1 
projec t .  

Cases of problem-solving f o r  adap- 
t i v e  research a r e  in teg ra ted  i n t o  
a technica l  s k i l l s  or iented  cur r i -  
culum with d i f f i c u l t y .  S k i l l s  
t r a i n i n g  assumes t h a t  t h e  problems 
a r e  known, whereas adaptive research 
must f i r s t  i d e n t i f y  t h e  problem. 

We hope t h i s  evaluat ion w i l l  lead 
t o  some appl ica t ion  of the  lessons 
of Rokupr success t o  t h e  resolu t ion  
of cons t ra in t s  a t  Mopti. 

Ei ther  the  s o i l  of a l l  of t h e  Casa- 
mance is s i g n i f i c a n t l y  more ac id ic ,  I 

N 
a s  ISRA claimed, o r  ISM'S heavy, 0 

AID-funded agenda a t  Djibelor  leaves 
too  l i t t l e  s t a f f  time fo r  experimen- 
t a t i o n  with Rokupr r e s u l t s .  However, 
l e s s  experienced s t a f f  a t  Caboxanque, 
Guinea-Bissau, have made important 
s t r i d e s  with Rokupr recommendations 
and material .  

Had some of t h i s  socioeconanic sur- 
vey work preceded the  ea r ly  buildup 
of research in f ras t ruc tu re ,  a t  Mopti 
i n  p a r t i c u l a r ,  many unnecessary t r i a l s  
could have been avoided. 



r e c e n t  USAID miss ion,  a methodology for a s y s t e m a t i c  
e v a l u a t i o n  o f  WARDA impact  on rice p roduc t i on  w i l l  be 
worked o u t  f o r  f u t u r e  u s e  ( p .  1 2 ) .  

T h i s  sugges t i on  o f  t h e  1978 USAID e v a l u a t i o n  miss ion ,  n o t  
l i s t e d  on t h e  above t a b l e  b u t  s t i l l  planned p a r t i c u l a r l y  as 
par t  o f  WARDA 11, h a s  y e t  t o  be r e a l i z e d ,  pe rhaps  f o r  t h e  r ea -  
sons  quoted i n  the f i r s t  s t a t e m e n t  above. L ike  ou r  own e f f o r t ,  
t h e  UNDP/FAO/WARDA review of  1978 found i t s e l f  l ook ing  f a r  up- 
stream a t  a d m i n i s t r a t i v e  c o n s t r a i n t s  i n  o r d e r  t o  assess WARDA's 
u l t i m a t e  p o t e n t i a l  f o r  hav ing  an  impact  on rice produc t ion .  A s  
w e  d i d ,  t h i s  review n o t e s  t h e  con fus ion  b rought  on by WARDA's 
"pathwork" of funding sources :  

... b i l a t e r a l  and m u l t i l a t e r a l  donors  have d i f f e r e n t  
p o l i c i e s ,  p r a c t i c e s  and t i m e  frames f o r  t h e i r  a i d .  
Th is  e n t a i l s  a patchwork of p r o j e c t s  and fund ing  
s o u r c e s  and a dependence on t h e  p a r t i c u l a r  p r e f e r -  
ences  of each  donor f o r  one  or a n o t h e r  a s p e c t  o f  
WARDA's work. (p. 2 0 )  

It i s  n o t  c e r t a i n  t h a t  t h e  5-year p lann ing  e x e r c i s e ,  which 
by t h a t  t i m e  was underway, h a s  been a b l e  t o  overcome a l l  o f  t h e  
" d i f f i c u l t i e s  o f  longer-term p lann ing  r e s u l t i n g  from t h e  many 
sou rce s  of funding."  

A s  w e  a l s o  d i d ,  t h i s  review noted some problems of  i n t e r -  
d i s c i p l i n a r y  c o o r d i n a t i o n  and coopera t ion :  

Another weakness i s  t h e  l a ck  o f  f i e l d  s t a f f  f o r  de- 
velopment and ex t ens ion  work.:.. The q u e s t i o n  o f  
t h e i r  l o c a t i o n  i n  r e l a t i o n  to  t h e  present:  sub reg iona l  
s t r u c t u r e  o f  t h e  r e s e a r c h  depar tment  needs t o  be 
s t u d i e d .  ... A s  a g e n e r a l  obse rva t i on ,  t h e  mi s s ion  sees 
a need for g r e a t e r  i n t e g r a t i o n  o f  r e s e a r c h  t r a i n i n g  
and development a c t i v i t i e s  a t  WARDA's h e a d q u a r t e r s  
and a t  coun t ry  l e v e l  (p.  23-24). 

I t  i s  s i g n i f i c a n t  t h a t  t h i s  e v a l u a t i o n  o f  UNDP/FAO sup- 
p o r t ,  a lmost  e x c l u s i v e l y  a t  h e a d q u a r t e r s ,  shou ld  f i n d  t h e  same 
o r g a n i z a t i o n a l  c o n s t r a i n t s  on s u c c e s s  a s  have t h i s  and t h e  
p r ev ious  (1978) A I D  e v a l u a t i o n s ,  even though t h e s e  la t ter  a r e  
p r i m a r i l y  concerned w i t h  t h e  AID-supported i n p u t s  which, b e f o r e  
WARDA 11, were most ly  d i r e c t e d  away £ran h e a d q u a r t e r s  t o  t h e  
s u b p r o j e c t s .  Much of  CGIAR suppo r t  t o  WARDA was even more 
d i s p e r s e d  ( t h e  W-1  coo rd ina t ed  t r i a l s ) ,  y e t  t h e  f i n d i n g s  o f  
t h e i r  5-year TAC review picked up some of  t h e s e  same themes. 



X. THE 1978 TAC QUINQUENNIAL REVIEW M I S S I O N  

A s  summarized i n  the  cover l e t t e r  t o  t h e i r  report,' t h e  
\ recommendations of CGIAR/TAC ca r ry  a  steady appeal f o r  decen- 

t r a l i z a t i o n  of adminis t ra t ive  control  i n  the  i n t e r e s t s  of 
b e t t e r  s c i e n t i f i c  coordination between d i sc ip l ines :  

The r e s u l t s  of the  coordinated va r i e ty  t r i a l s  soon 
revealed t h a t ,  general ly,  introduced s t r a i n s  and 
v a r i e t i e s  of r i c e  proved i n f e r i o r  i n  y i e ld  t o  l oca l  
v a r i e t i e s  which had long h i s t o r i e s  of r i c e  improve- 
ment programs...The necess i ty  of undertaking vigorous 
r i c e  improvement programs i n  s i t u  under d i f f e r e n t  -- 
ecological  conditions became compelling and the  re la -  
t i v e  importance of r i c e  improvement and mul t id isc i -  
p l ina ry  research conducted a t . t h e  . --- subregional cen t res  
o r  Special Research p ro jec t s  progressively increased. 

The panel heavily underlined the  importance of re- 
search i n  t h e  Special Research p ro jec t s  o r  subre- 
gional  cent res  and recommended t h e i r  strengthening 
and inclusion of a t  l e a s t  t h e  team leader  of each 
cen t r e  i n  the  core budget. The Panel a l s o  recom- 
mended t h e  consolidat ion of t h e  number of t h e  coordi- 
nated t r i a l s  a t  t h e i r  present  l eve l  with t h e  view of 
gradual devolution of f u l l  implementation rasponsi- 
b i l i t i e s  t o  the  nat ional  systems. It i s  foreseen 
t h a t  the  CGIAR support i n  t h e  fu tu re  w i l l  gradually 
s h i f t  towards strengthening the  subregional research 
centres .  This w i l l  meet a  g r e a t l y  f e l t  need and w i l l  
a l s o  conform more c lose ly  t o  CGIAR p r ac t i ce  with re- 
gard to  o ther  IARCS. 

The TAC review provides a  wealth of d e t a i l  t o  support t h i s  
statement and, t o  judge from AID'S WARDA I1 Pro jec t  Paper, 
donors besides the  C G I A R  have begun t o  respond t o  t h i s  c a l l  f o r  
g rea te r  in tegra t ion of d i s c ip l i ne s  on-si te  with g rea t  a t t e n t i o n  
being paid t o  the  extension and economic dimensions of t h e  re- 
search object ives .  However, t o  judge from WARDA's own 5-year 
plan submitted t o  donors i n  Rome i n  Apri l  1981, d i f f e r e n t  de- 
partments have responded with d i f f e r ing  degrees of enthusiasm 
t o  the  s p i r i t  of these  recommendations. The plan of t h e  Devel- 
opment Department appears t o  hold up i t s  end of t h e  ca l led-for  
in tegra t ion ,  while the  plan of t h e  Research Department does 
not.  

'tlussein I d r i s ,  R. Chabrolin, V. Ruttan, S. Risopoulos, and J. 
Coulter ,  1979 "Report of t h e  TAC Quinquennial Review Mission t o  
t h e  West Africa Rice Development Associat ion,"  TAC Sec re t a r i a t ,  
Food and Agricul ture Organization of t h e  United Nations, Rome. 



APPENDIX C 

IMPACT OF THE WARDA/STANFORD RICE ECONOMICS STUDY 

by 

William S c o t t  



I. INTRODUCTION 

Much of t h e  progress,  o r  lack thereof ,  i n  t h e  development 
of r i c e  production i n  West Africa i s  dependent on a range of 
econanic and policy i s sues  t h a t  a r e  l a rge ly  outs ide  West 
African R i c e  Development Associa t ion ' s  (WARDA) cont ro l .  E x i s t -  
ing technologies,  together  with foreseeable improvements, may 
not  provide a l l  member countr ies  with domestic r i c e  production 
t h a t  can economically compete with imports. Y e t ,  most WARDA 
countr ies  e x p l i c i t l y  o r  imp l i c i t l y  seek se l f -suff ic iency i n  
r i c e .  In order  t o  encourage domestic production, these  coun- 
tries use various measures t o  improve t h e  p r iva t e  p r o f i t a b i l i t y  
o f  rice production, including input  subsidies ,  p r i c e  supports,  
and import cont ro ls .  T o  b e t t e r  understand t he  economic impact 
of these  measures, t h e  Development Department of WARDA and t he  
Stanford Food Research I n s t i t u t e  col laborated on a s tudy of 
rice economics and p o l i c i e s  i n  a s e l ec t i on  of m e m b e r  coun t r i es  
(Senegal, Ivory Coast, Mali, Liber ia ,  and S i e r r a  Leone). The 
recen t ly  published study examines t he  p r iva t e  and s o c i a l  prof- 
i t a b i l i t y  of d i f f e r e n t  types of r i c e  production (upland, swamp, 
mangrove, i r r i g a t e d ,  f l o a t i n g )  under t r a d i t i o n a l  and improved 
management systems and discusses  t h e  f ac to r s  responsiblf  f o r  
t h e  d i f fe rences  between t h e  p r o f i t a b i l i t y  ca lcu la t ions .  

This appendix begins with a b r i e f  overview of rice i n  West 
Afr ica  and a review of t h e  major conclusions of t h e  s tanford/  
WARDA study (he rea f t e r  r e fe r red  t o  a s  t h e  Stanford s tudy) .  The 
next sec t ion  examines cur ren t  r i c e  development e f f o r t s  i n  t h e  
region and t he  extent  t o  which t h e i r  underlying assumptions 
d i f f e r  from those of t h e  Stanford study. The f i n a l  sec t ions  
contain observations on t h e  implicat ions of t h e  Stanford study 
and cur ren t  t rends  i n  r i c e  p o l i c i e s  and development programs a s  
they a f f e c t  t he  r o l e  of WARDA i n  t h e  current  decade. 

11. RICE CULTIVATION I N  THE WARDA REGION--A BRIEF OVERVIEW 

The cu l t i va t i on  of rice i n  West Africa i s  not  a new phe- 
nomenon. The indigenous African r i c e ,  Oryza g laber r ina ,  i s  
thought t o  have been cu l t iva ted  some 3,500 years  ago i n  t h e  
Niger and Senegal-Gambia r i v e r  bas ins .  Oryza s a t i v a ,  Asian 
r i c e ,  was probably introduced i n t o  Senegal, Guinea-Bissau, and 
S i e r r a  Leone about 1500 A.D. Both v a r i e t i e s  a r e  grown today, 

'pearson, Sco t t  R . ,  Dirck J. Stryker ,  Charles Humphreys, e t  
a l . ,  R i c e  i n  West Africa: Pol icy and Economics - (Stanford 
Universi ty Press,  1981). 
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wi th  rice t h e  dominant s t a p l e  i n  S i e r r a  Leone, L i b e r i a ,  Gambia, 
Guinea-Bissau, and p a r t s  o f  Guinea and t h e  Ivo ry  Coast .  

WARDA e s t i m a t e s  t h a t  t h e r e  a r e  some 2.3 m i l l i o n  h e c t a r e s  
o f  rice under v a r i o u s  t y p e s  o f  c u l t i v a t i o n  i n  m e m b e r  c o u n t r i e s .  
Some 65 p e r c e n t  o f  t h e  rice grown i n  t h e  WARDA r e g i o n  i s  upland 
rice (see F i g u r e  C-1 and Tab le  C - 1 ) .  Only 2 p e r c e n t  o f  t h e  
rice i s  grown under i r r i g a t e d  c o n d i t i o n s  wi th  f u l l  water con- 
t r o l ,  w i t h  a n o t h e r  3 p e r c e n t  under p a r t i a l  wa t e r  c o n t r o l .  This 
compares to  a world f i g u r e  o f  44 p e r c e n t  o f  t h e  t o t a l  r ice a r e a  
under  i r r i g a t i o n ,  accord ing  t o  t h e  1978 e d i t i o n  o f  t h e  I n t e r n a -  
t i o n a l  R i c e  Research I n s t i t u t e ' s  ( I R R I )  World R i c e  S t a t i s t i c s .  
The a r e a  under r ice  c u l t i v a t i o n  h a s  grown i n  t h e  WARDA r e g i o n  
from 1.5 m i l l i o n  h e c t a r e s  i n  1960 a t  a n  average  annua l  r a t e  o f  
2.1 p e r c e n t .  Average WARDA y i e l d s  have grown from 1 ,044  kg/ha 
i n  1960 t o  some 1 ,254 kg/ha i n  t h e  s e v e n t i e s ,  a n  annua l  average  
i n c r e a s e  o f  0.9 p e r c e n t .  Average y i e l d  f i g u r e s  f o r  t h e  WARDA 
r e g i o n  remain w e l l  below t h e  world  average  o f  2,376 kg/ha  (see 
Tab le  C-2). 

T o t a l  paddy p roduc t i on  i n  t h e  WARDA r e g i o n  from 1975 t o  
1979 averaged 2.8 m i l l i o n  metric t o n s  a n n u a l l y .  According t o  
Food and A g r i c u l t u r e  Organ i za t i on  (FAO) f i g u r e s ,  t h i s  repre- 
sen t ed  about  0.75 p e r c e n t  of t h e  paddy p roduc t i on  th roughout  
t h e  world, and 35  p e r c e n t  o f  t h e  A f r i c a n  p roduc t i on .  Produc- 
t i o n  h a s  i n c r e a s e d  i n  t h e  WARDA r e g i o n  a t  an  average  annua l  
ra te  of  2.9 p e r c e n t  s i n c e  1960. Most o f  t h e  i n c r e a s e d  produc- 
t i o n  h a s  p robab ly  come about  th rough  a n  i n c r e a s e  i n  c u l t i v a t e d  
h e c t a r a g e  r a t h e r  t h a n  through y i e l d  i n c r e a s e s .  P roduc t ion  
v a r i e s  c o n s i d e r a b l y  from one y e a r  t o  t h e  nex t ,  s i n c e  much o f  
t h e  r ice  i s  upland and p a r t i c u l a r l y  v u l n e r a b l e  t o  the v a g a r i e s  
o f  weather  (see Table  C-3). 

Consumption o f  rice i n  t h e  WARDA c o u n t r i e s  i n c r e a s e d  from 
a n  average  o f  1.18 m i l l i o n  t o n s  a n n u a l l y  i n  t h e  e a r l y  s i x t i e s  
t o  a n  average  2.32 m i l l i o n  t o n s  i n  t h e  l a t e  s e v e n t i e s ,  a growth 
rate of 3.8 p e r c e n t  a n n u a l l y  (see Table  C-4). The growth i n  
demand can  l a r g e l y  be  a t t r i b u t e d  t o  a growing p o p u l a t i o n  and 
r i s i n g  incomes i n  urban a r e a s  where r ice  i s  o f t e n  a p r e f e r r e d  
staple. Annual p e r  c a p i t a  consumption o f  r ice  v a r i e s  w ide ly  i n  
the r e g i o n ,  rang ing  from 122.4 kg i n  S i e r r a  Leone t o  4 .0  kg  i n  
N i g e r i a  i n  1978 (see Tab le  C-5). 

Demand f o r  r ice h a s  grown more r a p i d l y  t h a n  domes t ic  sup- 
pl ies i n  WARDA c o u n t r i e s ,  and governments have had t o  r e l y  on 
impor t s  t o  f i l l  t h e  gap. Imports  have g e n e r a l l y  i n c r e a s e d  i n  
t h e  r eg ion ,  a l though  some c o u n t r i e s  have o c c a s i o n a l l y  been able 
t o  e x p o r t  s m a l l  q u a n t i t i e s  o f  rice (see Table  C-6). I n c r e a s i n g  
r ice impor t s  have,  o f  cou r se ,  meant r i s i n g  e x p e n d i t u r e s  o f  
scarce f o r e i g n  exchange. The va lue  o f  n e t  rice impor t s  i n t o  
WARDA c o u n t r i e s  reached $542 m i l l i o n  i n  1978, d e c l i n i n g  t o  $375 
m i l l i o n  i n  1979. According t o  FA0 f i g u r e s  f o r  1979, t h e  v a l u e  



Figure C-1. Map of West Africa Detailing Categories of 
Rice Cultivation and Areas Covered 



Table C-1. Classification and Inventory of Rice Cultivation 
Types in WARDA Member Countries 

I. ~lassification/~ypes 
of Rice Cultivation 

1. Upland Rice Cultivation 6 5% 
including, (a) strictly upland--62.5% of which, 

hill rice -- 5% 
flatland rice -- 57.5% 

(b) groundwater cultivation--2.5% 
With Rains - - 2% 
without rains -- 0.5% 

2. Lowland Rice Cultivation -- 35% 
including, (a) Mangrove Rice--8% of which, 

Without Tidal Control-- 2% 
With Tidal Control -- 6% 

(b) Freshwater Cult.--27% of which, 
Without Water Control-- 22% 

With Partial Water Control-- 3% 
With Complete Water Control-- 2% 

TOTAL 100% 

Source: adapted from WARDA, Types of Rice Cultivation in West 
Africa, Occasional Paper No. 2 

Table C-2. Paddy Yield of WARDA Region Compared to World's Total 
and Selected Countries (Average 1970-1974 in hg/ha) 

Country/Region Yield 

WARDA Region 1 254 
World 2 376 
P.R. of China 3 401 
India 1 666 
Thailand 1 833 
Egypt 5 350 
Malagasy Rep. 1 852 
USA 5 098 
Oceania 6 564 

Sources: WARDA, Rice Statistics Yearbook Abstracts, 1978 (for WARDA 
Region); IRRI, World Rice Statistics, 1978 (for other coun- 
tries and world). 



Table C-3. Paddy Production 
( i n  thousands of tons)  

-- -- - - - - - - 

Average Average Average 
country 1960-1964 1965-1969 1970-1974 1975 1976 1977 1978 1979' 1980' 

Benin 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

~ v o r y  coas t  

Liberia 

M a l i  

Mauritania 

Niger 

Nigeria 

Senegal 

Sier ra  Leone 

Togo 

upper volta  

source: WWA, Rice S t a t i s t i c s  Yearbook (Abstracts),  1979 

l ~ i g u r e s  f o r  1979 and 1980 a r e  taken from the FA0 Production Yearbook, 1980. They may not be s t r i c t l y  comparable to 
WARDA's as 1978 f igures from both forces differed by more than 20 percent i n  some cases. 



Table C-4. Est1mat.d Tota l  R I ce  Consumption 
( I n  thousands of tons) 

Averape Average Average Average 
Country 1960-1964 1965-1%9 1970-1974 1975 1976 1977 1978 1975-1978 

m n l n  

Gambla 

Ghana 

Gul nea 

Gu I n e a 4  I ssar 

l vo ry  Coast 

L l b e r l a  

H a l l  

b u r  I tan  l a  

N 1 ger 

Nlg . r l a  

Senegal 

si w r a  Leone 

To90 

upper Vo l ts  

WARM 

Source: MRDA, R lce  S t a t l s t l c s  Yearbcok, (Abstracts), 1979. 



Tabla C-5. E s t l m t d  Rice Consunptlon P.r Capita 
( In  kilopram) 

Amage Amrage Amrage Anraga 
country 1960-1964 1965-1969 1970-1974 1975 1976 1977 1978 1975-1978 

Swrcm: WARM, Rlca Stat lst lcs Yearbook, (Abatraes), 1979. 



Table C-6. kt Inports of Rice by puantlty, lncludlng Food Aid 
( I n  thousands of tonrl  

Averope Average Average Average 
Corntry 1960-1964 1965-1969 1970-1974 1975 1976 1977 1978 1979) 1975- 1979 

SOWC.: WRA, Rlce Stat lst lcS Yoarboo)c, (Abstracts), 1979. 

I ~ l ~ ~ r e s  for 1979 are fra.  FA0 Trade Yearbook, 1979 and are  not s h l c t l y  c-rable to WARM s ta t l s t l c r .  



of rice imports t o  WARDA coun t r i es  represented 8.7 percent  of 
t o t a l  world imports, and 52 percent  of t o t a l  African imports. 
Asian countr ies  supply WARDA countr ies  with much of t he  
l a t t e r ' s  imported r i c e ,  although t he  United S t a t e s  exports 
commercially t o  Nigeria, Liber ia ,  Senegal, and t h e  Ivory 
Coast. These four count ies receive 10 t o  15  percent  of our 
commercial rice exports.' The United S t a t e s  a:Lso suppl ies  
S i e r r a  Leone, Senegal, Liber ia ,  and Ghana with PL 480 r i c e .  
Average se l f -suff ic iency r a t i o s  (domestic production divided by 
t o t a l  r i c e  consumption) f o r  t h e  WARDA region have decl ined i n  
recent  years ,  although t h e r e  is wide va r i a t i on  between coun- 
tries (see Table C-7). 

WARDA has  made p ro jec t ions  of supply and demand f o r  t h e  
region f o r  1990, which show a t o t a l  demand of over 4 mi l l ion  
metr ic  tons,  with danes t i c  production of some 2.9 mi l l i on  
m e t r i c  tons ( see  Table C-8). The projected import f i gu re  of 
1.3 mi l l i on  tons i s  c lose  t o  t he  1978 record high, with t h e  
se l f -suff ic iency r a t i o  of 0.69 c lose  t o  t h e  average i n  t he  l a t e  
sevent ies .  These p ro jec t ions  assume t h e  following: 

1. The world p r i c e  of rice w i l l  be  between U.S.$300 and 
$350 (Thai r i c e ,  5 percent  broken, f.0.b. Bangkok, 
cons tant  1976 d o l l a r s )  i n  1990. 

2. Climatic condit ions i n  West Africa w i l l  be normal 
throughout t h e  period.  

3. No bas i c  changes w i l l  occur i n  West African government 
p o l i c i e s  a f f ec t i ng  
- 
- - The p r i ce  of rice r e l a t i v e  t o  t h e  p r i ce s  of 

s u b s t i t u t e  crops and o ther  foodcrops 

-- The domestic p r i c e  of r i c e  r e l a t i v e  t o  i ts 
in t e rna t i ona l  p r i ce  

-- Recent plans t o  i nves t  jn  projects  t h a t  w i l l  
increase  l o c a l  suppl ies  

*1n 1979, these  four countr ies  imported 295,000 m t  (183,000 m t  
went t o  Niaeria alone)  of t h e  2.055.000 m t  of mil led r i c e  
canmercialiy exported- by t h e  uni ted-  S t a t e s  t h a t  year  (USDA - Rice 
Market News, August 8, 1981). 

3'The Prospects of Achieving Self  -Suf f iciency i n  Rice Produc- 
t i o n , "  WARDA Occasional Paper No. 1, p. 7,  July 1981. 



Table C-7.  Rice Self-sufficiency 
(percentages) 

Average Average Average Average 
Country 1960-1964 1965-1969 1970-1974 1975 1976 1977 1978 1975-1978 

Benin 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

~vory coast 

Liberia 

Mali 

Mauritania 

Niger 

~ i ~ e r i a  

Senegal 

Sierra Leone 

Togo 

Upper Volta 

SO. 0 

31.4 

22.5 

82.9 

40.3 

44.6 

75.0 

88.7 

47.1 

70.0 

32.9 

12.7 

95.0 

81.0 

7 ~ 3 9 . 4  

Source: WARDA, Rice Statistics Yearbook, (Abstracts), 1979. 



Table  C-8. P r o j e c t i o n s  o f  Demand f o r ,  Supply o f ,  and 
Trade P o s i t i o n  o f  R i c e  i n  WARDA Member Coun t r i e s  

and Se l f -Su f f i c i ency  Ra t io  f o r  1990 

count ry  

Thousand Metric Tons 
1990 

Trade S e l f -  
Demand SUPPlY P o s i t i o n  S u f f i c i e n c y  

Benin 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

~ v o r y  Coast  

L i b e r i a  

Mali  

Mauri tania  

Niger  

N ige r i a  

Senegal  

S i e r r a  Leone 

Togo 

Upper Volta 

Source: WARDA, The P rospec t  o f  Achieving Se l f -Su f f i c i ency  i n  R i c e  
P roduc t ion ,  Occasional  Paper No. 1, J u l y  1980, p. 12. 



The figures in Table C-7 suggest that only Mali and Sierra 
Leone will be significant exporters of rice in 1990, while 
Benin, Guinea-Bissau, Niger, and Upper Volta will be roughly 
self-sufficient. Major importers are projected to include 
Gambia, Ghana, Ivory Coast, Liberia, Mauritania, Nigeria, 
Senegal, and Togo. Nigeria alone is projected to account for 
61 percent of the imports. 

It is certainly possible to argue with the above projec- 
tions and assumptions. It was adverse climatic conditions in 
the Sahel and throughout the world that pushed rice prices to 
record highs in 1973-1974, causing great concern among West 
African governments. The problems of climatic variation and 
food security are of greatest importance to Sahelian countries 
such as Senegal. Will the price of rice (Thai, 5 percent bro- 
ken) be between $300 and $350 in 19901 Food Research Institute 
projections suggest that the real price of rice measured in 
constant 1976 dollars will rise from the $300/mt price that 
prevailed in the 1960s and 1970s to a level of $350/mt. This 
assessment is based on several factors affecting production and 
consumption: 

Demand pressures stemming from growing populations and new 
demands for grain (usually for livestock feeding) in low- 
inccane and middle-income countries such as China, Korea, 
Nigeria, and the Eastern European countries, and rising 
real costs of production will generate upward pressures on 
the future level of rice prices. But the prospects for 
new rice production technologies, production and consump- 
tion opportunities in other staple food crops, and invest- 
ments in production by a number of major importer2 may 
help to mediate substantial real price increases. 

The World Bank forecasts suggest a similar increase in the 
real price of rice, shown as follows: 

Current Prices 260 484 510 562 779 1,100 
Constant Prices 427 484 478 487 557 575 

(1980=100) 
Inflation Index 60.8 100 106.6 115.1 143.0 191.3 

4~alter P. Falcon and Eric A. Monke, "International Trade in 
Rice," Food Research Institute studies, Vol. XVII, No. 3, 1979- 
1980, p. 301. 



Bank o f f i c i a l s  c i t e  growing demand from l e s s e r  developed 
countr ies  a s  t h e  primary cause f o r  t h e  increase.  I t  should be 
noted t h a t  t h e  $575/mt f igure  i n  1980 d o l l a r s  i s  equal t o  $3501 
m t  i n  1976 do l l a r s .  Publications of t h e  In te rna t iona l  Food 
Policy Research I n s t i t u t e  ( I F P R I )  suggest a  more subs t an t i a l  
increase i n  the  r e a l  p r i ce  of food s t ap l e s  during t h e  19808, 
although the  I n s t i t u t e  does not  make ac tua l  forecas ts  i n  
 dollar^.^ Certainly t h e  long-run p r i ce  of r i c e  is an important 
variable i n  determining t h e  optimal use of resources i n  West 
African economies. A s  we s h a l l  see from the  r e s u l t s  of t h e  
Stanford study, i f  the  r e a l  p r i ce  of r i c e  goes above a  c e r t a i n  
l eve l ,  it becomes economic t o  produce r i c e  i n  West Africa. 
Below t h a t  l eve l ,  it may well be a  more economlvcally e f f i c i e n t  
use of domestic resources t o  import r i c e .  Po1:icy-makers im-  
p l i c i t l y  or  e x p l i c i t l y  make a predict ion about t h e  long-run 
p r i c e  of r i c e  a s  they attempt t o  make a  decision about invest-  
ment i n  increased r i c e  production. 

One of the  reasons it i s  pa r t i cu l a r ly  d i f f i c u l t  t o  deter-  
mine an optimal r i c e  s t ra tegy i s  t h e  v a r i a b i l i t y  of r i c e  p r ices  
on t h e  in te rna t iona l  market ( see  Figure C - 2 ) .  There a r e  several  
major reasons f o r  t h i s  v a r i a b i l i t y .  F i r s t ,  only a  small por- 
t i o n  of t o t a l  world production--about 4 percent--enters world 
t rade ,  and t h e  in te rna t iona l  market, therefore ,  i s  highly sus- 
cep t ib l e  t o  f luctuat ions  i n  production. Second, 90 percent  of 
the  world's r i c e  i s  grown i n  Asia, where monsoon condit ions 
a f f e c t  major exporting and importing countr ies  simultaneously. 
Thus, periods of s trong export demand coincide with periods of 
reduced export a v a i l a b i l i t y .  Government policy magnifies 
short-run p r i ce  var ia t ions  i n  t h e  in te rna t iona l  market, given 
t h e  des i r e  of most key t rading countr ies  t o  assure domestic per 
cap i ta  a v a i l a b i l i t i e s  of r i c e  a t  s t a b l e  i n t e r n a l  p r ices .  I t  i s  
unlikely t h a t  the re  w i l l  soon be a  subs tan t ia l  reduction i n  
year-to-year p r i ce  var ia t ion ,  although: 

Increases i n  i r r i ga t ed  area  and the  spread of new r i c e  
v a r i e t i e s  more adaptable t o  f luctuat ions  i n  day length 
and length of growing season may help  t o  o f f - se t  some 
of the  short-run e f f e c t s  of weather on production, but 
these  compensations a r e  l ike ly  t o  be r a the r  small. On 
the  consumption s ide ,  increased subs t i t u t i on  of wheat 
( o r  other  g ra ins )  f o r  r i c e  might reduce r i c e  p r i ce  var- 
i a b i l i t y .  The conventional wisdom t h a t  r i c e  e a t e r s  
w i l l  e a t  only r i c e ,  i r respec t ive  of p r ice ,  i s  being 
proven wrong by an accumulation of cross-price e l a s t i c -  
i t i e s  a t  the  nat ional  l eve l ,  and a l s o  i n  more aggregate 
data (Falcon and Monke, op. c i t . .  1979-1980: 298).  

5 ~ e e  Internat ional  Food Policy Research 1nstit .ute.  IFPRI  
Report, 1980. 
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Figure C-2. Export Prices of Rice and Wheat, 1964-1978 

Source: A. C. Palacpac, World Rice Statistics, Department 
of Agricultural Economics, International Rice Re- 
search Institute, Los Banos, 1980. 

Figure C-3. Milled Rice: Thailand Export Prices, 
1973/1974-1981/1982 

S per rnetnc ton S p e f m t .  

1 32 

Year beginning August (monthly prices) 
'Wkta 5% Drcubna. F.0.8. 8.ngNo&. 

Source: U.S. Department of Agriculture, Rice Outlook and 
Situation, September 1981, p. 7. 



Substitution seems particularly relevant for some WARDA 
ccuntries, which have generally attempted to shield national 
markets from price variation, sometimes at great expense. This 
can obviously be a sensitive political issue, but an optimal 
rice policy might include the flexibility to allow consumers to 
benefit fran low international prices and to substitute other 
grains when rice prices are high. 

111. THE STANFORD STUDY 

The Stanford study assesses the private and social profit- 
ability of a range of techniques for producing, milling, and 
marketing rice. The authors define private profitability as 
the value of output minus inputs, valued at the domestic market 
prices faced by farmers and other processors, including taxes 
and subsidies. Social profitability is defined as the value of 
output minus inputs, valued in terms of their social opportu- 
nity costs, with an attempt to remove the distorting effects of 
overvalued currency, trade restrictions, government subsidies 
and taxes, etc. Net social profitability (NSP) measures, for 
the nation as a whole, the economic efficiency and comparative 
advantage of rice production. If NSP is positive, a country 
has a canparative advantage in producing rice, and, therefore, 
the expansion of rice production to substitute for imports will 
generate greater income for the nation as a whole. If there is 
a comparative disadvantage, then the expansion will generate a 
smaller incane for the nation. 

The notion of comparative advantage is central to the 
study's analysis of past and present rice policies, and to the 
recommendations made by the authors concerning future policy. 
The study examines the goal of self-sufficiency in terms of 
three more "fundamental" economic objectives : ( 1 ) income gen- 
eration, (2) redistribution of income, and (3) food security. 
The study ranks these objectives by country, suggesting that 
incane generation and income distribution are more important in - 
the Ivory Coast, Liberia, and Sierra Leone, while food security 
ranks higher in Mali and Senegal. As we shall see later, these - 
rankings do not fully explain why West African nations proclaim - 
an interest in rice self-sufficiency, but they do provide a 
framework for exploring the impact of different policies on - 
private and public resources. 

The last column of Table C-9 shows that the NSP for most 
types of rice production is negative in Liberia, Ivory Coast, 
and Senegal, and positive in Sierra Leone and Mali. This means - 
that in only the latter two countries can domestically produced 
rice be substituted profitably for imported rice in the capital 
cities. Private profitability, on the other hand, is usually 
positive, due to the incentives created by government policy. 



Table C-9. Private Prof i tab i l i ty ,  Public Incentives, and Net Social  
P ro f i t ab i l i t y  (U.S.$/mt milled r i ce )  

Private 
Production Technique 

Domestic Price 
Minus 

Prof i tab i l i ty  
Net 

Border Price 

N e t  
Social  
Subsidy P ro f i t ab i l i t y  

Traditional Manual Upland 
Ivory Coast Forecast 
Ivory Coast Savannah 
Liberia 
Sierra  Leone South 
Sierra  Leone North 

Improved Manual Upland 
Ivory Coast Forest 
Ivory Coast Savannah 
Liberia 
Sierra  Leone South 
Sierra  Leone North 

Animal Traction Upland 
Ivory Coast Savannah 
Senegal Casamance 

Mechanized Upland 
Ivory Coast Savannah 

Traditional Manual Swamp 
Liberia 
M a l i  
Senegal Casamance 
Sierra  Leone South 
Sierra  Leone North 

Improved Manual Swamp 
Ivory Coast Forest 
Ivory Coast Savannah 
Liberia 
Senegal Casamance 
S i  erra Leone South 
Sierra  Leone North 

Improved Manual Mangrove 
Sier ra  Leone South 
Sierra  Leone North 

Animal Traction Swamp 
P l a l i  

Par t ia l ly  Mechanized Swamp 
Ivory Coast Forest 
Liberia 



Table C-9. Private Prof i tab i l i ty ,  Public Incentives, and Net Social  
Prof i tab i l i ty  (U.S.$/rnt milled r i c e )  (cont.) 

Domestic Price N e t  
Private Minus Net social  

Production Technique Prof i tab i l i ty  Border Price Subsidy Prof i tab i l i ty  

Improved Manual Uncontrolled 
Flooding 

Sierra  Leone Boliland 147 33 6 108 
Animal Traction Uncontrolled 
Flooding 

Mali -1 18 -1 07 -1 5 4 
Mechanized Uncontrolled 
Flooding 

Sierra  Leone Boliland 165 24 117 24 
Animal Traction Controlled 
Flooding 

Mali -2 1 -126 26 79 
Improved Animal Traction 
Controlled Flooding 

M a l i  8 -126 13 121 
Animal Traction I r r iga ted  
Single Crop 

M a l i  6 -133 4 135 
Improved Animal Traction 
Irr igated Single Crop 

M a l i  6 -133 22 117 
Mechanized Irr igated Single 
crop 

Senegal Fleuve 4 131 138 -265 
Manual I r r igated Multiple 
crop 

Ivory Coast Savannah 2 02 48 360 -178 
Senegal Fleuve 90 150 8 -68 

Mechanized Irr igated Hultiple 
crop 

1vo1y coast  Forest 166 48 4 56 -*334 
Senegal Fleuve 64 139 57 -132 

Source: Rice i n  West Africa: Policy and Economics, pp. 410-411. 

Note: The sm of the l a s t  three columns equals pr ivate  p ro f i t ab i l i t y ,  except 
fo r  the Ivory Coast, where net  social  p ro f i t ab i l i t y  d i f f e r s  from private  prof- 
i t a b i l i t y  because of differences i n  social  and pr ivate  pr ices  o.C land i n  addi- 
t i o n  t o  the  e f fec ts  of Government incentives. 



Trade and p r i ce  po l i c i e s ,  such a s  quan t i t a t i ve  import r e s t r i c -  
t i ons ,  va r iab le  l ev i e s ,  o r  f ixed p r i ce s ,  can cause domestic 
p r ices  t o  be higher  than t h e  border p r i c e  of r i c e  imports. 
This  provides a c e r t a i n  l e v e l  of government subs id ies  on in- 
puts ,  which can range from subsidized f e r t i l i z e r  t o  subsidized 
t r ac to r -h i r e  schemes, shown i n  t h e  t h i r d  column. 

Pr iva te  p r o f i t a b i l i t y  va r ies  considerably among coun t r i es  
and techniques, with t h e  g r e a t e s t  va r i a t i on  t raceab le  t o  policy 
d i f ferences  between countr ies .  L iber ia  uses a va r iab le  levy t o  
restrict imports, which ra i sed  t h e  domestic p r i c e  of r i c e  by an 
average $144/mt i n  1975-1976. S i e r r a  Leone, Senegal, and t h e  
Ivory Coast a l s o  r e s t r i c t  imports of r i c e ,  but  r e ly  more 
heavily on input  subs id ies  t o  improve p r iva t e  p r o f i t a b i l i t y .  
The Ivory Coast and Senegal have concentrated on subs id iz ing 
f e r t i l i z e r  and improved seed, while S i e r r a  Leone has  concen- 
t r a t e d  on mechanized se rv ices  and f e r t i l i z e r s .  The Ivory Coast 
a l s o  subsidized Government-owned m i l l s  through 1978, allowing 
them t o  pay a high p r i c e  t o  producers. Liber ia  has  no effec-  
t i v e  input  subs id ies  except f o r  t h e  extension se rv ice ,  which is 
provided t o  farmers a t  no cos t ,  a s  it i s  i n  a l l  f i v e  countr ies .  
In  general ,  subs id ies  tend t o  increase  with mechanization and 
higher  degrees of water cont ro l .  

I n  Mali, p r i va t e  p r o f i t a b i l i t y  i s  shown t o  be negat ive f o r  
rice del ivered t o  t h e  c a p i t a l .  This i s  due t o  t h e  use of t h e  
l o w  o f f i c i a l  paddy p r i c e  used i n  t h e  p r o f i t  ca lcu la t ions .  
Farmers r a i s e  t h e i r  p r i va t e  p r o f i t a b i l i t y ,  i n  f a c t ,  by consum- 
ing t h e  rice themselves and/or s e l l i n g  a por t ion  of t h e i r  mar- 
ke table  surplus  on t he  p a r a l l e l  market, where p r i c e s  can be up 
t o  double t h e  o f f i c i a l  producer p r ice .  Nonetheless, t h e  Gov- 
ernment markets some 50 percent  of t h e  domestic r ice supply a t  
lmer pr ices ,  i n  e f f e c t  forcing "producers i n  government pro- 
j ec t s  t o  subs id ize  consu ers who have access t o  ra t ioned rice P: i n  cooperative markets." The Government does subsidize,  t o  a 
c e r t a i n  degree, inputs  such a s  f e r t i l i z e r  and mechanical 
threshing.  

A l l  countr ies  set o f f i c i a l  p r i ce s  f o r  producers and con- 
sumers. However, only Mali and t h e  Ivory Coast have had much 
success i n  enforcing t h e  p r ices ,  due t o  these  coun t r i es '  high 
l e v e l  of involvement i n  t he  marketing and mi l l ing  s ec to r s .  A l l  
countr ies ,  except Liber ia ,  have important investment programs 
t o  develop i r r i g a t e d  r i c e  production. The Stanford study found 
the'ccmmon theme underlying rice investment policy was " the  
overwhelming importance of foreign a i d  donors i n  des ign 'n  
financing, and implementing r i c e  development p ro jec t s . "  3 g 8  



1 SOCIAL PROFITABILITY 

s o c i a l  p r o f i t a b i l i t y  a l s o  v a r i e s  w i t h  c o u n t r i e s  and tech- 
niques .  I n  Mali,  t h e  p o s i t i v e  NSP can  be a t t r i b u t e d  t o  l o w  
wages, t h e  h igh  c o s t  of imported r ice due t o  h igh  t r a n s p o r t  
c o s t s  t o  the i n t e r i o r ,  and r e l a t i v e l y  low-cost p a r t i a l  wa te r  
c o n t r o l .  I n  S i e r r a  Leone, a  l o w  wage rate i s  t ' h e  p r i n c i p a l  
reason  f o r  a  p o s i t i v e  NSP, a s  w e l l  a s  very  l a b o r - i n t e n s i v e  
t e chn iques  of p roduc t ion .  There a r e  a  number o f  r ea sons  t h a t  
NSP i s  n e g a t i v e  i n  t h e  o t h e r  t h r e e  c o u n t r i e s .  F i r s t ,  t h e  
t r a n s p o r t a t i o n  and communication i n f r a s t r u c t u r e s  a r e  poor ly  
developed. This i n c r e a s e s  the c o s t s  o f  t r a n s p o r t  and market- 
ing ,  a s  w e l l  a s  the p r o v i s i o n  of government s e r v i c e s  i n  r u r a l  
a r e a s .  Furthermore,  t h e  system of water  c o n t r o l  and i r r i g a t i o n  
i s  p r a c t i c a l l y  nonex i s t en t .  Second, because  o f  t h e  r e l a t i v e l y  
l o w  popu la t i on  d e n s i t y  i n  the r eg ion ,  wage rates a r e  r e l a t i v e l y  
h i g h  compared t o  major expo r t i ng  c o u n t r i e s  i n  Asia .  For  exam- 
p l e ,  Tha i l and ' s  wage r a t e  i n  the mid-1970s was 'only o n e - t h i r d  
o f  t h e  p r e v a i l i n g  rate i n  t h e  f o r e s t  zone o f  t h e  Ivory  Coas t  
and lower t h a ~  any rate i n  the f i v e  c o u n t r i e s  s t u d i e d  excep t  
S i e r r a  Leone. Average y i e l d s  i n  W e s t  A f r i c a  a r e  a l s o  lower 
t han  t h o s e  i n  Asia o r  t h e  Uni ted  S t a t e s .  Th i rd ,  a  s e v e r e  
s h o r t a g e  o f  inves tment  c a p i t a l  and q u a l i f i e d  peop le  t o  under- 
t a k e  major development p r o j e c t s  e x i s t s  i n  West .Africa.  Fin- 
a l l y ,  t o o  l i t t l e  A f r i c a - s p e c i f i c  r ice r e s e a r c h  has t aken  p l ace ,  
and t h e  d i f f u s i o n  and adopt ion  of t h e  few a v a i l a b l e  i nnova t i ons  
have been slow. 

There  i s  g e n e r a l l y  a n  i n c r e a s e  i n  NSP f o r  improved tech- 
n iques  t h a t  use  i n t e r m e d i a t e  l e v e l s  of mechanizat ion,  such  a s  
animal t r a c t i o n .  Improved t echn iques  may o r  may n o t  i n c r e a s e  
t h e  s o c i a l  p r o f i t a b i l i t y  of swamp c u l t i v a t i o n ,  depending on t h e  
count ry .  F u l l  wa te r  c o n t r o l  g e n e r a l l y  reduces  s o c i a l  p r o f i t a -  
b i l i t y ,  a l though  double  c ropp ing  h e l p s  t o  o f f s e t  t h e  d e c l i n e .  
Improved c o n t r o l  of f l ood ing  i n  M a l i  i n c r e a s e s  s o c i a l  p r o f i t a -  
b i l i t y .  Beyond these few g e n e r a l i z a t i o n s ,  t h e  S tanford  d a t a  do 
n o t  appear  t o  i n d i c a t e  a c l e a r  advantage o f  one  major t y p e  o f  
rice c u l t i v a t i o n  ove r  ano ther ,  s i n c e  s o c i a l  r e t u r n s  vary widely 
accord ing  t o  b o t h  s p e c i f i c  l o c a t i o n  and s p e c i f i c  t echn ique .  

I n  gene ra l ,  the r e s u l t s  o f  t h e  S t an fo rd  s tudy  sugges t  t h a t  
many W e s t  A f r i can  c o u n t r i e s  have a  comparat ive d i s advan t age  i n  
rice, and expansion o f  r ice produc t ion  w i l l  l e a d  t o  a  l o s s  o f  
n a t i o n a l  income because  o f  i n e f f i c i e n t  u s e  o f  domest ic  re- 
sources .  To encourage domestic  p roduc t ion  i n  t h e  f a c e  of com- 
p e t i t i o n  from the i n t e r n a t i o n a l  market ,  governments must o p t  
f o r  some combination o f  (1) subs idy  programs t h a t  r e p r e s e n t  a  



drain on both the recurrent and investment budgets of national 
goverments, and (2) protectionist trade and price policies 
that reduce consumer welfare through higher prices. 

It is possible to use investment in rice production as a 
mechanism for income redistribution. However, this would seem 
to be an inefficient method of accomplishing a redistribution 
goal, particularly if the same thing can be done by investing 
in the expanded production of a crop for which the co ntry has 
a comparative advantage, the Stanford study suggests.' Fin- 
ally, increased production, particularly in irrigated rice, 
will improve the security of domestic food production, but 
policy-makers need to decide if the marginal benefit is equal 
to the marginal cost when valued in terms of the social oppor- 
tunity cost. 

The Stanford study recognizes the difficulties created for 
West African governments by the highly variable price of rice 
on the world market, but suggests that it might be cheaper to 
establish a financial buffer fund to cover the expected change 
in c.i.f. prices or to encourage the substitution of18ther 
staples for rice during periods of high rice prices. It 
should be noted that for the two countries that have a compara- 
tive advantage in rice production--Sierra Leone and Mali-- 
expansion of rice hectarage can be efficiently used to generate 
income, redistribute income, and improve food security. The 
question for these countries is which technique can be expanded 
most efficiently. 

Several remarks might be added here to give a more bal- 
anced presentation of the conclusions that can be reached given 
the available data. First, the study recognizes that a "number 
of techniques that are not profitable when rice is consumed in 
the capital city become socially rofitable when consumption 
takes place closer to the farm. "14 This was found to be true 
for certain techniques in the Casamance region of Senegal and 
for several traditional and improved techniques in the savannah 
of the Ivory Coast. Hence, improved techniques may be of con- 
siderable benefit to farmers and their families if they improve 
yields enough to be economically feasible. Improved yields 
would allow families to consume more rice. and to have rmre 

'pearson, pp. 418-419. The Ivory Coast has a comparative ad- 
vantage in coffee, cocoa, plasma products, copra, and maize. 
Senegal has a comparative advantage in peanuts and maize, in 
some regions. 



surplus r i c e  t o  s e l l  i n  l oca l  markets. I f  t h e  increased 
amounts of r i c e  can be sold  i n  the  l oca l  and regional  markets, 
then both the  producer and t h e  socie ty  a s  a whole have bene- 
f i t e d ,  assuming the  r i c e  s u b s t i t u t e s  f o r  imports on-farm o r  i n  
markets near t h e  s i t e  of production. The study concludes t h a t  
" i t  is  thus  des i rab le  t o  expand production forlyany regional  
markets with current  and improved techniques." Projec t  
designers  may need t o  undertake s tud i e s  t o  determine i f  in- 
creased output from a p ro jec t  can be successful ly  absorbed i n  
these  markets. 

Second, t h e  concept of comparative advant.age i s  most prop- 
e r l y  viewed from a dynamic r a the r  than s t a t i c  perspect ive.  
With t h i s  i n  mind, t h e  authors of t h e  Stanford study d id  a 
s e n s i t i v i t y  ana lys i s  t o  tes t  the  robustness of' t h e i r  r e s u l t s .  
They conclude t h a t ,  i n  general,  t h e  r e s u l t s  a r e  very insensi -  
t i v e  t o  changes i n  t h e  cos t  of c a p i t a l  o r  s k i l l e d  l abor ,  but  
more s ens i t i ve  t o  va r i a t i on  i n  t h e  cos t  of unski l led  labor,  
y i e ld ,  and t h e  world p r i c e  of rice. In  t h e  Ivory Coast, 
Liber ia ,  and the  northern p a r t  of Senegal, t h e  cos t s  of un- 
s k i l l e d  labor would have t o  be l e s s  than ha l f  of the  assumed 
values and y i e ld s  o r  the  world p r i c e  would have t o  r i s e  25 t o  
80 percent before p~oduc t ion  for  t h e  major urban market would 
become prof i t ab le .  The study recommends continuing economic 
research t o  monitor changes i n  economic condit.ions t h a t  would 
a l t e r  t h e  canparative advantage of r i c e  production i n  West 
Africa. F inal ly ,  the  Stanford study recognizes t h a t  "research 
i n t o  and development of more appropriate  technologies a r e  
required before fu tu re  r i c e  production w i l l  become soc i a l l y  
p rof i t ab le .  C r i t i c a l  a reas  f o r  research include development of 
chemical and mechanical techniques t o  s u b s t i t u t e  f o r  labor,  
more e f f i c i e n t  use of i r r i g a t i o n  water, add i t iona l  investment 
i n  i n f r a s t r u c t  ,* i=se and cost-reducing changes i n  processing and 
d i s t r i bu t ion .  The study i s  not op t imis t i c  t h a t  condit ions 
w i l l  change rapidly ,  but suggests t h a t  research i s  both a nec- 
essary p re requ is i t e  to  improve the  s i t u a t i o n  and i s  needed t o  
evaluate the  economic ef f ic iency of new developments and tech- 
n i c a l  advances. 

12pearson, pp. 422-423. 

13pearson, pp. 422-423. 

' gea rson ,  p. 393. 



V. CURRENT RICE DEVELOPMENT EFFORTS IN WEST AFRICA 

The somewhat pessimistic results of the Stanford study 
notwithstanding, it is estimated that there are currently some 
150 projects in Wes Africa in which rice is a primary or sig- 
nificant component. l5 In the course of this evaluation, team 
members visited a number of rice development projects and held 
discussions with government officials and donor agencies sup- 
porting these projects. An attempt was made, where appropri- 
ate, to ascertain the rationales for the projects in the minds 
of government officials and representatives of the donor agen- 
cies, as well as to obtain indications of progress to date. 
While a project-by-project analysis is beyond the scope of this 
report, summary of the major findings and observations 
f ollms. 8 6 

1. West African governments are generally committed to 
the concept of obtaining and preserving self-sufficiency in 
rice production. The strength of the commitment is roughly 
related to the importance of rice in the national diet and the 
magnitude of imports, and the relative importance of the conse- 
quent drain on foreign exchange reserves. For example, Senegal 
is more concerned about the effects of a continued drain on 
foreign exchange reserves than is Nigeria, a country with enor- 
m m s  oil-generated foreign exchange reserves. With regard to 
the issue of comparative advantage, government officials com- 
monly reject the idea or refute the conclusion that their 
country does not have a comparative advantage in rice produc- 
tion. The concept is particularly unacceptable in countries 
such as Liberia where the vast majority of farmers produce 
rice. As noted in the previous section, governments of many 
WARDA countries have progressively introduced programs of price 
supports, import restrictions, and input subsidies for rice 
that are often .more generous for rice than for other staple 
foods. !Chose who stand to gain from such policies become the 
strongest domestic advocates for the continuation of government 
rice programs. Behind the general push for self-sufficiency 
Lies a desire for independence from world markets as far as 
basic foodstuffs are concerned, the growing popularity of rice 
among elites and urban consumers generally, and a suspicion 

'%ARDA Donors Conference Document, FAO, Rome, April 14-16, 
1981, p. 32. WARDA is in the process of compiling an annotated 
list of projects. The figure of 150 does not include an esti- 
mated 25-30 projects presently under negotiation. 

'''The canments are based upon a small sample of rice projects. 
A fully representative sampling was impossible within the time 
frame of the impact evaluation. 



that the comparative advantage argument is simply a ploy aimed 
at perpetuating the trade and dependency relat.ionships of the 
colonial era. In short, the comparative advantage position, 
even where it is understood, is generally not regarded as being 
sufficiently compelling in relationship to other considerations 
and government objectives to merit a reduction in efforts to 
promote rice production. 

2. Representatives of donor agencies supporting rice 
development projects are less inclined to disagree with the 
major thrust of the Stanford study. However, they offered the 
following reasons for continued support of such projects: 

Recipient countries want the projects. 

Several countries will grow rice regardless; rice 
development projects will reduce the negative net 
social profitability of such efforts. 

Certain improved rice techniques promise to reduce 
labor requirements per unit of output and thus have 
the potential to free labor for other, more profitable 
activities while maintaining levels of rice 
production. 

Riceyroduction from a number of projects is intended 
solely or primarily for consumption in the area of 
production and not to replace imports in major markets 
at or near the point of importation. 

While the Stanford study correctly reflects the situ- 
ation as of the late 19708, recent projections suggest 
a continuing increase in world market prices in the 
1980s. This continues to be a controversial point 
among researchers and policy-makers, about which a 
decision is largely dependent on one's view of the 
future. Food harvests in the early 1980s have driven 
prices down (see Figure C-3). 

There is considerable scope for improved efficiency in 
production, marketing, and processing of rice in vir- 
tually all West African countries, using techniques 
already available in these countries. 

While major breakthroughs are not probable in the 
short term, research on rice in the region is likely 
to produce an increasing number of results during the 
1980s which will improve production efficiency. 

In a number of cases, the promotion of improved prac- 
tices for rice production is only one component of-agricuitural 
development projects covering commodities in a particular 



reg ion .  This  i s  t h e  ca se ,  f o r  example, i n  t h e  World Bank's 
Upper Lofa County Rural Development p r o j e c t  i n  L i b e r i a ,  t h e  
Northeast  Savannah Rural  Development p r o j e c t  i n  t h e  Ivory 
Coast ,  t h e  E a s t e r n  I n t e g r a t e d  A g r i c u l t u r a l  Development p r o j e c t  
i n  S i e r r a  Leone, and t h e  Volta Region A g r i c u l t u r a l  Development 
p r o j e c t  i n  Ghana. A cu r so ry  examination of t h e  p r o j e c t e d  c o s t s  
and r e t u r n s  i n  t h e  p r o j e c t  documents sugges t s  t h a t  t h e  r i c e  
canponents a r e  o f t e n  marginal  i n  terms of  s o c i a l  p r o f i t a b i l i t y ,  
b u t  t h e i r  i n c l u s i o n  is j u s t i f i e d  i n  t e r m s  of  t h e  importance of  
r i c e  i n  t h e  farming systems of  t h e  a r e a s  and t h e  p o s s i b l e  
b e n e f i c i a l  e f f e c t s  of  improved rice produc t ion  e f f i c i e n c y  on 
t h e  produc t ion  of o t h e r  commodities. I n  o t h e r  i n s t a n c e s ,  
p r o j e c t s  a r e  viewed a s  p i l o t  e f f o r t s  aimed a t  de te rmin ing  t h e  
f e a s i b i l i t y  of t e c h n i c a l  packages and producer o r g a n i z a t i o n s .  

4. The performance of  p r o j e c t s  t o  d a t e  i s  q u i t e  mixed. 
On t h e  one hand, r e s u l t s  from farm-level  t r i a l s  and farmer 
tests of improved p r a c t i c e s  a r e  encouraging i n  a number o f  
i n s t a n c e s ,  no tab ly  i n  t h e  c a s e  of  swamp r i c e  i n  t h e  Casamance 
r eg ion  of  Senegal  and mangrove swamp r i c e  i n  S i e r r a  Leone and 
Guinea Bissau.  I n  o t h e r  p r o j e c t s ,  y i e l d s  p e r  h e c t a r e  and rates 
of farmer accep tance  have been cons ide rab ly  b e l o w  e x p e c t a t i o n s ,  
as h a s  been the c a s e  i n  the Mopti p r o j e c t  i n  Mali. Among t h e  
problems c i t e d  were t h e  f a c t s  t h a t  t h e  improved t echn iques  re- 
q u i r e d  i n c r e a s e s  i n  l a b o r  i n p u t s  and expend i tu re  p e r  h e c t a r e  
and t h a t  t h e  new v a r i e t i e s  were l e s s  r e s i s t a n t  t o  varying w a t e r  
c o n d i t i o n s  and t h e r e f o r e  n o t  worth t h e  e x t r a  r i s k ,  even i f  
y i e l d s  d i d  improve. Farmers a r e  r e l u c t a n t  t o  reduce ac reage  o r  
"pu t  more eggs i n  fewer b a s k e t s "  t o  accommodate t h e  new tech-  
n iques ,  even though t h e r e  is a good p rospec t  of a s i g n i f i c a n t  
expansion i n  y i e l d s .  This  appears  t r u e  p a r t i c u l a r l y  i n  a r e a s  
such as L i b e r i a ,  where l a b o r  r a t h e r  t han  l and  i s  t h e  major con- 
s t r a i n t  t o  expanded produc t ion .  Farmers appear  more r e c e p t i v e  
to  y i e ld - inc reas ing  measures i n  a r e a s  such a s  t h e  mangrove 
s w a m p  r eg ion  border ing  t h e  S c a r c i e s  River i n  S i e r r a  Leone, 
where nea r ly  a l l  s u i t a b l e  l and  i s  a l r eady  be ing  c u l t i v a t e d .  

5. V i r t u a l l y  a l l  t h e  i r r i g a t i o n  schemes v i s i t e d  or re-  
viewed r epo r t ed  a range of  t e c h n i c a l  and nlanagerial d i f f i c u l -  
t ies  t h a t  impeded r e a l i z a t i o n  of  t a r g e t e d  acreages  and y i e l d s .  
The inexper ience  of  p a r t i c i p a t i n g  farmers  i n  managing i n t e n s i v e  
i r r i g a t e d  farming systems i s  f r e q u e n t l y  c i t e d ,  a l though  t h e r e  
was a l s o  some evidence of  mismanagement a t  t h e  l e v e l  of p r o j e c t  
a d m i n i s t r a t i o n .  In  Mali,  farmers  r e p o r t e d  t h a t  l o c a l  e x t e n s i o n  
workers were sometimes less than  f a i r  i n  d i s t r i b u t i n g  t h e  i rr i-  
g a t e d  l and  i n s i d e  p r o j e c t  p o l d e r s ,  l and  t h a t  p rev ious ly  had 
been c o n t r o l l e d  by l o c a l  v i l l a g e s .  Farmers wanted t o  know i f  
it were p o s s i b l e  t o  have a po lde r  b u i l t  wi thout  a requirement  
t h a t  p r o j e c t  managers c o n t r o l  t h e  land .  I n  Senegal ,  b e t t e r  
r e s u l t s  w e r e  achieved i n  smal l - sca le ,  l o c a l l y  c o n t r o l l e d  



i r r i g a t i o n  schemes than i n  t h e  large-scale  schemes. l7 A t  t h e  
Kou Valley p ro j ec t  i n  Upper Volta, t h e r e  w e r e  ind ica t ions  of 
considerable progress i n  t he  development of farmer organiza- 
t ions ,  de sp i t e  continuing t echn ica l  problems. 

V I .  NOTES COMPARING THE STANFORD/WARDA STUDY WITH SELECTED 
IBRD RICE PROJECT ANALYSES 

During t he  course of t h e  evaluat ion,  some of t h e  r e s u l t s  
of t he  Stanford study were compared with t he  per  hec t a r e  input/  
output  assumptions i n  a s e l ec t i on  of IBRD-supported p ro jec t s .  
Unfortunately, t i m e  l im i t a t i ons  during t h e  evaluat ion d id  not 
permit  a canparison of Stanford study assumptions with a range 
of p ro jec t s  with rice components i n  each countiy o r  a system- 
a t i c  untangling of an impressive range of incomparabil i t ies .  
However, t he  f indings suggest t h a t  t h e  Stanford study needs up- 
da t ing  and extension t o  o the r  countr ies  and areas .  The update 
would serve t o  take  i n t o  account r e l a t i v e  p r i c e  changes and 
technological  advances, and t o  i den t i fy  cur ren t  a r ea s  and tech- 
nologies where t h e r e  i s  a ne t  pos i t i ve  soc i a l  p r o f i t a b i l i t y .  

Documents r e l a t i n g  t o  p ro j ec t s  i n  northern Ivory Coast, 
northern and eas te rn  S i e r r a  Leone, and c e n t r a l  Liberia  were 
examined. In the  case of t h e  nor theas tern  p ro l ec t  i n  t h e  Ivory 
Coast, which has  both a lowland and an i r r i g a t e d  r i c e  compo- 
nent,  t h e r e  w e r e  i n s u f f i c i e n t  da ta  t o  make c lose  comparisons 
with the  Stanford study. The s c i e n t i f i c  compli.cations included 
t h e  f a c t  t h a t  t he  i r r i g a t e d  r i c e  component included a rehab i l i -  
t a t i o n  of ex i s t i ng  f a c i l i t i e s .  Cost da ta  fo r  t h e  lowland r i c e  
production w e r e  mixed with those f o r  o the r  crops. However, t h e  
y i e ld  increase  a t t r i b u t a b l e  t o  u s e  of a modest package of i m -  
proved p rac t i c e s  i s  s ign i f i c an t l y  g r ea t e r  i n  comparison with 
t he  Stanford study (one ton  of paddy as  compared t o  ha l f  a 
t o n ) ,  which may be t he  major explanation f o r  a ne t  pos i t i ve  
economic re tu rn  i n  t he  p ro j ec t  ( a s  compared t o  a n e t  negat ive 
p r o f i t a b i l i t y  i n  t he  Stanford s tudy) ,  assuming del ivery  t o  
Abidjan i n  both instances.  

S imi lar ly ,  a y i e l d  increase  "gap" e x i s t s  i n  t h e  case  of 
S i e r r a  Leone, a s  shown i n  Table C-10. 

7 ~ e e  Edward W. Sparl ing,  "A Survey and Analysis of Ex-Post 
Cost-Benefit Studies  of Sahelian I r r i g a t i o n  P ro j ec t s , "  Develop- 
ment of Economics, Colorado S t a t e  University,  1981. 



Table C-10. Comparison of Stanford Study and IBRD Analyses 
of S i e r r a  Leone Inland Swamp Rice Projec t  Production 

Eastern Northern 
Stanford Study IBRD Projec t  IBRD Projec t  

Personday s 2 356 390 192 195-250 150 280 

T = Tradi t ional ,  I = Improved. 

In metric tons paddy per  hectare .  

Total  persondays per  hec ta re  including h i red  labor.  

Table C-10 a l s o  includes estimated persondays per  hec ta re  
associa ted  with each technology and shows s ign i f i can t ly  higher  
es t imates  i n  t h e  Stanford study than e i t h e r  of t h e  Bank proj-  
ects. I t  i s  q u i t e  poss ib le  t h a t  both s e t s  of f i gu re s  a r e  cor- 
r ec t .  Inland swamp areas  a r e  very heterogeneous i n  terms of 
t h e  t r a d i t i o n a l  input/output re la t ionsh ips  and re tu rns  t o  
improved prac t i ces .  Thus, even i n  areas  where s e t  soc i a l  
p r o f i t a b i l i t y  appears low o r  negative, pockets of high pro- 
f i t a b i l i t y  may a l s o  e x i s t  associated with spec ia l  s o i l  and 
water conditions. (The inverse may a l s o  be t r u e . )  For t h i s  
reason, r i c e ,  more than other  s t a p l e  foods, may requ i re  g rea te r  
s i t e - spec i f i c  t e s t i n g  of poss ib le  improvements i n  comparison 
with t r a d i t i o n a l  p rac t i ces .  

In  con t ras t ,  t h e  physical  input/output re la t ionsh ips  a r e  
similar f o r  both swamp and upland production i n  Liber ia  (not  
unrelated t o  the  f a c t  t h a t  the  Stanford study draws heavily on 
data  from t h e  Lofa country p ro jec t  supported by I B R D ) .  The 
IBRD da ta  suggest a  major increase  i n  r i c e  p r i ce s  and labor 
cos t s  r e l a t i v e  t o  o ther  inpu ts  between 1975 and 1984 but ,  on 
balance, t h e  d a e s t i c  r i c e  production appears t o  remain a t  a  
disadvantage compared t o  imports i n  the  Monrovia market. 



V I I .  CURRENT TRENDS I N  R I C E  POLICY 

Most governments s e t  o f f i c i a l  producer p r i c e s  f o r  paddy 
and many a l s o  attempt t o  con t ro l  r e t a i l  p r i ces ,  with varying 
degrees of success. Governments continue t o  face  t h e  d i f f i c u l t  
task  of t ry ing  t o  g e t  p r i ces  high enough t o  provide an incen- 
t i v e  t o  producers and low enough t o  keep consumers from riot- 
ing, a s  was t h e  case i n  Liberia  during t h e  spr ing  of 1979. 
This problem was a l s o  evident  i n  Senegal recent ly .  Cer ta in  
m u l t i l a t e r a l  donors were suggesting an increaee i n  t h e  p r i ce  
paid t o  producers, while t h e  Senegalese Government was worried 
about the  e f f e c t  t h a t  t h e  p r i c e  change might have on urban con- 
sumers. A small increase  was declared i n  1981. Senegal a l s o  
disbanded i t s  p a r a s t a t a l  marketing agency i n  1980, charging 
o the r  Government agencies and some p r iva t e  t r ade r s  with t h e  
co l l ec t ion  and d i s t r i b u t i o n  of l oca l  and imported rice. Mali 
has  ra ised  i t s  producer p r i c e  recent ly ,  i n  an attempt t o  pro- 
vide incent ive  ( o r  less d i s incen t ive )  t o  l o c a l  producers. Wage 
r a t e s  have r i s en  somewhat i n  Mali, but  not  enough t o  o f f s e t  t he  
comparative advantage Mali had during t h e  middle 1970s. 

A t  l e a s t  i n  some countr ies ,  t he r e  seems t o  be a g r ea t e r  
awareness of t he  high cos t  of r i c e  po l i c ies .  The Ivory Coast 
recent ly  lowered the  p r i c e  paid t o  producers from 75 C F A F / ~ ~  t o  
60 CFAF/kg and increased t h e  r e t a i l  consumer p r i c e  by 10 CFAF, 
i n  an attempt t o  lower t h e  subsidy r a t e  and t o  slow increased 
rice consumption. Donor agencies are a l s o  more aware of these  
cos t s .  

There seems t o  be a tendency away from la rge  r ice  p ro j ec t s  
aimed a t  import subs t i t u t i on  f o r  t h e  c a p i t a l  c i t y ,  and more of 
an  emphasis on subs t i t u t i on  i n  regional  markets. There i s  a l s o  
a tendency away from large-scale  i r r i g a t i o n  p ro jec t s .  Of 
ccurse,  t he r e  a r e  exceptions t o  these  t endenc~es .  Large r i v e r  
basin dam and i r r i g a t i o n  p ro j ec t s  a r e  proceeding i n  Senegal and 
being considered i n  Gambia and Mauritania. Niger is  continuing 
t o  place an emphasis on i r r i g a t e d  r i c e  production, with l i t t l e  
research o r  investment i n  f l oa t i ng  v a r i e t i e s .  

Comparative advantage i n  West Africa continues,  i n  most 
cases,  t o  be represented f a i r l y  well  by t h e  Stanford study. 
One major exception i s  S i e r r a  Leone. A recent  a g r i c u l t u r a l  
assessment by New Mexico S t a t e  University suggests  t h a t  wage 
r a t e s  have r i s en  enough i n  S i e r r a  Leone t o  o f f f ~ t  t h e  compara- 
t i v e  advantage reported i n  t h e  Stanford study. A 1  though 

18see "S ie r ra  Leone, Agr icul tura l  Sector  Assessment," USAID, 
1980, and Dunstan S.C. Spencer, "Rice Self-suff iciency i n  
S i e r r a  Leone, Is It an Impossible Dream?" Memo, WARDA, 1981. 



t h e r e  may be some methodological  d i f f e r e n c e s  i n  the c a l c u l a -  
t i o n s  of social p r o f i t a b i l i t y ,  t h i s  f i n d i n g  would s u g g e s t  a 
r e o r i e n t a t i o n  of S i e r r a  Leone 's  p o l i c i e s  towards  rice. How- 
e v e r ,  t h e  count ry  h a s  con t inued  t o  pursue  a n  a g g r e s s i v e  program 
o f  expansion i n  r ice.  This  m a t t e r  shou ld  be c a r e f u l l y  examined 
by Government and donor agency o f f i c i a l s .  

I t  should  be added t h a t  t h e r e  a r e  s e v e r a l  c o u n t r i e s  n o t  
w e l l  r e p r e s e n t e d  by t h e  c o u n t r i e s  s e l e c t e d  f o r  t h e  S t a n f o r d  
s t udy ,  p a r t i c u l a r l y  N ige r i a  and perhaps  Ghana. N i g e r i a  i s  a n  
example of a  country  where wage r a t e s ,  exchange r a t e s ,  and 
p r i c e s  have been s e v e r e l y  d i s t o r t e d  by t h e  e x p o r t  o f  o i l .  The 
overva lued  currency encourages  impor t s  of food. High wage 
r a t e s  i n  t h e  n o n a g r i c u l t u r a l  s e c t o r  a l s o  have  a d e v a s t a t i n g  
e f f e c t  on a g r i c u l t u r a l  p roduc t i on  by drawing away l a b o r  needed 
i n  a g r i c u l t u r e .  I n  an a t t emp t  t o  encourage domes t ic  produc- 
t i o n ,  the Government a t  one  p o i n t  i n  1979-1980 banned a l l  rice 
imports .  When p r i c e s  s h o t  up very h i g h ,  t h e  Government w a s  
f o r c e d  t o  a l l ow  some imports .  The problems i n  N i g e r i a  i n d i c a t e  
the d i f f i c u l t y  of f i n d i n g  t h e  r i g h t  mix o f  i n c e n t i v e s  f o r  l o c a l  
p roduc t i on  and a  t r a d e  p o l i c y  t h a t  w i l l  m e e t  impor t  r e q u i r e -  
ments. W i t h  p r e v a i l i n g  exchange and wage rates, N i g e r i a  may 
n o t  have a  comparat ive  advantage i n  any food c rop ,  and a  cer- 
t a i n  l e v e l  of p r o t e c t i o n  may need t o  be  adopted a s  t h e  on ly  way 
t o  expand ( o r  m a i n t a i n )  a g r i c u l t u r a l  p roduc t i on .  S i m i l a r  prob- 
lems wi th  overva lued  cur rency  e x i s t  i n  Ghana, excep t  t h a t  t h e  
ccun t ry  does  n o t  have t h e  f o r e i g n  exchange r e s e r v e s  o f  N ige r i a ,  
and t h e r e f o r e  h a s  s u f f e r e d  s e v e r e  s h o r t a g e s  o f  food impor t s  
when domes t ic  p roduc t i on  d i d  n o t  m e e t  l o c a l  demand. Again, 
some l e v e l  o f  p r o t e c t i o n  may be neces sa ry  i f  a g r i c u l t u r a l  pro- 
d u c t i o n  i s  t o  be main ta ined  o r  expanded. 

V I I I .  IMPLICATIONS FOR THE ROLE OF WARDA 

D e s p i t e  t h e  l i m i t e d  evidence o f  impact  o f  t h e  S t a n f o r d  
s t udy  on rice p o l i c i e s  and development p r o j e c t s  t o  d a t e ,  t h e  
e v a l u a t i o n  team b e l i e v e s  t h e r e  is an  expanded role f o r  WARDA t o  
p l ay  i n  t h e  a r e a  of economic and p o l i c y  i s s u e s .  To a  cons ide r -  
a b l e  degree ,  WARDA h a s  a l r e a d y  i n i t i a t e d  o r  proposed invo lve-  
ment i n  t h e  fo l l owing  a r e a s :  

1. Monitoring of developments w i t h  r e s p e c t  t o  ( 1 )  wor ld  
market  and domest ic  r ice p r i c e s ,  ( 2 )  r ice p o l i c i e s  o f  m e m b e r  
c o u n t r i e s ,  and ( 3 )  t h e  p r o g r e s s  o f  rice development projects. 
Although some o r i g i n a l  a n a l y s i s  might be i nvo lved ,  s i m i l a r  t o  
t h e  S t a n f o r d  s t udy ,  primary emphasis i n  t h e  n e a r  t e r m  would be 
p laced  on assembl ing and d i s s emina t i ng  i n fo rma t ion  from o t h e r  
s o u r c e s  such a s  p l ann ing  agenc i e s  o f  member c o u n t r i e s :  b i la t -  
e r a l  and m u l t i l a t e r a l  a s s i s t a n c e  o r g a n i z a t i o n s  such  a s  the 
World Bank, FAO, and USAID: i n s t i t u t i o n s  concerned w i t h  food 



po l i cy  i n  developing c o u n t r i e s  such a s  IFPRI; and the moni- 
t o r i n g / e v a l u a t i o n  u n i t s  a s s o c i a t e d  w i t h  r i c e  development 
p r o j e c t s .  

2. P a r t i c i p a t i n g  i n  po l i cy  d i s c u s s i o n s  of member country  
governments and d e l i b e r a t i o n s  between such governments and 
e x t e r n a l  donor agencies ,  w i th  t h e  aim of r a t i o n a l i z i n g  r i c e  
p o l i c y ,  t ak ing  i n t o  account bo th  po l i cy  object:ives of member 
governments and economic c o n s i d e r a t i o n s  such an c o s t s  of pro- 
duc t ion ,  economic values  f o r  i n p u t s  and ou tpu t s ,  and compara- 
t i v e  advantage c a l c u l a t i o n s .  

3. I d e n t i f y i n g  a r e a s  and techniques  where t h e  n e t  s o c i a l  
p r o f i t a b i l i t y  appears  t h e  most a t t r a c t i v e .  The team would rec-  
o m n d ,  on t h e  b a s i s  of economic c o n s i d e r a t i o n s  a lone ,  t h a t  
h i g h e s t  r e sea rch  p r i o r i t i e s  be  e s t a b l i s h e d  f o r  mangrove swamp 
r ice and f o r  upland r i c e  i n  t h e  more humid a r e a s ,  w i t h  p a r t i c u -  
l a r  emphasis on t h e  development of labor-saving i n t e r m e d i a t e  
technologies .  F l o a t i n g  r i c e  might come next  on t h e  r e s e a r c h  
agenda, a l though M a l i  i s  t h e  country  p r imar i ly  i n t e r e s t e d  i n  
such research  (Niger  and Niger ia  seem t o  be more i n t e r e s t e d  i n  
i r r i g a t e d  t echno log ie s ) .  Research on i r r i g a t e d  r i c e  technology 
should perhaps r e c e i v e  a  lower p r i o r i t y  u n t i l  the r e l a t i v e  
c o s t s  of i r r i g a t i o n  schemes can b e  reduced. Investments i n  
r e s e a r c h  should,  i n  genera l ,  be concent ra ted  i n  a r e a s  w i t h  
h ighe r  r a i n f a l l  and where r i c e  i s  a  primary crop.  I n  d r i e r  
a r e a s  and where r i c e  i s  a  secondary crop,  more a t t e n t i o n  should 
be given t o  a l t e r n a t i v e  crops .  

4. I n j e c t i n g  n e t  s o c i a l  p r o f i t a b i l i t y  c o n s i d e r a t i o n s  i n t o  
t h e  de te rmina t ion  of r i c e  r e sea rch  p r i o r i t i e s  by WARDA, as we l l  
as by i n t e r n a t i o n a l ,  r eg iona l ,  and n a t i o n a l  r e sea rch  organiza-  
t i o n s  ope ra t ing  i n  West Afr ica .  

!I%e e v a l u a t i o n  team concludes t h a t  the S tan fo rd  s tudy i s  a 
b a s e l i n e  document of h igh  p r o f e s s i o n a l  q u a l i t y  reviewing r i c e  
p o l i c i e s  and p r o j e c t s  i n  s e l e c t e d  West Afr ican  c o u n t r i e s .  I t  
can se rve  as an important  r e f e r e n c e  po in t  f o r  t h e  f u t u r e  a c t i -  
v i t i e s  of WARDA. I t  should be noted t h a t  WARDA h a s  no t  been an 
u n c r i t i c a l  proponent of n a t i o n a l  s e l f - s u f f i c i e n c y  o r  of t h e  
p r o l i f e r a t i o n  of rice development p r o j e c t s ,  a l though the organ- 
i z a t i o n ' s  mandate p l aces  a l i m i t a t i o n  on the n a t u r e  of t h e  ad- 
versary  role. Ins t ead ,  WARDA should be a b l e  t o  make i n c r e a s i n g  
use  of i t s  growing e x p e r t i s e  and s p e c i a l  r e l a t i o n s h i p s  with  
member c o u n t r i e s  t o  work toward a  r a t i o n a l i z a t i o n  of r i c e  p o l i -  
c i e s .  Comparative advantage i s  j u s t  one of s e v e r a l  important  
c o n s i d e r a t i o n s  t h a t  m e m b e r  c o u n t r i e s  must weigh i n  designing 
p o l i c i e s .  Given p r e s e n t  world market p r i c e s  and r e source  en- 
dowments of t h e  reg ion ,  some obse rve r s  have argued t h a t  c e r t a i n  
c o u n t r i e s  do n o t  appear t o  have a  comparative advantage i n  pro- 
ducing anything,  even f o r  domestic consumption, except  i n  a r e a s  
d i s t a n t  from the p r i n c i p a l  p o i n t  of impor ta t ion .  To do  nothing 



is not an acceptable alternative, quite aside £ran employment, 
equity, and income generation considerations, and carefully 
selected projects can assist in pointing the way to developing 
a true canparative advantage in the production of certain com- 
modities in the future. It would be in the interests of the 
region as a whole for WARDA to identify and concentrate its 
efforts on those areas with positive net social profitability 
and disassociate itself from indiscriminate and clearly uneco- 
nomic efforts to promote national self-sufficiency. 

By putting its eggs in fewer, more carefully selected bas- 
kets WARDA can significantly increase its chances of making a 
major impact on rice production in the region during the coming 
decade. However, this would leave WARDA with the very real 
problem of an increasingly skewed distribution of the benefits 
of its activities in favor of those few countries and areas 
that enjoy a comparative advantage in rice production. 
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I. INTRODUCTION 

The West African Rice Development Association (WARDA) i s  
an intergovernmental organization with 15 member countr ies  (see 
map on page x i ) .  Approximately 2 mi l l ion hectares  a r e  planted 
t o  r i c e  i n  the  region, and t h e  average product.ivity i s  re la -  
t i ve ly  l o w ,  estimated a t  1.3 tons  per hectare.  

Rice production and import s t a t i s t i c s  fo r  t h e  15 WARDA 
countr ies  f o r  the  decade of t h e  1970s a r e  presented i n  Table D-1. 
The l a s t  th ree  columns of t h i s  t a b l e  a r e  very s t r i k ing ,  pa r t i c -  
u la r ly  those f o r  the  most recent  years.  I t  i s  obvious t h a t  the  
rapid and s ign i f i can t  increases i n  imports c lea r ly  ind ica te  
t h a t  the  average per cap i ta  consumption i s  increasing a t  a 
f a s t e r  r a t e  than annual t o t a l  production. Self-sufficiency i n  
r i c e  becanes more and more unlikely with t h e  passing of time. 
Unless there  i s  a marked decrease i n  the  per cap i ta  consumption 
and/or a s ign i f i can t  increase i n  t o t a l  production, the  goal of 
self-suff iciency appears unlikely t o  be achieved within t h e  
next decade. Any adverse conditions, e i t h e r  environmental o r  
ag r i cu l tu ra l ,  w i l l  fu r ther  lower the  chances of meeting t h e  
goal. 

Table D-1. Rice Production and Import S t a t i s t i c s  fo r  the  
WARDA Countries 

- - -  - - - - - - - 

Paddy Production Rice Imports Cost Imports Percentage 
Year (1,000 m t )  (1,000 m t )  ($1.000) Imported 
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In the  A I D  Projec t  Paper fo r  WARDA dated December 1974, 
t h e  s t a t e d  goal i s  t o  increase the  quant i ty  and qua l i ty  of rice 
production i n  W e s t  Africa i n  order t o  approach regional  s e l f -  
suff ic iency,  bu t  no t a r g e t  da t e  i s  mentioned. The Pro jec t  
Paper fu r the r  s t a t e s  t h a t  t h e  purposes a r e  (1) t o  develop new 
high-yielding r i c e  v a r i e t i e s  f o r  t he  d i f f e r e n t  ecosystems of 
t h e  region, and ( 2 )  t o  disseminate high-yielding v a r i e t i e s  and 
r e l a t ed  c u l t u r a l  p rac t i ces  t o  West African farmers. 

The development and dissemination of higher  y ie ld ing  var i -  
e t i e s  should enable increased production. Equally important, 
small farmer productivi ty increases  r e su l t i ng  from v a r i e t a l  
improvement and re la ted  technologies a r e  e s s e n t i a l  to  increas- 
ing small farmer incomes and thus t o  addressing t he  fundamental 
problems of r u r a l  development and income d i s t r i bu t ion .  WARDA's 
i n ten t ion  t o  draw the  v i t a l  l i n k  between research and develop- 
ment programs i s  r e f l ec t ed  by s t a t i n g  t h a t  t h e  dissemination of 
high-yielding v a r i e t i e s  is a p ro jec t  purpose. 

WARDA's p r i o r i t i e s ,  approved by i t s  Governing Council, are 
as follows: 

Variety improvement 
Training 
Coordination of research and development 
Seed mul t ip l i ca t ion  
F e r t i l i z e r  t r i a l s  
Agrometeorology 
Weed control  
Plant  protec t ion 
Mechanization of r i c e  cropping 
Water management 

Some of t h e  above a r e  research p ro jec t s ,  o thers  a r e  t r a in ing  
pro jec t s ,  and s t i l l  o thers  a r e  development p ro jec t s .  The func- 
t i o n s  of WARDA's Research Department a r e  shown i n  Figure D-1. 

11. WEST AFRICAN ECOLOGY 

The four major ecosystems f o r  r i c e  c u l t i v a t i o n  i n  W e s t  
Africa a r e  (1) rainfed/upland (humid f o r e s t  a rea ,  semiarid 
a r e a ) ,  ( 2 )  i r r i g a t e d  (swamp r i c e ,  control led  i r r i g a t i o n ) ,  
( 3 )  deepwater/floating, and ( 4 )  mangrove swamp. 

Associated with these  four ecosystems i s  an extremely wide 
var ia t ion  i n  environmental condit ions t h a t  includes r a i n f a l l ;  
evapotranspirat ion;  s o l a r  rad ia t ion ;  temperature; l e v e l  of in- 
s ec t s ,  d iseases ,  and weeds; s o i l  types: and c u l t u r a l  manage- 
ment. 



Figure  1. Organizat ion Chart of WARDA' s Research Department 
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The average t o t a l  annual  r a i n f a l l  f o r  t h e  r e g i o n  v a r i e s  
from a s  l i t t l e  as 300 mm t o  a s  much a s  4,500 mm. Normally, a  
c r o p  of r a in fed /up l and  r ice  r e q u i r e s  a minimum of 600 mm of 
w a t e r ,  more o r  less uniformly d i s t r i b u t e d  throughout  t h e  grow- 
i n g  season.  Moisture stress f o r  any s i g n i f i c a n t  l e n g t h  of t ime  
du r ing  t h e  growing season,  p a r t i c u l a r l y  a t  t h e  s e e d l i n g  and 
f lower ing  s t a g e s ,  can reduce y i e l d s ,  even t o  the p o i n t  of c r o p  
f a i l u r e .  The o t h e r  extreme, t o o  much r a i n ,  can be n e a r l y  a s  
d e v a s t a t i n g ,  because  prolonged and heavy r a i n f a l l  i s  a s s o c i a t e d  
w i t h  h i g h  humidity t h a t  encourages t h e  i nc idence  of  d i s e a s e s ,  
i n s e c t s ,  and weeds. S o l a r  r a d i a t i o n  v a r i e s  widely th roughout  
t h e  r e g i o n  and t o  a  somewhat lesser e x t e n t  w i t h i n  a  g iven  a r e a .  
I n  Richard T o l l ,  l o c a t e d  a t  16  deg rees  n o r t h  of t h e  equa to r ,  
t h e  mean d a i l y  sunsh ine  i s  11.3 h o u r s  i n  December and 13.0 
hours  i n  June.  Rokupr, which i s  9 deg rees  n o r t h  and where one 
might  expec t  less v a r i a t i o n ,  h a s  7.3 h o u r s  of sunsh ine  d a i l y  i n  
December and 5.2 hours  i n  June,  b u t  because  of cloudy weather ,  
t h e r e  a r e  only  2.1 hours  of sunsh ine  a  day i n  August. The 
e v a p o t r a n s p i r a t i o n  r a t e  is h i g h e r  du r ing  t h e  main c r o p  season  
i n  J u n e  a t  Richard T o l l  t han  a t  Rokupr. The maximum tempera- 
t u r e s  dur ing  t h i s  season a r e  38.5 deg rees  C a t  Richard T o l l  and 
30.6 deg rees  C a t  Rokupr. The average annual  r a i n f a l l  a t  t h e s e  
two s t a t i o n s  i s  300 nun and 3,000 mm, r e s p e c t i v e l y .  The r i ce  
p l a n t  consumes more moi s tu re  under h igh  t empera tu re s  and long 
hou r s  of  sunsh ine ,  and d i s e a s e  and i n s e c t  problems a r e  less 
f r e q u e n t  t h a n  under c o n d i t i o n s  of lower t empera tures  and less  
sunsh ine .  Under good c u l t u r a l  management, a s s o c i a t e d  w i t h  
sunny c o n d i t i o n s  and adequa te  mois tu re ,  r ice y i e l d s  a r e  h i g h e r .  
S o i l s  good f o r  r ice  c u l t i v a t i o n  a r e  t h o s e  which r e t a i n  mois tu re  
and  have r e l a t i v e l y  h igh  f e r t i l i t y .  Many of t h e  s o i l s  i n  t h e  
r e g i o n  need good management, p a r t i c u l a r l y  t h o s e  w i t h  aluminum 
and i r o n  t o x i c i t y  problems. Rainfed r ice  i s  grown i n  s o i l s  
which are least p roduc t ive  due t o  t h e i r  i n h e r e n t l y  l o w  f e r t i l -  
i t y  l e v e l  and v u l n e r a b i l i t y  t o  d rought  c o n d i t i o n s .  

I I I. WARDA RESEARCH STRATEGY 

WARDA's g o a l s  r e l a t e d  t o  t h e  r e s e a r c h  depa r tmen t ' s  a c t i v i -  
t ies  a r e  t o  i n t r o d u c e  i n t o  t h e  r e g i o n  var ie t i es /germplasm t h a t  
a r e  a d a p t a b l e  t o  t h e  d i f f e r e n t  ecosystems; t o  deve lop  o r  adap t  
p roduc t ion  packages and t echno log ie s :  and t o  reduce l o s s e s  t o  
i n s e c t s ,  d i s e a s e s ,  and weeds. A l l  of  t h e s e  g o a l s  a r e  aimed 
toward improving produc t ion  and p r o d u c t i v i t y .  

WARDA's f i r s t  s t e p  toward i n t r o d u c i n g  new v a r i e t i e s  i s  t o  
sc reen  a  wide range of germplasm under t h e  v a r i o u s  a g r o c l i m a t i c  
c o n d i t i o n s  found i n  t h e  reg ion .  About 3,000 l i n e s  a r e  grown 
annua l ly  f o r  p r e l imina ry  o b s e r v a t i o n  and seed m u l t i p l i c a t i o n .  
Approximately 1 0  p e r c e n t  of t h e s e  v a r i e t i e s  a r e  s e l e c t e d  f o r  
i n c l u s i o n  i n  t h e  I n i t i a l  Eva lua t ion  T r i a l s  ( I E T ) .  The IETs 



con ta in  approximately 200 e n t r i e s  which are s e l e c t e d  f o r  t h e  
d i f f e r e n t  ecosystems. These t r i a l s  were observed a t  Suakoko, 
Rokupr, and Sapu dur ing t h i s  eva lua t ion .  A t  t h e  t i m e  of obser-  
va t ion ,  t h e r e  appeared t o  be  l i t t l e  o r  no m a t e r i a l  t h a t  was 
s u p e r i o r  o r  equal  t o  t h a t  i n  t h e  coord ina ted  v a r i e t y  t r i a l s ,  
t h e  next s t e p  i n  t h e  sc reen ing  process .  Recently,  t h e r e  have 
been n ine  d i f f e r e n t  s e t s  of coordinated v a r i e t y  t r i a l s ,  t w o  f o r  
t h e  o f f  or dry season and seven f o r  t h e  main o r  wet season,  
covering t h e  d i f f e r e n t  ecosystems of t h e  reg ion .  One s e t ,  t h a t  
f o r  t h e  off-season (dry  season) ,  was p lan ted  a t  10 l o c a t i o n s  i n  
t h e  region.  Each s e t  c o n s i s t s  of about 15 v a r i e t i e s .  About 80 
coordinated t r i a l s  a r e  conducted each y e a r  throughout t h e  re- 
gion. A s  a  genera l  r u l e ,  a  v a r i e t y  i s  included i n  a  t r i a l  f o r  
no  more than  two y e a r s .  Af te r  t h a t  t i m e ,  a  member country may 
wish to  test  it f u r t h e r  o r  r e l e a s e  it a s  an approved v a r i e t y .  
No informat ion was a v a i l a b l e  a t  WARDA headquar te rs  or had been 
r e l eased  by member c o u n t r i e s  a s  t o  t h e  number of v a r i e t i e s  
t e s t e d  under t h e  WARDA program o r  t h e  p o s s i b l e  a r e a  p l an ted  
with v a r i e t i e s  from t h i s  system. Also, t h e r e  was l i t t l e  evi-  
dence dur ing t h e  team's v i s i t  t o  a s e l e c t e d  number of t h e  coun- 
t r i e s  t h a t  any s i g n i f i c a n t  a r e a  was p l an ted  t o  v a r i e t i e s  t e s t e d  
under t h i s  program. 

During t h e  f i r s t  few y e a r s  of WARDA's r esearch  program, 
f e r t i l i z e r  t r ia ls  were conducted on a  s i m i l a r  b a s i s  a s  t h a t  f o r  
t h e  coordinated v a r i e t y  t r i a l s .  These were d i scont inued  i n  
1976 when it was r e a l i z e d  t h a t  t h e s e  t r i a l s  were too s i t e -  
s p e c i f i c  to  be  continued i n  t h e  coordinated t r i a l s  program. 

Weeds a r e  one of t h e  b i g g e s t  c o n s t r a i n t s  t o  r i c e  produc- 
t i o n  i n  t h e  a rea ,  p a r t i c u l a r l y  f o r  upland cond i t ions  where 30 
pe rcen t  o r  more i n  l o s s e s  have been found. T r i a l s  have been 
c a r r i e d  o u t  a t  f i v e  l o c a t i o n s  on ra infed/upland r i c e ,  and a t  
most l o c a t i o n s  hand weeding was found t o  be s u p e r i o r  t o  he rb i -  
c ides .  Under i r r i g a t e d  condi t ions ,  good land  p r e p a r a t i o n  w a s  
very advantageous for weed c o n t r o l .  The same s i t u a t i o n  w a s  
observed a t  Rokupr f o r  t h e  mangrove swamp a r e a s  where power 
t i l le rs  had been int roduced t o  prepare  t h e  l and  b e f o r e  t r a n s -  
p l an t ing .  However, no s u i t a b l e  program had been developed f o r  
t h e  purchase,  maintenance, and use  of power t i l l e r s  by t h e s e  
farmers. 

Many d i f f e r e n t  i n s e c t i c i d e  t r i a l s  have been c a r r i e d  o u t  i n  
t h e  region.  Severa l  of t h e s e  were observed a t  Rokupr and t h e r e  
appear t o  be  l i t t l e  or no b e n e f i c i a l  economic: r e s u l t s  from t h e  
use of i n s e c t i c i d e s .  

I n  a d d i t i o n  to  t h e  r e sea rch  programs d iscussed  above and 
c a r r i e d  o u t  by t h e  headquar te rs  s t a f f  i n  Monrovia, t e c h n i c a l  
support ing s e r v i c e s  a r e  provided which inc lude  t h e  Seed Nursery 
Farm a t  Suakoko, L ibe r i a ;  t h e  Seed Laboratory and Processing 
Center  a t  Fendel l ,  L ibe r i a :  t h e  P l a n t  Quaran t ine  Center a t  



Ibadan, Nigeria: and the  West African Germplasm Conservation 
Center a t  Fendell. 

The Seed Nursery i s  used t o  screen a l l  of t h e  introduced 
material  a f t e r  seed samples have been cleared by t h e  Quarantine 
Center. The Seed Laboratory and Processing Center has equip- 
ment and f a c i l i t i e s  fo r  seed cleaning, sample drying, pur i ty  
and germination t e s t s ,  and moisture determination. F a c i l i t i e s  
a r e  now avai lable  for  short-term seed storage a s  well  a s  
medium-term storage for  germplasm conservation. This l a t t e r  
f a c i l i t y  w i l l  be used t o  preserve WARDA's in tens ive  r i c e  col- 
l e c t i on  e f f o r t s  from the  member countr ies .  

I V .  THE SPECIAL RESEARCH PROJECTS 

Special  research p ro j ec t s  of WARDA a r e  located a t  Richard 
~ o l l / ~ a n a y e ,  Senegal for  i r r i g a t e d  r i c e ;  Rokupr, S i e r r a  Leone 
f o r  mangrove swamp r i c e ;  Mopti, Mali f o r  deepwater and f loa t ing  
r i c e ;  and Bouake, Ivory Coast fo r  semiarid upland r i c e .  

A t  Richard Tol l ,  t r i a l s  r e l a t ed  t o  v a r i e t a l  improvement, 
crop physiology, entomology, s o i l  chemistry, and weed control  
a r e  conducted. The s t a f f  a t  Rokupr conducts t r i a l s  r e l a t ed  t o  
v a r i e t a l  improvement; i n sec t  control ,  including crabs;  disease 
control ;  herbic ides  and cu l t i va t ion  methods t o  control  weeds: 
and s o i l  science. A t  Mopti, p ro jec t s  dealing with v a r i e t a l  
improvement, agronomy, weed science, entomology, and preexten- 
s ion a r e  considered. Only v a r i e t a l  improvement has been under- 
taken during the  pas t  a t  Bouake. The work a t  t h e  Mopti S t a t i on  
is discussed i n  a separate appendix. 

A.  Richard Tol l  

The specia l  project  i n  Richard T o l l / ~ a n a y e  was es tabl ished 
t o  conduct research on cons t ra in t s  r e l a t ed  t o  i r r i g a t e d  r i c e  
production. The climate i s  very typ ica l  of t h a t  of the  
Sahelian area and was described i n  more d e t a i l  e a r l i e r  i n  t h i s  
p ro f i l e .  Senegal has plans f o r  construct ing dams t o  increase 
t h e  po ten t ia l  fo r  growing more r i c e  under i r r i g a t e d  condit ions 
along t h e  Senegal River. The ba re s t  e s sen t i a l  f a c i l i t i e s  have 
been constructed a t  t h e  research s i t e  and include t h e  develop- 
ment of about 6 hectares  of i r r i g a t e d  land, l abora tor ies ,  
sheds, and o f f i ce s .  The major object ives  of the  p ro jec t  were 
t o  conduct research on v a r i e t a l  improvement and physiology, 
weed control ,  entomology, s o i l  and f e r t i l i t y  s tud ies ,  and, more 
recent ly ,  azo l la  cul ture .  



Rice grown under Sahelian-zone c o n d i t i o n s  i s  s u b j e c t  t o  
long  pe r iods  of  s o l a r  r a d i a t i o n  and h igh - l igh t  i n t e n s i t y .  Even 
though t h e s e  c o n d i t i o n s  a r e  very f avorab le  f o r  h igh  product iv-  
i t y ,  t h e r e  a r e  soil  and c l i m a t i c  problems which p r o h i b i t  con- 
t i nuous  r i c e  cropping,  even when adequate i r r i g a t i o n  water  i s  
a v a i l a b l e .  Some of t h e s e  c o n s t r a i n t s  a r e  s a l i n e  s o i l s ,  photo- 
pe r iod - sens i t i ve  v a r i e t i e s ,  h i g h  evapo t r ansp i r a t ion  r a t e s ,  l w  
t e n p e r a t u r e  dur ing  e a r l y  growth s t a g e s  and h igh  temperature  a t  
a n t h e s i s  (bo th  l e a d  to  s t e r i l i t y ) ,  and loss of g r a i n  to  b i r d s .  

V a r i e t i e s  w e l l  adapted t o  t h e  i r r i g a t e d  cond i t ions  found 
i n  t h e  a r e a  of Richard T o l l  and o t h e r  s i m i l a r  ecosystems a r e  
be ing  sought.  C h a r a c t e r i s t i c s ,  i nc lud ing  h igh  y i e l d ;  t o l e r a n c e  
t o  co ld  tempera tures  and s a l i n e  s o i l s :  r e s i s t a n c e  t o  b i r d s ,  
major d i s e a s e s ,  and i n s e c t s ;  f avo rab le  response t o  f e r t i l i z e r :  
and good g r a i n  q u a l i t y  a r e  t h e  aims of t h i s  r e s e a r c h  component. 

Water c o n t r o l  on farmers '  f i e l d s  i s  n o t  adequate and t h i s  
l e a d s  to  improper c o n t r o l  of bo th  wild  p e r e n n i a l  and annual  
r i c e  spec ie s .  Research has  been c a r r i e d  o u t  on chemical ,  me- 
chan ica l ,  and c u l t u r a l  p r a c t i c e s  f o r  weed c o n t r o l .  A s tudy  on 
formulat ion,  r a t e s ,  and numbers of a p p l i c a t i o n s  has  a l s o  been 
undertaken.  It  i s  a n t i c i p a t e d  t h a t  a s  t h i s  s tudy p rogres ses ,  
it w i l l  p rov ide  in format ion  on t h e  r e l a t i o n s h i p  between cu l -  
t u r a l  p r a c t i c e s  such a s  d i r e c t  sowing, t r a n s p l a n t i n g ,  and 
ra tooning  and h e r b i c i d e  a p p l i c a t i o n s .  

I n s e c t  p e s t s  cause seve re  l o s s e s  i n  r i c e  y i e l d s  i n  t h e  
a r e a .  To canbat  t h e s e  l o s s e s ,  r e sea rch  workers a r e  i d e n t i f y i n g  
t h e  n a t u r a l  enemies of t h e  i n s e c t  p e s t s ,  e s t i m a t i n g  y i e l d  
lcases, s tudying  t h e  e f f e c t  of c u l t u r a l  methods on i n s e c t  popu- 
l a t i o n s ,  and screening  germplasm f o r  i n s e c t  r e s i s t a n c e .  The 
date of sowing appeared t o  b e  a determining f a c t o r  i n  t h e  abun- 
dance of stem b o r e r s  and t h e  amount of d e s t r u c t i o n  they  caused.  
Whitehead, which is  a s s o c i a t e d  wi th  t i m e  of  p l a n t i n g ,  w a s  most 
s e r i o u s  f o r  t h e  e a r l y  sowings from June to J u l y .  V a r i e t a l  re -  
s i s t a n c e  was determined t o  b e  the only means f o r  c o n t r o l l i n g  
dead h e a r t s .  I n s e c t i c i d e s  have been found t o  c o n t r o l  stem 
bore r s ,  b u t  no economic s t u d i e s  have been c a r r i e d  o u t  t o  d e t e r -  
mine t h e  p r o f i t a b i l i t y  and chances of farmer adopt ion  of t h e s e  
p r a c t i c e s .  Rice i n s e c t  p e s t s  have been c o l l e c t e d  i n  t h e  a r e a  
and i d e n t i f i e d .  A l s o ,  s e v e r a l  p reda to r  i n s e c t s  have been co l -  
l e c t e d  f r a n  t h e  a rea .  

S o i l  and f e r t i l i t y  s t u d i e s  have been conducted t o  c l a s s i f y  
t h e  va r ious  r i c e  soils i n  t h e  a r e a  and t h e  f e r t i l i t y  changes 
which t a k e  p l a c e  under i n t e n s i v e  r i c e  cropping.  T h i s  is  a rel- 
a t i v e l y  long-term s tudy and w i l l  cons ide r  methods of c o r r e c t i n g  
n u t r i e n t  d e f i c i e n c i e s  a s  they may occur w i th  cont inuous crop- 
ping.  Sulfur-coated urea  (SCU) has  been t e s t e d  and compared t o  
g ranu la t ed  urea:  e a r l y  r e s u l t s  i n d i c a t e  t h a t  SCU i s  n o t  s i g n i -  
f i c a n t l y  b e t t e r  t han  g ranu la t ed  urea  i n  terms of r i c e  produc- 
t i v i t y .  



Research on azo l la  and i t s  benef i t  t o  i r r i g a t e d  r i c e  cul- 
t u r e  has been undertaken. Azolla i s  a nitrogen-fixing blue- 
green algae associated with a small aquatic  f e rn  and has world- 
wide d i s t r i bu t ion  i n  both temperate and t r o p i c a l  climates.  Its 
annual nitrogen-fixing r a t e  may be a s  high a s  450 kg of n i t ro -  
gen per  hectare.  Azolla species have been introduced and have 
mult ipl ied.  Comparative growth s tud ies  of d i f f e r e n t  azo l la  
species  i n  i r r i g a t e d  r i c e  p lo t s ,  including age of the  r i c e  
p lant  when the  azo l la  i s  introduced, have been undertaken. 
Nitrogen f e r t i l i z e r  was applied t o  some of the  p lo t s .  A t  t h e  
time of observation, the re  was very l i t t l e  d i f ference  between 
any of the  p l o t s  and no d i scern ib le  increase i n  growth o r  color  
( ind ica t ing  presence or  absence of n i t rogen)  of t h e  r i c e  
p lants .  With the  extreme weather conditions found a t  Richard 
Toll--hot and cold, high evapotranspiration r a t e s  and shortage 
of  water during the  off-season--azolla does not  appear t o  have 
much promise a s  a nitrogen supplement i n  the  Senegal Basin. 

Upon c loser  examination of t h e  research being conducted a t  
Richard ~ o l l / ~ a n a y e ,  it becomes q u i t e  obvious t h a t  nearly a l l  
t h e  research i s  s i t e - spec i f i c  and i t s  uses and benef i t s  w i l l  be 
applicable largely  t o  t h e  Senegal River Basin. Thus, t h e  pro- 
gram i s  more o r  l e s s  a nat ional  one. I t  would make l i t t l e  d i f -  
ference i f  t h i s  or  s imi lar  research were conducted a t  o ther  
i r r i g a t e d  areas  a s  it would.s t i l1  be s i t e - spec i f i c  and thus 
e s sen t i a l l y  a nat ional  program ra ther  than one for  t h e  i r r i -  
gated areas  found i n  the  region. 

B . Rokupr 

Mangrove swamp r i c e  i s  considered by some t o  have the  
g rea t e s t  po ten t ia l  for  increased production i n  West Africa. 
Less than 10 percent  of the  r i c e  area of t h e  region i s  planted 
with mangrove-swamp r i c e ,  ye t  production i s  over 12 percent.  
I t  i s  believed t h a t  with improved technologies, packaging, and 
productivi ty,  t h e  areas under cu l t iva t ion  could each be 
doubled. 

Mangrove-swamp r i c e  research i s  ca r r ied  out  a t  the  Rokupr 
s t a t i o n  i n  S i e r r a  Leone. This i s  a r e l a t i v e l y  old s t a t i o n ,  
f i r s t  es tabl ished a s  a nat ional  s t a t i o n  i n  1934. In 1952, it 
became the  West Africa Rice Research S ta t ion ,  and then i n  1964, 
i t  again became a nat ional  s t a t i on .  During t h e  time from 1934 
u n t i l  the  present ,  the  research has been concentrated on man- 
grove swamp r i c e  problems. 

The object ive  of t h e  research program i s  t o  increase t h e  
productivi ty of mangrove-swamp r i c e  through s tud ies  on v a r i e t a l  
improvement, entomology, p l an t  pathology, agronomy, and control  
of weeds. One goal i s  t h e  se lec t ion  of v a r i e t i e s  f o r  growth i n  



the mangrove swamp during t h e  r a i n y  season.  This  would r e q u i r e  
a p l a n t  t h a t  i s  long maturing (160-180 days ) ,  photoperiod sen- 
s i t i v e  w i t h  l a r g e  p a n i c l e s ,  t a l l ,  semi-erect ,  r e s i s t a n t  t o  
s h a t t e r i n g ,  and s u i t a b l e  f o r  l o w - f e r t i l i t y  condi t ions .  Another 
i s  s e l e c t i o n  f o r  v a r i e t i e s  t h a t  a r e  s h o r t  maturing (140-150 
days) and s a l t  t o l e r a n t  f o r  use  on more s a l i n e  a reas .  A l a r g e  
number of v a r i e t i e s  a r e  being screened f o r  matur i ty  d u r a t i o n ,  
pest and d i s e a s e  r e s i s t a n c e ,  and t o l e r a n c e  t o  ]?hysiological  
d i s o r d e r s  r e s u l t i n g  from s o i l - t o x i c  cond i t ions  such a s  s a l i n -  
i ty .  A smal l  h y b r i d i z a t i o n  p r o j e c t  i s  underway, b u t  it i s  n o t  
f a r  enough along t o  have any new v a r i e t i e s  reafiy f o r  t r i a l .  
T r i a l s  on optimum d a t e  of sowing, age of s eed l ings  a t  t ime o f  
t r a n s p l a n t ,  and p l a n t  populat ion d e n s i t y  a r e  be ing  conducted. 

One of t h e  f i r s t  s t e p s  taken  by t h e  entomologis ts  was t o  
make a c o l l e c t i o n  and survey of the i n s e c t  p e s t s  of mangrove- 
swamp r i c e .  These c o l l e c t i o n s  i n d i c a t e  t h a t  i n s e c t s  a r e  much  
more important  t h a n  o r i g i n a l l y  a n t i c i p a t e d  and t h a t  improved 
c u l t u r a l  methods are a l s o  of g r e a t  importance f o r  reducing 
losses caused by i n s e c t s .  These methods inc lude  d a t e s  of 
t r a n s p l a n t i n g  and sowing, r a t e s  and k inds  of f e r t i l i z e r  ap- 
p l i e d ,  and burning of the r i c e  s t u b b l e .  The b reede r s  and 
entomologis ts  a r e  working toge the r  on v a r i e t a l  r e s i s t a n c e .  
Crabs a l s o  cause s e r i o u s  damage t o  t h e  s e e d l i n g s  a f t e r  t r a n s -  
p l an t ing .  Both chemical c o n t r o l  by soaking th.e s e e d l i n g s  i n  
i n s e c t i c i d e  be fo re  t r a n s p l a n t i n g  and t h e  age crf s e e d l i n g s  a t  
t r a n s p l a n t a t i o n  have given some means of c r a b  c o n t r o l .  Most of 
t h e s e  s t u d i e s ~ h a v e  been undertaken a t  Rokupr and a r e  in tended  
t o  be t r i e d  gradua l ly  i n  o t h e r  m e m b e r  coun t r i e s .  

The p l a n t  pathology program has  been q u i t e  s i m i l a r  to  t h e  
one f o r  entomology, i n  t h a t  d i s e a s e  surveys of S i e r r a  Leone 
have been made and coopera t ive  programs a r e  be ing  c a r r i e d  o u t  
w i t h  t h e  breeders  to  develop v a r i e t i e s  wi th  d i s e a s e  r e s i s t a n c e .  
Work on rice b l a s t  and "udbat ta"  h a s  been i n i t i a t e d  and w i l l  
con t inue  t o  r ece ive  s p e c i a l  a t t e n t i o n .  

The k i r i  k i r i  g r a s s  found i n  t h e  mangrove swamps is an  
extremelya;_?ficult weed f o r  farmers  t o  c o n t r o l  and causes  se- 
vere  l o s s e s  i n  r i c e  y i e l d s .  Good c u l t i v a t i o n  through t h e  u s e  
o f  power t i l l e r s  f o r  s o i l  p repa ra t ion  p r i o r  t o  t r a n s p l a n t i n g  
has given p o s i t i v e  r e s u l t s  i n  the c o n t r o l  of . t h i s  g r a s s .  

The monitoring of s a l t  con ten t  of water  and so i l  along t h e  
Sca r i e s  River has  enabled the s c i e n t i s t s  t o  d e f i n e  t h e  geo- 
g raph ica l  l i m i t s  f o r  rice product ion.  I t  h a s  been e s t a b l i s h e d  
t h a t  n i t rogen  i s  t h e  major de f i c i ency  i n  most a r e a s .  An in j ec -  
t i o n  technique f o r  t h e  a p p l i c a t i o n  of u rea  h a s  been shown to  
c o r r e c t  t h i s  def ic iency  and h a s  given results similar to  t h o s e  
ob ta ined  from t h e  use  of su l fur -coa ted  urea,  a f e r t i l i z e r  more 
expensive than urea  bu t  w i t h  a  longer  r e l e a s e  time. The germ- 
plasm c o l l e c t i o n  is being t e s t e d  f o r  s a l t  t o l e r a n c e  i n  col labo-  
r a t i o n  wi th  t h e  breeder .  



The research a c t i v i t i e s  on mangrove-swamp r i c e  fo r  WARDA 
a r e  concentrated a t  the  Rokupr S t a t i on  and t h i s  program, l i k e  
t h e  one a t  Richard Toll ,  serves primarily a s  a nat ional  pro- 
gram. Even though r i c e  i s  grown i n  the  Casamance i n  Senegal 
under s imi la r  environmental condit ions,  t h e  team was t o l d  t h a t  
t h e  research e f f o r t s  of Rokupr had l i t t l e  app l i cab i l i t y  t o  the  
Senegal area. On the  o ther  hand, Guinea Bissau has  p ro f i t ed  
markedly from t h i s  research and is grea t ly  expanding the  area  
under cu l t iva t ion  and increasing production. 

C. Bouake 

Although none of the  team members v i s i t e d  t h e  Bouake 
Sta t ion i n  t h e  Ivory Coast, considerable a t t e n t i o n  and dis-  
cussion were given t o  it i n  the  course of the  evaluat ion.  The 
s t a t i o n  conducts research on severa l  crops grown i n  the  a r ea ,  
and r i c e  i s  only one of these  crops. The I n s t i t u t  de Recherche 
en Agronornie Tropicale (IRAT) was given t h e  mandate t o  work on 
upland r i c e  f o r  the  Ivory Coast. The upland r i c e  program f o r  
WARDA i s  ca r r i ed  out a t  Bouake by two s c i e n t i s t s ,  and i s  l i m -  
i t e d  s t r i c t l y  t o  research on upland conditions--that is,  semi- 
a r i d  areas.  The program has l a rge ly  been one of t e s t i n g  newly 
developed o r  introduced p l an t  material .  The p lan t  character is -  
t i c s  t h a t  have been se lec ted  a r e  drought res i s tance ,  r es i s tance  
t o  disease,  acceptable gra in  type and ea t ing qua l i t y ,  shor t  t o  
medium durat ion,  and sha t te r ing  res i s tance .  The WARDA r i c e  
breeder has developed a method t o  screen v a r i e t i e s  f o r  sha t te r -  
ing res is tance .  Several v a r i e t i e s  have been developed a t  t h e  
s t a t i o n  t h a t  a r e  su i t ab l e  f o r  s t r i c t l y  upland conditions o r  
semiarid a reas  but a r e  not widely accepted fo r  ra infed condi- 
t ions. 

Approximately 65 percent of t h e  r i c e  area i n  the  region i s  
rainfed/upland, but  WARDA has  had only two research a s s i s t a n t s  
working on r i c e  f o r  t h i s  ecosystem. The average y i e l d  i s  e s t i -  
mated t o  be l e s s  than one ton per hectare  fo r  rainfed/upland 
r i c e  grown i n  t h e  region, while t h a t  f o r  o ther  r i c e  crops i s  
estimated t o  be twice t h i s  amount. Because of t h e  e r r a t i c  
r a i n f a l l  pa t t e rn  and amounts, upland r i c e  i s  a high-risk crop. 
For t h i s  reason, t h e  work a t  Bouake has  been la rge ly  concen- 
t r a t e d  on developing drought-resis tant  mater ia l .  Coupled with 
poor r a i n f a l l  a s  a drawback t o  upland r i c e  production i s  t h e  
very l o w  management l eve l  of the  West African farmers. Never- 
t he l e s s ,  the re  a r e  areas i n  t h e  region i n  which ra in fa l l /up land  
r i c e  i s  grown where more humid conditions e x i s t  than i n  the  
Ivory Coast. Presently,  the  WARDA program i s  conducting l i t t l e  
research on these conditions. I t  can be argued t h a t  the  poten- 
t i a l  fo r  increasing the  productivi ty and production of ra in fed /  
upland r i c e  is not a s  g r ea t  a s  t h a t  f o r  o ther  r i c e  crops and, 
therefore ,  should not receive a s  much e f f o r t .  On t h e  o ther  



hand, because t h i s  r ice is  qrown on such a  wide expanse of l and  
and i s  the major r i c e  c rop  f o r  subs i s t ence  farmers ,  it seems 
l o g i c a l  to  do more r e sea rch  on it than  t h a t  which i s  c u r r e n t l y  
undertaken f o r  semiar id  cond i t ions  a lone.  A l l  a s p e c t s  of i t s  
c u l t i v a t i o n ,  i nc lud ing  v a r i e t a l  improvement, c u l t u r a l  tech- 
niques ,  i n s e c t  d i s e a s e  and weed c o n t r o l ,  and t o l e r a n c e  to 
adverse  s o i l  and c l i m a t i c  cond i t ions ,  should b e  more c l o s e l y  
examined t o  s e e  i f  changes could l ead  t o  more r i c e  product ion.  
This should be followed up wi th  r e s e a r c h  i n  t h o s e  a r e a s  wi th  
t h e  l a r g e s t  p o t e n t i a l  f o r  i n c r e a s e s  i n  product ion.  

D. Mopti: C o n s t r a i n t s  

The o b j e c t i v e  of t h i s  Mopti r e sea rch  a c t i v i t y  w a s  t o  de- 
ve lop  deepwater / f loa t ing  r i c e  v a r i e t i e s  and c u l t u r a l  p r a c t i c e s  
t o  overcane smal l  farmer product ion  c o n s t r a i n t s .  T h e  P r o j e c t  
Paper envis ioned s t a t i o n  s c i e n t i s t s  performing a s  an i n t e g r a t e d  
team "concent ra t ing  complementary s c i e n t i f i c  guidance r e sources  
on t h e  r e s o l u t i o n  o f  mutual o b j e c t i v e s . "  The West Afr ican  Rice 
Development Assoc ia t ion  (WARDA) was t o  provide a d d i t i o n a l  sci- 
e n t i f i c  guidance through i t s  S c i e n t i f i c  and Technical  Committee 
i n  coord ina t ion  w i t h  i n t e r n a t i o n a l  c rop  r e sea rch  i n s t i t u t i o n s  
and t h e  I n s t i t u t  d '  Economie Rurale (IER) which i s  r e s p o n s i b l e  
f o r  c rop  r e sea rch  i n  Mali. 

Progress  toward overcoming smal l  farmer product ion  con- 
s t r a i n t s  was modest, a t  b e s t ,  because of the following f a c t o r s .  

1. Personnel 

Lack of a  Sen io r  S t a f f  

Recruitment of two e x p a t r i a t e  s e n i o r  s c i e n t i s t s  and an 
a g r i c u l t u r e  ex tens ion  l i a i s o n  s p e c i a l i s t  was au thor ized .  The 
t w o  s e n i o r  s c i e n t i s t s  were t o  s e rve  a s  s t a t i o n  d i r e c t o r  and 
deputy d i r e c t o r ,  whose r e s p e c t i v e  d u t i e s  would b e  to  adminis te r  
t h e  s t a t i o n ,  d i r e c t  t h e  r e sea rch  of Afr ican  a s s i s t a n t  sc ien-  
t ists,  and t o  a s s i s t  i n  guiding and adv i s ing  t h e  s t a t i o n  r e -  
search.  The ex tens ion  s p e c i a l i s t  was t o  v i s i t  ex tens ion  ser- 
v i c e s  of member c o u n t r i e s  t o  provide in format ion  on t h e  Mopti 
t r i a l s  and a s c e r t a i n  t h e  s t a t u s  of the r e sea rch  packages devel-  
oped. Unfor tuna te ly ,  t h e  e x p a t r i a t e  s e n i o r  s c i e n t i s t s  and ex- 
t e n s i o n  s p e c i a l i s t  were n o t  r e c r u i t e d ,  s i n c e  Mopti, l o c a t e d  450 
m i l e s  n o r t h e a s t  of Bamako, l a c k s  t h e  ameni t ies  t h a t  e x p a t r i a t e s  
expect .  For example, t h e r e  a r e  no medical f a c i l i t i e s  o r  i n t e r -  
n a t i o n a l l y  a c c r e d i t e d  schools ,  e l e c t r i c i t y  i s  unce r t a in ,  t h e  
c l ima te  i s  d i sag reeab le ,  and imported goods a r e  not  r e a d i l y  



a v a i l a b l e .  Recognized s e n i o r  s c i e n t i s t s  can f i n d  o t h e r ,  more 
a t t r a c t i v e  employment o p p o r t u n i t i e s .  A s  explained below, t h i s  
l a c k  of d i r e c t i o n  and guidance caused r e sea rch  d e f i c i e n c i e s  i n  
t h e  e a r l y  p r o j e c t  y e a r s  and diminished t h e  p o t e n t i a l  impact. 

I n  July  1979, D r .  Stephen Ko l i ,  a  Ghanaian s o i l  s c i e n t i s t ,  
was r e c r u i t e d  a s  t h e  a c t i n g  deputy d i r e c t o r .  (Kol i  rece ived  
h i s  B.Sc. degree from Corne l l ,  h i s  M.S. from Wisconsin, and h i s  
Ph.D. from Oklahoma S t a t e  Un ive r s i ty . )  A s  a  r e s u l t  of h i s  
t r a i n i n g  and exper ience ,  he i s  very knowledgeable i n  t h e  funda- 
mentals  of app l i ed  research .  While h i s  p resence  d e f i n i t e l y  
improved t h e  s t a t i o n ' s  r e sea rch ,  a d d i t i o n a l  s e n i o r  s c i e n t i s t s  
a r e  r equ i r ed  t o  develop, w i t h i n  t h e  p r o j e c t ,  t h e  r e s e a r c h  
e x p e r t i s e  and impact p o t e n t i a l  o r i g i n a l l y  envis ioned.  The l a c k  
o f  s e n i o r  s c i e n t i s t s '  guidance and a s s i s t a n c e  remains t h e  
s i n g l e  most s e r i o u s  c o n s t r a i n t  t o  q u a l i t y  r e sea rch .  

J u n i o r  S t a f f  

I n  1976, r e s e a r c h  a s s i s t a n t s  were h i r e d  t o  a s s i s t  i n  va- 
r i e t a l  improvement, a g r o n o q ,  weed c o n t r o l ,  entomology, and ex- 
t e n s i o n  research .  Add i t iona l ly ,  a  farm manager and f i n a n c i a l  
o f f i c e r  were appointed.  Because e x p a t r i a t e  s e n i o r  s c i e n t i s t s  
could n o t  be r e c r u i t e d ,  t h e s e  jun io r  s t a f f  members were as-  
s igned r e s p o n s i b i l i t y  f o r  conduct ing s t a t i o n  r e sea rch .  

The f i r s t  s t a t i o n  exper imental  work was i n i t i a t e d  i n  1977. 
Although t h i s  eva lua to r  was unable t o  l o c a t e  t h e  1977 annual 
r e p o r t ,  r epo r t ed ly  l i t t l e  was achieved dur ing  t h i s  season.  
(This  i s  hard ly  s u r p r i s i n g  f o r  a  new, r e l a t i v e l y  inexper ienced 
o r g a n i z a t i o n  so remote from suppor t ing  i n s t i t u t i o n s  and agen- 
c i e s .  ) 

Annual r e p o r t s  from 1978 t o  1980 were reviewed. me qual-  
i t y  of t h e  1978 and 1979 f i e l d  experiments was f a i r  a t  b e s t .  
The c o e f f i c i e n t s  of v a r i a t i o n  (CV), which expres s  t h e  s t anda rd  
d e v i a t i o n  p e r  exper imental  u n i t  a s  a  percentage  of t h e  exper i -  
mental  mean, were exceedingly high--as h igh  a s  85 pe rcen t .  The 
implied " l a c k  of c o n t r o l "  was so  g r e a t ,  i n  many cases ,  t h a t  ex- 
per imenta l  r e s u l t s  a r e  doub t fu l .  The 1970 C V s  decreased s i g n i -  
f i c a n t l y  and were g e n e r a l l y  i n  an accep tab le  range.  (This  i m -  
provement apparen t ly  coincided wi th  D r .  K o l i ' s  appointment a s  
t h e  a c t i n g  s t a t i o n  d i r e c t o r . )  However, t h e  o v e r a l l  i m p l i c a t i o n  
i s  t h a t  of a prev ious  l ack  of t e c h n i c a l  guidance. W e  could  n o t  
d e t e c t  from r e p o r t s  o r  i n t e rv i ews  t h a t  W A R D A / M O ~ ~ O V ~ ~  has  ex- 
tended t e c h n i c a l  f i e l d  p l o t  a s s i s t a n c e .  Knowing about  t h e  l a c k  
of experienced s e n i o r  s c i e n t i s t s  a t  Mopti, Monrovia should have 
p e r i o d i c a l l y  s e n t  members from i t s  re sea rch  s t a f f  t o  Mopti to  
a c t i v e l y  guide and p a r t i c i p a t e  i n  s t a t i o n  f i e l d  r e sea rch .  
S i m i l a r l y ,  t h e r e  i s  no evidence of t h e  U S A I D  p r o j e c t  manager 
v i s i t i n g  t h e  s t a t i o n  dur ing  t h e  l a s t  two p r o j e c t  y e a r s .  



A need for additional guidance is still evident by the 
almost cmplete lack of trial and plot identification. Clear 
and distinct marking and identifying of all trials and plots is 
important (1) to avoid the application of erroneous plot 
treatments: (2) to serve an extension purpose, since viewers 
can thus more fully understand the trials; (3) to develop pride 
and a sense of participation in all station personnel as a re- 
sult of neat, well-established plots; and (4) to influence 
touring executives and administrators from donor agencies who 
frequently lack technical backgrounds and often make judgments 
based on appearances. (The latter is not entirely misleading 
since neat, well-marked plots are indicative of concern and an 
effort to perform good field research.) 

The problems associated with the research staff have 
increased. At the time of this evaluation, the weed control 
assistant had gone to the United States for graduate studies, 
the assistant in charge of entomology had died, the assistant 
in charge of extension research was in the hospital, and the 
agronomy assistant was in Guinea working on off-station region- 
al plots. The acting director, with his administrative and 
other duties, cannot direct all station research; additional 
assistance is urgently required. 

The ultimate solution to staff constraints could be the 
appointment of Malian senior staff who accept the living condi- 
tions at Mopti. To this end, WARDA has taken appropriate steps 
by sending station personnel for advanced training, with the 
intent of ultimately appointing them to station senior scien- 
tist positions. Meanwhile, WARDA must immediately fill both 
the senior scientist and research assistant vacancies either by 
recruitment or by assigning Monrovia research personnel to help 
the station on a periodic visitation basis. 

2. Station Facilities 

In general, station facilities, such as offices, labora- 
tories, equipment, warehouse, and sheds, were adequate to 
support an applied field research program. However, the exper- 
imental area has serious deficiencies which continue to con- 
strain station achievement: lack of both water control and 
precision land leveling. The station consists: of 35 hectares 
divided into 4 polders. Within the station is a canal whose 
gates open into each polder. The head of the canal is blocked 
but has a concrete pumping pad. 

The intent was to convey water by pumping, and control its 
level in the polders independent of the level of the adjacent 
Niger River. Unfortunately, this system was never used; in 
fact, it was never completed. Water is now conveyed to the 



polders through another canal  which c i r c l e s  t h e  s t a t i o n  and 
whose water l eve l  i s  control led  d i r e c t l y  by t h e  r i ve r .  Thus, 
only crude water control  i s  possible;  when t h e  r i v e r  is very 
l o w ,  t h e  polders  have no water. 

For on-station deepwater/floating r i c e  research,  it i s  
important t o  control  water depth, dura t ion of treatment,  and 
time of treatment. In  f a c t ,  the  s t a t i o n  requ i res  both drainage 
and i r r i g a t i o n  capabi l i ty  so  t h a t  any combination of water 
treatments can be applied. This i s  not possible a t  Mopti: t h e  
annual repor t s  contain numerous references t o  on-stat ion exper- 
iments and p l o t s  l o s t  t o  drought and flood. Additionally,  
seedlings on some p l o t s  did not emerge o r  the  stand died be- 
cause r a i n  ( p r i o r  t o  flooding by t h e  r i v e r )  flooded undrainable 
lower polder areas ,  draining seedlings and leaving higher p l o t s  
dry. 

A t r i a l  o r  a treatment l o s t  through a lack of water con- 
t r o l  i s  a y e a r ' s  time l o s t  and, because of high s t a t i o n  over- 
head cos ts ,  represents  considerable monetary loss .  To assure  
repeatable experimental conditions and t o  prevent drought o r  
flood losses ,  adequate s t a t i o n  water control  f a c i l i t i e s  should 
be developed and polders should be precise ly  land-leveled. A 
qua l i f i ed  i r r i g a t i o n  engineer should assess  s t a t i o n  f i e l d  con- 
d i t i o n s  and develop plans and recommendations for  an adequate 
water control  system. 

3. Project  Purpose 

Toward the  goal of achieving West African se l f -suff ic iency 
i n  r i c e ,  the  p ro jec t  proposes " t o  develop and a s s imi l a t e  new 
high-yielding r i c e  v a r i e t i e s  and c u l t u r a l  p r ac t i ce s  f o r  speci- 
f i ed  r i c e  types of regional  p r i o r i t y  i n  West Africa." Obvious- 
l y ,  t h e  s t a t ed  purpose places high p r i o r i t y  on breeding and 
se lec t ion  fo r  high y ie lds .  To a degree, t h i s  purpose does not  
s u f f i c i e n t l y  s t r e s s  increasing West African r i c e  production 
through other  approaches, such a s  increased a v a i l a b i l i t y  of 
high-quality seed o r  breeding f o r  "avoidance of r i sk . "  Indeed, 
the  development of high-yielding deepwater and f l oa t i ng  r i c e  
v a r i e t i e s  may not be feas ib le ;  excessive p l an t  growth and 
s t r e s s  i n  response t o  deepwater may preclude any s i g n i f i c a n t  
breakthrough i n  developing high-yielding deepwater/floating 
r i c e  v a r i e t i e s .  

The more p ro f i t ab l e  route is through improved c u l t u r a l  
p rac t i ces .  Of course, t h i s  i s  covered i n  the  p ro j ec t  purposes. 
Variety s e l ec t i on  and minimal hybr id iza t ion a r e  p a r t  of t h e  
Mopti research program. For Mali, breeding and se l ec t i on  fo r  
" r i s k  aversion" i n  r e l a t i o n  t o  drought should be given p r i o r i t y  
over breeding for  high yie lds .  Discussion with t h e  s t a t i o n  



director, farm manager, and Operation Riz-Mopti extension per- 
sonnel indicated that approximately one-third of the planted 
crop is lost yearly to drought induced by insufficient early 
rain or early recession of flood waters. The risk of loss by 
drought is so important that farmers are reluctant to invest in 
weeding, fertilizer, and other recommended cultural practices. 
Undoubtedly, this drought factor will slow the adoption rate of 
other important station-developed packages even if water con- 
trol capability should accelerate the selection or development 
of varieties with greater drought resistance. 

E. Mopti: Achievement and Impact 

Phase I of the Mopti operation has made little impact so 
far on deepwater/floating rice production. While the lack of 
senior scientists, the recent shortage of research assistants, 
and lack of water control have all seriously constrained pro- 
gress, a primary deterrent affecting the farmer is insufficient 
time. Although the staff was organized in 1976, no experiments 
were initiated until 1977. The time required to develop and 
select varieties, practice-test them under fann conditions, and 
extend them to farmers precludes the possibility of signifi- 
cantly influencing production within four cropping years. 

One must evaluate the station achievements in the proper 
perspective; despite the above-mentioned constraints, Mopti has 
been conducting applied research trials with some modest ac- 
complishments. 

1. Seed Multiplication 

Presently, Mopti multiplies improved seed of three varie- 
ties formerly selected by the Institut de Recherche en Agronomie 
Tropicale (IRAT) (Khao Gaew, Nang Kiew, and Mali Swan). Seed 
of foundation quality is being produced in each generation. 
While the source of breeder's seed was not indicated, it prob- 
ably comes from Suakoko, Liberia. This foundation seed is sold 
to a Government of Mali seed organization which remultiplies it 
to produce registered equivalent seed (based on generations 
only). The resulting seed is further remultiplied by contract 
farmers to produce a generation-equivalent certified seed which 
is sold to the general farming public. It could not be deter- 
mined if the various seed grades were processed for multiplica- 
tion and subsequent distribution. 

Reportedly, this seed is in great demand but short supply. 
The station produced its first seed crop in 1978, an estimated 
10 mt. Based on estimated planting rates and yields, subsequent 



successive multiplications were estimated to have 25 to 1 and 15 
to 1 multiplication ratios. Thus, approximately 3,750 mt of 
seed, derived from station sources, were sold to farmers in 
1981. At sowing rates of 100 kg/ha, this was sufficient seed to 
plant 37,500 hectares or approximately 25 percent of Mali's 
floating rice/deepwater area. Station production of recommended 
varieties in 1979 and 1980 was estimated at 16 and 12 tons, re- 
spectively. Indeed, the production of foundation seed of pre- 
sent and future recommended varieties is an important area in 
which the Mopti Station can exert considerable impact on 
deepwater/floating rice production. They have the ability to 
provide seed of assured genetic purity. The use of high- 
quality improved seed should, as a purchased input, increase 
yields at least 10-15 percent; this is the most cost-effective 
way of increasing production. 

2. Varietal Improvement 

On-station varietal trials were conducted in 1981 for the 
third time; 1981 was also the second year of off-station test- 
ing. There were 11 off-station testing sites in 1980 and 9 in 
1981, including the farmer field trials conducted with Opera- 
tion Riz Mopti, the Government of Mali's local rice extension 
organization. (In Mali, extension services are organized by 
crops.) 

Based on varietal testing, some of the more consistent 
varieties include the following: 

1. BKN 6986-105-P (medium and shallow zone) 

2. BKN 6986-38-1 (shallow zone) 

3. DM-16 (medium and shallow zone) 

4. DM-17 (shallow zone) 

It is anticipated that the station will make varietal rec- 
ommendations in 1982 (based on trials ending in 1981). Hbw- 
ever, based on the present seed multiplication rates, these 
will not be available to farmers until 1985. Hybridization at 
Mopti has not, as yet, resulted in recommended varieties. 



3. Cultural Practices 

Plowing, with either oxen or tractor, followed bv harrow- 
ing, increased yields 100 percent over hand-hoe preparation. 

Sowing from July 10-20, versus other times, results in 
significantly hiqher yields. Sowing before these dates reduces 
the yields because of greater competition with wild rice and 
because of soil crusting. Seeds sown after these dates are 
less able to withstand the flood. Planting from Julv 10-20 
allows better organization of weed-control measures. 

The variety BH2 was found to be responsive to nitroqen 
fertilizer. Applying 100 kg/ha of ammonium phosphate at 
tilling followed by 100 kg/ha urea just before flooding in- 
creased yields by 1.8 mt/ha. For nonsubsidized fertilizers, 
benefit-cost ratios were highest at Mopti-South (benefit-cost = 
2.5) with 50 kg/ha ammonium phosphate at tilling, and 50 kg/ha 
of urea just prior to flooding. The ratio (benefit-cost = 
6.28) at Sofara was highest, with 50 kg/ha ammonium phosphate 
at tilling. 

The station anticipates a release of recommendations very 
soon. Unfortunately, fertilizers complicate the drought issue, 
and generally farmers resist applying fertilizer to deepwater/ 
floating rice because of the high probability of crop loss and 
the generally low-yield response. 

In the Mopti area, weeds present a very serious constraint 
to increased production. From research on- and off-station, 
Mopti is now recommending two hand weedings, at 21 days and 49 
days after the rice emerges. The 21 days apparently corre- 
sponds to the average time required to distinquish the rice 
plant from annual wild rice. At 49 days, the water is not yet 
deep enough to hinder farmers. 

Other promising control measures include plowinq and har- 
rowing following harvest, with another harrowing at the beqin- 
ning of the next season. 

4. Extension 

Currently, the Mopti Station cooperates closely with O ~ e r -  
ation Riz Mopti, the local rice extension service, in conduct- 
ing additional variety, fertility, and weed control trials for 
farmers. Operation Riz Mopti conducts other research indepen- 
dent of the Mopti Station. However, the WARD/Monrovia station 
assists them with their experimental design and their various 
extension and rice production training courses given at 
Fendell, Liberia. 



F. Mopti: Recommendations 

To facilitate greater productivity and benefits to farm- 
ers, the following are recommended. 

Provide additional direct senior scientist research 
input either by recruitment or periodic visitation by 
WARDA/Monrovia scientists. 

Fill all vacant research assistant positions. 

Increase the production of recommended improved varie- 
ties of foundation seed. 

Continue the emphasis on develowinq weed-control mea- 
sures, particularly mechanical measures. 

Emphasize varietal selection and breeding for drought 
resistance. 

Develop an adequate water control svstern which in- 
cludes both irrigation (flooding) and drainage 
capability. 

Strengthen the existing extension ties with Operation 
Riz Mopti through consultation, exchange of informa- 
tion, and expansion of cooperative on-farm trials. 

Promote a greater extension function at the station 
through field days, tours, and so on. Accordingly, 
identify and mark all trials and plots. 

Initiate a program to train Malians (through a combi- 
nation of advanced academic and experimental station 
experience) for Mopti senior scientist positions. 

Promote more frequent visits by both USAID and WARDA 
officials. 

V. CONCLUSIONS 

In summary, it appears that as the WARDA research programs 
evolve, these programs are becoming more and more site specific 
and, at the same time, are fulfilling the needs of the areas or 
ecosystems in which they are located. There is a dearth of 
trained scientists conducting rice research within the national 
programs, but the Richard Toll/Fanaye, Mopti, Rokupr, and 
Bouake stations are beginning to provide results that are most 
useful to countries in which the projects are located. 



At the same time, the scientists located in WARDA head- 
quarters appear to be underutilized. There are! at least nine 
staff members in the Research Department who do not really have 
active projects. Some of these workers could and should be as- 
signed to one of the four stations. Even if they were assigned 
to a station, they could still travel to the member countries 
to provide technical assistance as they now do, since that role 
is quite limited. 
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I. INTRODUCTION 

S i n c e  i t s  i n c e p t i o n  i n  1973, t h e  West A f r i c a  R i c e  Develop- 
ment Assoc i a t i on  (WARDA) t r a i n i n g  program has  provided s h o r t -  
term cou r se s  on a v a r i e t y  of  s u b j e c t s  r e l a t e d  t o  rice r e s e a r c h  
and development f o r  ove r  650 p a r t i c i p a n t s  from t h e  15  member 
c o u n t r i e s .  Former p a r t i c i p a n t s  i n  t h e  WARDA c o u r s e s  now occupy 
a s i g n i f i c a n t  number of middle- and upper- level  r ice  r e s e a r c h  
and development p o s i t i o n s  throughout  t h e  region.  WARDA's 
t r a i n i n g  program emerges a s  one of  t h e  most impor tan t  a r e a s  o f  
p o t e n t i a l  impact on rice produc t ion .  The adequacy of  t h e  
t r a i n i n g  i s  only  one f a c t o r  i n f l u e n c i n g  p r o g r e s s  i n  rice pro- 
d u c t i o n  i n  t h e  reg ion .  Notable  among t h e  o t h e r  f a c t o r s  are t h e  
development of  s i g n i f i c a n t  t e c h n o l o g i c a l  advances which can be 
r e a d i l y  used by l a r g e  numbers of  farmers ,  and t h e  e x i s t e n c e  o f  
policies and p r i c e  c o n d i t i o n s  f a v o r a b l e  t o  t h e  p roduc t ion  o f  
r ice. The t r a i n i n g  program can be viewed a s  a f a c i l i t a t i n g  o r  
a c c e l e r a t i n g  f a c t o r  which can s i g n i f i c a n t l y  improve t h e  func- 
t i o n i n g  of t h e  v a r i o u s  i n s t i t u t i o n s  concerned w i t h  r ice re- 
s e a r c h  and development i n  t h e  member c o u n t r i e s .  

The e v a l u a t i o n  team at tempted t o  de te rmine  t h e  e x t e n t  o f  
impact of  t h e  t r a i n i n g  program through a v a r i e t y  of  means, i n -  
c lud ing  c o n t a c t  w i t h  former . p a r t i c i p a n t s  and t h e i r  s u p e r v i s o r s  
i n  t h e  c o u n t r i e s  v i s i t e d  as w e l l  a s  d i s c u s s i o n s  wi th  s t a f f  of 
t h e  WARDA t r a i n i n g  department and a review of t h e  t r a i n i n g  
m a t e r i a l s .  Given t h e  l i m i t e d  t i m e  a v a i l a b l e  and t h e  d i f f i c u l t y  
and sometimes i m p o s s i b i l i t y  of  i s o l a t i n g  t h e  impact of  a  
s p e c i f i c  WARDA cou r se  on t h e  performance of  an i n d i v i d u a l ,  an  
i n s t i t u t i o n ,  or a n a t i o n a l  r ice development program, t h e  
r e s u l t s  of t h e s e  e f f o r t s  n e c e s s a r i l y  c o n t a i n  an e lement  o f  
s u b j e c t i v e  judgment. I n  any even t ,  t h e  f u l l  impact of  t h e  
t r a i n i n g  e f f o r t s  t o  d a t e  w i l l  n o t  b e  f e l t  f o r  s e v e r a l  y e a r s .  

A key c o n s i d e r a t i o n  was t h e  e x t e n t  t o  which former p a r t i -  
c i p a n t s  i n  WARDA t r a i n i n g  programs and t h e i r  s u p e r v i s o r s  per- 
ce ived  t h a t  t h e  performance of t h e  i n d i v i d u a l s  involved and of  
t h e  i n s t i t u t i o n  g e n e r a l l y  h a s  improved a s  a consequence of  t h e  
t r a i n i n g  rece ived .  While it is acknowledged t h a t  p e r c e p t i o n  is 
n o t  e q u i v a l e n t  t o  a n  o b j e c t i v e  t e s t  of performance, it was f e l t  
t h a t  such a test was imposs ib le  t o  a d m i n i s t e r  g iven the t i m e  
and r e s o u r c e  l i m i t a t i o n s  of  t h e  eva lua t ion .  

The fo l lowing  s e c t i o n  b r i e f l y  reviews t h e  major  components 
of  WARDA's t r a i n i n g  program which c o n s i s t s  of seven cou r se s  on 
v a r i o u s  s p e c i a l i z e d  s u b j e c t s  ranging i n  t i m e  from a few weeks 
t o  6 months. S e c t i o n  I1 d e t a i l s  t h e  u t i l i z a t i o n  of  t h e  t r a i n -  
i n g  programs by member c o u n t r i e s  and sugges t s  r ea sons  f o r  t h e  
observed d i f f e r e n c e s .  S e c t i o n  I11 summarizes t h e  r e s u l t s  of 
t h e  survey of former p a r t i c i p a n t s  t h a t  w a s  c a r r i e d  o u t  i n  t h e  
c o u r s e  of t h e  e v a l u a t i o n ,  and p r e s e n t s  t h e  p r i n c i p a l  
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o b s e r v a t i o n s  and conc lu s ions  o f  t h e  e v a l u a t i o n  t e a m  w i th  
r e f e r e n c e  t o  t h e  t r a i n i n g  program. 

A. F a c i l i t i e s  

WARDA'S t r a i n i n g  program a c t i v i t i e s  a r e  c o n c e n t r a t e d  a t  
t h e  Fende l l  T ra in ing  Center  on t h e  o u t s k i r t s  of Monrovia, 
L i b e r i a .  The s i te  h a s  t h e  advantage o f  proximity  t o  t h e  
L i b e r i a n  Col lege  o f  A g r i c u l t u r e  farm, some of whose f a c u l t y  
members g i v e  l e c t u r e s  i n  t h e  Cente r ;  t o  t h e  WARDA S e c r e t a r i a t  
l o c a t e d  i n  Monrovia; and t o  t h e  a i r p o r t .  The s i t e  h a s  t h e  
c r i t ica l  d i sadvan tage  of n o t  be ing  l o c a t e d  on p a r t i c u l a r l y  good 
l a n d  f o r  growing r ice,  and of  be ing  some d i s t a n c e  from a rice- 
growing a r e a  of any s i g n i f i c a n c e .  Thus, t h e  c o n t a c t  which par-  
t i c i p a n t s  have w i th  r ice fa rmers  and r ice  development p r o j e c t s  
i n  the cou r se  of t h e i r  t r a i n i n g  i s  l i m i t e d  t o  f i e l d  t r i p s ,  
which t end  t o  be expensive  and time-consuming. 

The p h y s i c a l  f a c i l i t i e s  a t  F e n d e l l  a r e  now used t o  capac- 
i t y ,  accommodating approximate ly  30 s t u d e n t s  a t  a  t i m e  on a  
rocan-and-board b a s i s .  The cooking and e a t i n g  f a c i l i t i e s  are 
extremely  cramped, b u t  an a d d i t i o n a l  e a t i n g  a r e a  i s  be ing  
funded under  t h e  new p r o j e c t .  The e v a l u a t i o n  team r a i s e d  t h e  
q u e s t i o n  of whether it i s  a d v i s a b l e  t o  add on t o  t h e  e x i s t i n g  
f a c i l i t i e s  i n s t e a d  of moving t h e  t r a i n i n g  a c t i v i t i e s  t o  a  more 
s u i t a b l e  l o c a t i o n ,  p o s s i b l y  Suakoko, which i s  a  c e n t e r  f o r  r ice 
r e s e a r c h  and development a c t i v i t i e s  i n  L i b e r i a  and i s  approx- 
imate ly  t h r e e  hours  from Monrovia. 

B. S t a f f  

The s t a f f  members o f  t h e  T r a i n i n g  Cen te r  come p r i m a r i l y  
f r a n  member c o u n t r i e s .  The c o r e  s t a f f  i s  complemented by 
s h o r t - t e r n  i n s t r u c t o r s  i n  s p e c i a l  s u b j e c t s  who a s s i s t  w i t h  
i n s t r u c t i o n .  Although t h e  e v a l u a t i o n  team d i d  n o t  have t h e  
oppo r tun i t y  t o  observe  a l l  t h e  t r a i n i n g  c e n t e r  s t a f f  i n  t h e  
c lassroom o r  f i e l d ,  w e  w e r e  g e n e r a l l y  impressed w i t h  the qua l -  
i t y  of  t h e  i n s t r u c t i o n a l  s t a f f  and t h e  l e a d e r s h i p  o f  t h e  
Cente r .  Organiz ing and implementing sho r t - t e rm  t r a i n i n g  pro- 
grams which draw p a r t i c i p a n t s  from 1 5  d i f f e r e n t  c o u n t r i e s  
throughout  t h e  W e s t  A f r i can  r e g i o n  i s  no easy  f e a t .  The s t a f f  
appea r s  t o  be hand l ing  t h e  v a r i o u s  t a s k s  q u i t e  adequa t e ly ,  
i n c l u d i n g  t r a v e l  arrangements f o r  p a r t i c i p a n t s ,  accommodations 
and d i n i n g  arrangements ,  and t h e  core r e s p o n s i b i l i t y  o f  provid-  
i n g  q u a l i t y  t r a i n i n g  o f  a  s p e c i a l i z e d  and i n t e n s i v e  n a t u r e .  Of 
s p e c i a l  n o t e  i s  t h e  f a c t  t h a t  a l l  c o u r s e s  a r e  c a r r i e d  o u t  i n  
French and Engl i sh  u s ing  s e q u e n t i a l  o r  s imul taneous  t r a n s l a -  
t i o n .  T ra in ing  m a t e r i a l s  a r e  a l s o  p rov ided  i n  b o t h  languages ,  



although this appears to have been a problem in some of the 
courses held away from the Center in other countries. In any 
event, translation capacity is a constraint which has not been 
sufficiently accounted for in the current USAID project. 

C. Selection of Participants 

Applicants to WARDA's training program must submit appli- 
cations and be formally nominated by the appropriate Department 
or Ministry in the member countries. As a rule, each member 
country is invited to nominate two candidates for each course 
although additional applications may be submitted in the event 
of vacancies. The credentials are reviewed by a WARDA selec- 
tion canmittee, and the candidates are notified of their ac- 
ceptance or rejection. 

There are a number of problems with the procedures. 
First, since often only central ministries of agriculture are 
notified of training programs, notice of their availability 
frequently is not widely disseminated, and there is often no 
systematic effort to find suitable candidates. Instead, candi- 
dates may be nominated at the discretion of the responsible 
officer in the ministry headquarters. The evaluation team 
heard complaints from those associated with research and exten- 
sion programs, especially those located outside! the capital 
cities, that they were given insufficient notice of courses or 
that they were rarely able to get ministry endorsement for 
their nominees. 

Second, there were complaints both on the part of WARDA 
training staff and former course participants of considerable 
unevenness in the preparation of candidates. To a certain 
extent, such unevenness is inevitable given the variety of 
educational systems found in the WARDA region. However, the 
evaluation team has the impression that some of the government 
agencies responsible for locating and nominating candidates 
either do not take the specifications of minimum qualifications 
very seriously or have difficulty in locating candidates with 
the requisite background. 

Given the intensive nature of the WARDA courses, it is 
difficult or even impossible to remedy serious deficiencies in 
the required background training and experience during a 
course. Tightening up admission requirements may not be an 
adequate solution since there is frequent difficulty in inter- 
preting credentials and establishing equivalencies. Further, 
given canmunication problems, especially the considerable time 
that is often required for mail between countries within the 
West African region, WARDA is reluctant to reject applications 
on the basis of the nonarrival of all supporting materials. 



There is no easy solution to these oroblems. Yet sendinq 
participants who are over- or under-qualified for a particular 
course is a waste of resources and time for all concerned. It 
might be desirable for the subregional coordinators to work 
with member countries to more systematically program the train- 
ing needs as well as to assist in identifying suitable candi- 
dates for training. Such an effort need not circumvent 
existing lines of communication which characteristically run 
through the training offices in the central Ministries of Agri- 
culture. Coordinators can simply assist those res~onsible for 
nominating candidates, by disseminating information about the 
courses and locating suitable candidates. 

D. Courses 

WARDA currently offers six courses in the following areas: 
(1) rice production specialist (6 months); (2) research assist- 
ant (8 weeks) ; (3) post-harvest technologv (6 weeks) ; ( 4 )  seed 
multiplication and certification (6 weeks) ; ( 5 )  rice project 
management (6 weeks); and (6) rice water management (6 weeks). 
In addition, there are three refresher courses (3 weeks each) 
dealing with post-harvest technoloqy, rice production special- 
ist, and research assistant. Table E-1 summarizes the princi- 
pal features of these courses. In the past, WARDA offered a 
course for field assistants which was terminated after 1981 in 
part because the Scientific and Technical Committee (STC) felt 
that the level of training could effectively be handled at the 
national level. 

Two regional courses have been held in other countries, 
namely a Water Management Course in Upper Volta in 1979 and a 
Project Management Course in Togo in 1980 (Table E-1) . In 
general, these courses have proved costlier to organize, both 
in terms of funds and staff time, than the WARDA courses. In 
addition, the Training Department was assisted in writing spe- 
cial courses for individual countries, notably in Guinea in 
1980. Further, the Training Department is assistinq Nigeria in 
establishing a regular training Drogram for various s~ecializa- 
tions related to rice research, production, and processing. 

The capacity of the Training Department to assist with 
these special requests is very limited given the demands of the 
ongoing training program. In the opinion of the evaluation 
team, such assistance appears to be a cost-efficient means of 
significantly enhancinq the multiplier effects of the WARDA 
training program. This is not to suggest that such activities 
should be pursued at the expense of the reqular proqram, but 
that serious considerations should be qiven to supplementing 
the core staff on a short-term or long-term basis to enable 
WARDA to respond more generously to requests by member 



Table E-1. Synopsis of Courses Offered by WARDA 

course Purpose Duration 

Rice Production To t r a i n  r i c e  production spec ia l i s t s ,  who 6 months s t a r t i n g  
spec ia l i s t  should then be'able t o  t r a i n  t ra iners  and i n  April o r  May 

fanners i n  t h e i r  respective countries i n  each year 
the l a t e s t  techniques of r i c e  production 

Research Assistant To t r a in  ass i s tan ts  t o  senior s c i en t i s t s  8 weeks s t a r t i n g  
Training i n  the WARDA coordinated t r i a l s  and i n  i n  February each 

the various national research programs year 

Post-Harveet To t r a i n  post-harvest technologists or 6 weeks s t a r t i n g  
Technology technicians capable of ass i s t ing  farmers i n  November 

i n  milling and s tor ing t h e i r  r i c e  and of each year 
administering milling and post-harvest 
projects 

Seed Multiplication To t r a i n  intemediate-level seed tech- 6 weeks (no fixed 
and Cert i f icat ion nologists capable of implementing and date) 

supervising seed production programs 
with the ultimate aim of ensuring t h a t  
farmers get good quality seeds for  
planting 

Rice Project To t r a i n  high-level personnel capable of 6 weeks (no fixed 
Management planning, implementing, and administering date) 

r i c e  development projects 

Rice Water To t r a i n  water management technologists 6 weeks (no fixed 
Management capable of planning and supervising date) 

i r r iga t ion  and drainage projects for  
r i ce  cul t ivat ion 

Refresher Courses: 

pos t -~arves t  To refresh knowledge from previous 3 weeks 
Technology t ra in ing  courses 

Rice Production 
Special is t  

3 weeks 

Research 
Assistant 

3 weeks (no fixed 
date) 



c o u n t r i e s  f o r  a s s i s t a n c e  i n  running s p e c i a l  c o u r s e s  a t  t h e  na- 
t i o n a l  l e v e l .  Such a s s i s t a n c e  might  t a k e  t h e  form of  a s i n g l e  
WARDA s t a f f  m e m b e r  who would h e l p  an  i n s t i t u t i o n  i n  a m e m b e r  
coun t ry  t o  set up and run a s h o r t  cou r se ,  p o s s i b l y  making u s e  
o f  former p a r t i c i p a n t s  i n  WARDA c o u r s e s  as  i n s t r u c t o r s .  

The major  o b j e c t i v e  o f  t h e  r e g i o n a l  WARDA c o u r s e s  i s  t o  
" t r a i n  t h e  t r a i n e r s "  who w i l l  t h e n  r e t u r n  t o  t h e i r  own coun- 
tr ies and t r a i n  o t h e r s .  The e v a l u a t i o n  team found examples o f  
t h i s  m u l t i p l i e r  e f f e c t ,  b u t  such  i n s t a n c e s  appeared t o  be t h e  
excep t ion .  Th i s  may r e f l e c t  t h e  f a c t  t h a t  o u t s i d e  t h e  major 
r ice-producing c o u n t r i e s ,  such  a s  S i e r r a  Leone and L i b e r i a ,  
t h e r e  are b o t h  fewer c a n d i d a t e s  a v a i l a b l e  f o r  s p e c i a l i z e d  
t r a i n i n g  i n  rice and less demand f o r  such t r a i n i n g  by i n s t i t u -  
t i o n s  concerned w i t h  rice r e s e a r c h  and development. Indeed,  
t h e  e f f e c t s  o f  t h e  r ice  t r a i n i n g  program of WARDA may be t h a t  
t h e  number and s p e c i a l i z e d  t r a i n i n g  of t h o s e  i n  r ice  r e s e a r c h  
and development may exceed t h o s e  f o r  m o s t  o t h e r  commodities.  

The m u l t i p l i e r  e f f e c t s  o f  t h e  t r a i n i n g  program might  be 
f u r t h e r  enhanced i f  WARDA would a l s o  s e r v e  a s  a c l e a r i n g h o u s e  
f o r  s p e c i a l  c o u r s e s  r e l a t e d  t o  rice th roughout  the r e g i o n ,  
a s s i s t i n g  t h o s e  seek ing  t r a i n i n g  t o  f i n d  s p o t s  i n  c o u r s e s  i n  
o t h e r  c o u n t r i e s  where vacanc i e s  e x i s t .  F u r t h e r ,  WARDA might  
assist w i th  t h e  de s ign  o f  t h e  r ice components of more g e n e r a l  
c o u r s e s  or t r a i n i n g  programs f o r  research and e x t e n s i o n  person-  
n e l  i n  member c o u n t r i e s  i n  s choo l s  and coll .eges o f  a g r i c u l t u r e .  

The s u b j e c t  matter o f  the WARDA t r a i n i n g  programs appea r s  
g e n e r a l l y  adequa te ,  cove r ing  t h e  r ange  o f  p r e -  and pos t -ha rves t  
technology.  The e v a l u a t i o n  c a r r i e d  o u t  by USAID i n  1978 c a l l e d  
f o r  more a t t e n t i o n  t o  ex t ens ion  t e chn iques .  While acknowledg- 
i n g  t h e  importance of e x t e n s i o n  t r a i n i n g ,  t h e  impact e v a l u a t i o n  
team q u e s t i o n s  how much WARDA should  t r y  t o  do  a long  t h e s e  
l i n e s  s i n c e  (1) most m e m b e r  c o u n t r i e s  p o s s e s s  ex tens ion-  
t r a i n i n g  f a c i l i t i e s ,  and ( 2 )  t r a i n i n g  i n  ex t ens ion  t e c h n i q u e s  
i s  more l o c a t i o n - s p e c i f i c  t han  any o t h e r  a s p e c t  o f  r ice re- 
s ea r ch  and development t r a i n i n g .  WARDA's comparat ive  advan tage  
i n  t h i s  r ega rd  might  be t o  assist n a t i o n a l  programs t o  upgrade 
t h e  t e c h n i c a l  d imensions  o f  e x t e n s i o n - t r a i n i n g  programs r a t h e r  
t h a n  s i g n i f i c a n t l y  i n c r e a s i n g  t h e  e x t e n s i o n  component o f  WARDA 
cou r se s .  The l o c a t i o n  of t h e  Fende l l  Cen te r  away from any i m -  
p o r t a n t  r ice-producing areas p l a c e s  WARDA a t  a f u r t h e r  d i s -  
advantage i n  t h i s  r ega rd .  Ass i s t ance  t o  n a t i o n a l  programs 
might  i n c l u d e  p r o v i s i o n  o f  t r a i n i n g  m a t e r i a l s ,  sho r t - t e rm  adv i -  
sory a s s i s t a n c e ,  and, pe rhaps  most impor tan t ,  t h e  names and 
i n s t i t u t i o n a l  l o c a t i o n s  o f  former p a r t i c i p a n t s  i n  s p e c i f i c  
WARDA cou r se s  f r a n  a  g iven  count ry  who might  h e l p  w i t h  a c t u a l  
i n s t r u c t i o n .  

The c a l l  f o r  more emphasis on e x t e n s i o n  t r a i n i n g  i n  
WARDA's program i s  t r a c e a b l e  i n  p a r t  t o  a pe rce ived  need f o r  



improved linkages between research and extension a c t i v i t i e s .  
The evaluat ion team concurs, but  f e e l s  WARDA's cmpa ra t i ve  
advantage may be i n  providing t r a in ing  a t  t h e  regional  and 
subregional l eve l s  i n  farming o r  cropping systems research 
methodology. such t r a in ing  seems pa r t i cu l a r l y  appropr ia te  i n  
view of t h e  major emphasis on the  Technology Assessment and 
Transfer program (TAT) i n  t h e  current  USAID support t o  WARDA. 
The t ra in ing  might i n i t i a l l y  take t he  form of having a few 
individuals  work with t h e  TAT teams located  a t  Bouake, Rokupr, 
Richard Tol l ,  and Mopti, with emphasis placed on learning 
through f i e l d  experience ra the r  than i n  a formal classroom con- 
t e x t .  Subjects  covered would include (1) assessment of e x i s t -  
ing farming systems--what farm fami l i es  a r e  doing and why they 
do what they do: ( 2 )  design and t e s t i n g  of improvement measures 
under farm condit ions with t h e  ac t i ve  pa r t i c ipa t i on  of farm 
famil ies:  and (3 )  i n t e r ac t i on  with v i l l a g e  groups and extension 
agents. The focus of t h e  f i e l d  work would be on rice-based 
farming systems. In addi t ion ,  WARDA might co l l abora te  with 
farming systems research programs operating i n  a reas  where r i c e  
i s  a secondary or t e r t i a r y  en t e rp r i s e  i n  t he  farming systems. 

11. UTILIZATION OF WARDA COURSES 

Tables E-2, E-3, and E-4 give t he  number of p a r t i c i p a n t s  
i n  the  WARDA t r a in ing  program by country, year ,  and type of 
course s ince  i t s  inception i n  1973 through 1981. In a l l ,  664 
p a r t i c i p a n t s  (ac tua l ly  somewhat fewer individuals  because some 
p a r t i c i p a n t s  attended more than one course and, the re fore ,  a r e  
counted more than once) have gone through WARDA courses s i nce  
1973. W e l l  over ha l f  of t h i s  t o t a l  (396) at tended e i t h e r  t h e  
6-month r i c e  production s p e c i a l i s t  o r  t h e  6-week f i e l d  a s s i s t -  
a n t  courses which have been offered  nearly every year  s ince  
1973. A s  noted e a r l i e r ,  t h e  f i e l d  a s s i s t a n t  course was can- 
ce l l ed  a f t e r  1980 and replaced by a research a s s i s t a n t  course 
i n  1981. Other courses deal ing with seed mul t ip l i ca t ion ,  post- 
harves t  technology, and water management a r e  more specia l ized  
and a r e  of fered  every o ther  year .  The p ro jec t  management 
course i s  offered  annually. 

Although a l l  member countr ies  a r e  given equal access t o  
WARDA courses,  generally each country i s  inv i t ed  t o  send up t o  
two candidates.  However, a s  Tables E-2 and E-3 i l l u s t r a t e ,  
t he r e  a r e  considerable d i f ferences  i n  t h e  extent  t o  which mem- 
be r  s t a t e s  have used these  oppor tuni t ies .  On t.he b a s i s  of d is -  
cussions with o f f i c i a l s  of WARDA and t h e  member s t a t e s  v i s i t e d ,  
it i s  the  impression of t h e  evaluat ion team tha.t use of t h e  
t r a in ing  program i s  r e l a t ed  t o  t h e  f a c t o r s  discussed below. 



Table E-2. WARDA Training Program: Number of Participants, 
by Country and Course 1 

course 

Field Rice Post Proj. Water Seed Res. 
Country Asst. Prod. Har. Mgt. M g t -  Mult. ~sst. Total 

Benin 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

~vory coast 

Liberia 

Mali 

Mauritania 

Niger 

Nigeria 

Senegal 

Sierra Leone 

Togo 

Upper Volta 

Total 

''The number of training program participants who completed questionnaires 
administered by the impact evaluation team is given in parentheses. 



E- 9 

Table E-3. WARDA Training Program: Number of Participants by Country and Year 

Year 

Country 1973 1975 1976 1977 1978 1979 1980 1981 T o t a l ( % )  

Benin 

Gambia 

Ghana 

Guinea 

Guinea-Bissau 

~ v o r y  coast 

Liberia 

Mali 

Mauritania 

Niger 

Nigeria 

Senegal 

Sierra  Leone 

Togo 

Upper Volta 

Total 



Table E-4. WARDA Training Program: Number of Participants, by Course and Year 

Year 

course 1973 1975 1976 1977 1978 1979 1980 1981 Total 

Field Assistant 37 22 28 3 0 3 3 28 28 * 206 

Rice Production 

Specialist 23 X 22 24 3 0 31 28 32 190 

post-~arvest 

Technology X X X 27 X 19 28 X 74 

Rice Project 

Management Seminar X X X X 

Rice Water 

Management Seminar X X 14 X 

Seed Multiplication 

and Certification X X X X 3 0 X 23 X 53 

Research Assistant 2 X - X - X - X - X - X - 22 - 22 - 

Total 6 0 22 64 81 93 127 139 78 664 

= Course cancelled by the STC. 
X = Course not offered that year. 



A. Importance of Rice i n  t h e  National Econcny 

Countries where rice i s  an important element i n  t h e  na- 
t i o n a l  d i e t  a r e  more l i ke ly  t o  place p r i o r i t y  i n  providing can- 
d ida tes  f o r  t h e  WARDA program than coun t r i es  where r i c e  i s  a 
secondary o r  t e r t i a r y  commodity. The most frequent users  of 
WARDA t r a in ing  programs a r e  a l l  major r i c e  producers, including 
Liberia ,  Mali, S i e r r a  Leone, and Senegal. In  con t r a s t ,  r i c e  i s  
decidedly less important i n  Niger, which i s  a r e l a t i v e l y  l i g h t  
user. 

8. Popula t ion /~oo l  of Su i tab le  Candidates 

A s  a general hypothesis,  one might expect t h a t  coun t r i es  
with l a rger  populations might be higher  users  of t he  t r a i n i n g  
programs than countr ies  with small populations. However, t he r e  
does not appear t o  be a s trong r e l a t i onsh ip  between t h e  two. 
Ghana, Togo, and Benin have a l l  sen t  a s l i g h t l y  higher  number 
of candidates than Nigeria, desp i t e  the  f a c t  t h a t  t h e  l a t t e r  
has  more than 10 times t he  population of t h e  o thers .  The s i z e  
of the  pool of s u i t a b l e  candidates might a l s o  be a f ac to r ,  
although once again no strong r e l a t i onsh ip  is evident.  The 
only two cases where these f ac to r s  might be s i g n i f i c a n t  a r e  
Gambia and Guinea-Bissau. Both have small populations and 
r e l a t i v e l y  small pools of s u i t a b l e  candidates t o  draw from. 
This i s  pa r t i cu l a r l y  t r u e  of Guinea-Bissau which faces  t h e  
added problem of f inding candidates who a r e  operat ional  i n  
e i t h e r  French o r  English. 

C. Distance From Monrovia--Ease of Communications 

Communication problems within West Africa cannot be over- 
emphasized: member countr ies  might not hear about courses; 
WARDA might not  receive t he  names of nominees i n  t i m e  t o  send 
author iza t ions  fo r  t i c k e t s ;  such au thor iza t ions  might not be 
received i n  t he  member countr ies ;  and so  on. The problems a r e  
fu r the r  compounded i f  candidates a r e  located  outs ide  t h e  capi- 
t a l  c i t i e s .  In general,  communications tend t o  be marginally 
b e t t e r  between Monrovia and adjoining countr ies  including 
S i e r r a  Leone, Guinea, and Senegal. Both a i r  t r a v e l  and t e l e -  
communications t o  Nigeria and Niger a r e  d i f f i c u l t .  This may 
help  explain why countr ies  c lose  t o  Liber ia  tend t o  be b e t t e r  
users of the  t r a in ing  program than those d i s t an t .  However, a 
more important f a c to r  may be t he  e f f i c iency  with which t h e  
o f f i c e r s  handling t h e  nominations (usual ly i n  t h e  c e n t r a l  
m in i s t r i e s  of ag r i cu l t u r e )  loca te  candidates and process t he  
necessary papers. 



D. Length of Membership in WARDA 

This is an important factor only with respect to Guinea, 
which became a member in 1979. Guinea has been a strong user 
of the WARDA training program since joining the organization, 
and WARDA has offered special courses in Guinea. 

E. Availability of Alternative Training Opportunities 

This appears to be an important factor in explaining the 
somewhat low level of utilization of WARDA courses by Ivory 
Coast and perhaps to a lesser extent by Nigeria. Both coun- 
tries have domestic training programs which include rice com- 
ponents although they are not focused exclusively on rice. In 
addition, there is a greater availability of funds in these 
countries to send candidates outside the region for training, 
as well as a strong preference for training outside the region 
on the part of most potential participants. It was suggested 
that low utilization might also be related to a negative view 
about the quality of the training provided by WARDA on the part 
of officials making decisions about nominations and training. 
However, no firm evidence of such attitudes was encountered. 

111. SURVEY RESULTS 

As part of its evaluation of WARDA's training program, the 
evaluation team conducted a survey of former trainees. The 
major part of the survey consisted of administering a standard 
questionnaire to former participants in the countries visited 
in the course of the evaluation. The questionnaire was objec- 
tive and was designed primarily to identify the qualifications 
and current activities of former trainees. Respondents repre- 
sented targets of opportunity rather than the results of random 
selection. There was some bias toward those working on rice 
research, seed multiplication, and extension projects since 
these were the operations which the team members visited in the 
course of their travels. In some instances, assistance in ad- 
ministering the questionnaires was obtained from officials in 
the institutions visited or the staff of USAID missions. In 
virtually all instances, staff were most cooperative in assist- 
ing in administering the questionnaires and, in the case of the 
former trainees, in taking time to complete the forms. 

As a supplement to the actual questionnaire, it was pos- 
sible in some of the countries visited to determine the current 
activities of former trainees through discussions with knowl- 
edgeable individuals in government agencies (usually training 



o r  personnel o f f i c e r s ) .  Except f o r  p a r t i c i p a n t s  i n  t h e  f i e l d  
a s s i s t a n t  course, who tend t o  be drawn from a  l a rge  pool of 
lower middle grades i n  government se rv ice ,  t h e  middle and upper 
l eve l s  of a g r i c u l t u r a l  research and extension se rv ices  i n  
nearly a l l  t he  member countr ies  a r e  s u f f i c i e n t l y  small t h a t  
everybody has  a  f a i r l y  good idea  of where t h e i r  peers  a r e  and 
what they a r e  doing. By t h i s  means, it was poss ib le  t o  account 
f o r  nearly a l l  t he  former pa r t i c ipan t s  i n  the  r i c e  production 
s p e c i a l i s t  course between 1976 and 1980 from Liber ia ,  S i e r r a  
Leone, Gambia, and Mali. (WARDA was unable t o  l oca t e  t he  l i s t  
of names of pa r t i c i pan t s  who at tended t h e  1973 course which was 
handled by the  In te rna t iona l  I n s t i t u t e  of Tropical Agr icul ture  
i n  Nigeria .)  The r e s u l t s  a r e  summarized i n  Table E-5. 

An examination of these  r e s u l t s  c l ea r l y  i nd i ca t e s  t h a t  t he  
overwhelming majority of former pa r t i c ipan t s  (41 out  of t h e  43 
from whom information was obtained) from these  countr ies  a r e  
current ly  working primari ly o r  exclusively on r i c e .  (Informa- 
t i o n  was unavai lable from another 10 pa r t i c ipan t s ,  and l former 
pa r t i c ipan t  from Liberia  had d ied . )  

A number of former WARDA t r a inees  complained t h a t  t he  
WARDA course had not contr ibuted t o  t h e i r  promotion, and i n  a t  
l e a s t  one ins tance  a  pa r t i c i pan t  found t h a t  he had been demoted 
following h i s  r e tu rn  from a  WARDA course. This i s  not r e a l l y  
WARDA's problem, s ince  t he  promotion standards of individual  
member coun t r i es  a r e  involved, and WARDA should continue t o  
p lace  primary emphasis on the  provision of s p e c i f i c  s k i l l s  
r e l a t ed  t o  r i c e  research and development r a t h e r  than t r y ing  t o  
model t he  courses i n  such a  fashion as t o  increase  t h e  l i k e l i -  
hood t h a t  more recognit ion w i l l  be given t o  t h e  courses i n  
promotions. A t  t he  same time t he  s i t u a t i o n  adversely a f f e c t s  
WARDA's a b i l i t y  t o  a t t r a c t  t op  qua l i t y  t r a i n e e s  i n t o  i t s  pro- 
grams. 

In summarizing these  quest ionnaires ,  t he  major pos i t i ve  
f inding w a s  t h a t  individual  t r a i n e e s  acquired s o l i d  s k i l l s  i n  a 
s p e c i f i c  area  and t h a t  almost a l l  of them cou1.d apply those 
s k i l l s  t o  improve t h e i r  job performance, i f  not  t o  gain a  pro- 
motion. However, it must be added t h a t  these  s k i l l s  remained 
individual  s k i l l s ,  not team s k i l l s :  t he  a b i l i t y  t o  work with a 
team t o  solve i n t e rd i s c ip l i na ry  problems has  not developed from 
the  WARDA t r a in ing  curriculum. This i s  not t h e  case with t h e  
t r a i n i n g  programs of c e r t a i n  o the r  i n t e rna t i ona l  a g r i c u l t u r a l  
research cen te r s .  This i n t e rd i s c ip l i na ry  problem-solving ap- 
proach would require  t h a t  the  t r a in ing  be ca r r i ed  on i n  a rice 
farming environment where agronomic d i f f i c u l t i e s  would not be 
presented i n  laboratory i so l a t i on ,  a r t i f i c i a l l y  separated from 
the  problems t o  be solved. The pedagogic consequences of t h i s  
i s o l a t i o n  of t r a in ing  from ongoing rice-farming systems i s  one 
of t h e  reasons why t h i s  evaluat ion has recommended t h a t  as  much 
of  t h e  t r a in ing  a s  poss ib le  be moved from Fentlell t o  Suakoko. 



Table E-5. Current Responsibilities of Participants in 
WARDA's Rice Production Specialist Course, 1976-1980 

Country 

Current Responsibilities Sierra 
(as of October 1981) Liberia Leone Gambia Mali Total 

1. Rice ~esearch/~xtension 
(prhnarily/exclueively ) 6 12 7 10 3 5 

2. Rice Research/~xtension 
(partially) 2 - 2 2 6 

3. Not Working on Rice 1 1 - - 2 

4. No Information 4l - - 1 - - 6 - 111 - 
Total 13 14 9 18 54 

l~ncludes one deceased former participant. 



APPENDIX F 

WARDA COMMENTS ON DRAFT IMPACT EVALUATION 



The impact evaluation team wishes to thank WARDA officials for 
their extensive and thoughtful comments on an earlier draft of this 
report. Some of these comments have been incorporated into the 
report: all are reproduced below as received. 

INTRODUCTION 

The West Africa Rice Development Association (WARDA) wishes to 
express its appreciation to the members of the Impact Evaluation 
Team for the time and interest they devoted to this important 
study. WARDA will benefit from the methodology used in this study. 
Also, WARDA would like to thank the United States Agency for 
International Development for sponsoring and financing this Impact 
Evaluation. 

WARDA welcomes the critical analysis, findings, and proposals 
made in the Evaluation Report. The Report and its recommendations 
have been carefully studied by WARDA. Some of the comments should 
make WARDA leadership, management, and technical experts reflect on 
the Association's programmes for possible re-organization and 
further priority setting. The Donors may also have to re-examine 
their technical and financial relationships with WARDA with the view 
to streamlining them for effective impact contributions. 

However, WARDA does not share the view or the assumptions made 
by the authors of the study. Consequently, it is our view that not 
all of the criticisms and recommendations are based on a proper 
understanding of WARDA's role. As a result, wrong conclusions have 
been maae on some issues. WARDA shall deal with these misconceived 
ideas as they appear in the Impact Evaluation Study. 

The WARDA comments will follow the organization of the Impact 
Report . 

EXECUTIVE SUMMARY 

Project Results 

Comments: Rokupr and Mopti projects have always been controlled 
financially and administratively from Headquarters on an equal basis 
except that the financial support Eor the two British Technical Aid 
Staff is administered directly by the British High Commission in 
Freetown, Sierra Leone. 

British Technical Aid constitutes about 40% of the total budget 
of the Rokupr Project. Moreover, all of WARDA's Special Projects 
are all an integral part of the Research Department and hence are 
equally answerable to the Director of Research at Headquarters. 
~okupr's relative success cannot be attributed to lb and le. Much 
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of the difference can be attributed to the more difficult nature of 
the deep flooded ecology and the late start of the Mopti Project. 
Attributes la, id, and le contributed partly to the difference in 
success. 

WARDA and Impact Monitoring 

Comments: The following time-table of development (staff and 
facilities) of the two projects is essential for a fair comparative 
assessment of the two. 

Rokupr Project 

1. Research Assistants (4) were appointed in 1975. 
2. The British Soil Scientist (also became Team Leader at a 

later date) and the present Entomologist and Team Leader 
were appointed in 1976 and 1977 respectively, while the 
Plant Breeder (British Aid) was appointed in 1978. 

3. Infrastructure development (building and laboratories) 
started in 1976. 

4. Trained field staff and already developed mangrove swamps 
were available at the start. 

Mopti Project 

1. It is pertinent to mention that WARDA was not mandated to 
hire a Director for Mopti right from the beginning. The 
position of the Director as far as the Agreement was 
concerned, was to be filled by a citizen of USA. In 1978, 
an Acting Deputy Director was hired for one year by the 
USAID waiting for administration and procurement. It was 
only in 1979 that WARDA was allowed by USAID to ,appoint a 
Director for Mopti from other country. 

2. All the research assistants ( 4 )  were appointed in 1975 but 
had to be sent to BRRI and elsewhere for the necessary 
training. 

3. The Deputy Director (present Agronomist) joined the Project 
in 1979. 

4. Until 1978, the experimental area, office, laboratory and 
other infrastructure had not been fully developed and 
equipped . 

5. The position of Director is still vacant due to various 
reasons. 

6. Thus actual field work at Mopti started very late (in 1977). 

Moreover, the two ecologies (mangrove and Mopti) are completely 
different. Especially in Africa, rice in deep water conditions is 
subjected to more environmental hazard than any other ecology, and 
in general more difficult to contain. 



SECTION I. PROJECT SETTING AND DESCRIPTION 

A. WARDA Origins and Objectives 

Comment: On A (iii): WARDA's research role is more than that 
of an intermediary. The Special Research Projects are intended for, 
and in fact, are developing appropriate varieties and production 
technologies for various rice ecologies. The Beadquarters Technical 
Service Staff (Breeder, Plant Pathologist, Entomologist, Agronomist 
and Agronomic Statistician) are backstopping the Special Research 
Projects while the Sub-regional Coordinators link the Special 
Research Projects with the national research programmes. 

B. WARDA: Organization Activities 

Comment: The WARDA Research programmes have resulted from - 
programming and consultations at several levels. First in March, 
1971, the West African Rice Research Workers met under the auspices 
of FAO, in home to draft what was adopted later that year by the 
WARDA Governing Council as the mid-term work programme. This 
incorporated rice development as a major activity. It determined 
the forms of rice cultivation to be studied and the research centres 
where these would be done. Later, a team of scientists including 
consultants from USAID, France and FA0 updated an earlier FA0 
Inventory on Rice Research in West Africa by visiting the proposed 
centres early in 1972. Their reports were reviewed by West African 
Scientists and in May 1972, at the Extraordinary Governing Council 
Meeting held at Bamako, Mali, the first steps toward adopting a 
research and development work programme for WARDA were taken. The 
draft work programme was reviewed and re-adjusted at a meeting among 
the WARDA Secretariat, Technical Advisory Committee (TAC) the 
Consultative Group on International Agricultural. Research (CGIAR), 
FAO, International Rice Research Institute (IRRI:) and International 
Institute for Tropical Agriculture (IITA). This paved the way for 
the establishment of the coordinated trials and the special research 
projects. In 1974, the WARDA research programme was reviewed by 
USAID, CGIAR and TAC after missions to West Africa. Later, the 
Governing Council at its fourth seating in Ibadan adopted further 
improvements in the WARDA research programme with particular 
reference to: 

i strengthening the management capacity of the research team; 
ii integrating the special research projec:ts with the 

coordinated trials: 
iii establishing multi-disciplinary research teams at the 

centres; 
iv strengthening support to national research activities; 



v developing closer ties between WARDA research activities 
and the international centres; 

vi strengthening the initial evaluation and preliminary 
variety trials. 

The Training Department was part of the Research Department 
until April 1976 when it became a full fledged department. 

SECTION 11. ANALYSIS OF PROJECT IMPACT 

A. Limiting Factors 

Statement of paragraph 2: "WARDA has been in existence for 
nearly a decade, a long enough period, it might be argued, for there 
to be a fair expectation of demonstrable impact upon national rice 
research and development efforts of member countries." 

The statement is qualified as follows: 

1. Coordinated trials - in 1973 
2. Modification and regrouping of coordinated trials as per 

ecology in 1980 
3. Rokupr Project in 1976 
4. Richard Toll Project in 1976 
5. Mopti Project in 1977/78 but there was no infrastructure 

and developed experimental field. The infrastructure and 
some of the experimental fields were completed in 1979, and 
some facilities are yet to be completed. 

A 7. Comment: That most WARDA Staff come out of national 
programmes is not necessarily detrimental to such 
programmes since the services of these acquired staff 
continued to benefit these same national programmes. 

C. Rice Production Impact 

Paragraph 2 - Comment: All the International Centres indulge in 
the practice of exchange of genetic materials and wide testing. 
WARDA is no exception and has the mandate in carrying out 
coordinated and other trials and in collaboration with national and 
international centres. This collaboration has definitely 
accelerated the variety improvement and production of rice in the 
West Africa Region. 

Paragraph 5 - Comment: This is exactly WARDA's involvement. 
The Special Research projects play a major role in this respect. 

D. Impact of the Special Projects 

Comment on Mopti already made. 



8. Networking Relations with Member States and their Scientists 

Paragraph 1 - Comment: The scientists of the WARDA Research 
Department are on the 6th Floor of Headquarters, all financed by 
CGIAR, number as follows: 

One Plant Breeder (joined in 1976) 
One Plant Pathologist (joined in 1981) 
One Entomologist (joined in 1980) 
One Agronomist (joined in 1981) 
one ~gronomic Statistician (joined in 1977) 
One Associate Plant Pathologist (joined in 1978) 

The activities of these scientists extend throughout the region 
in 15 member countries. This number of scientists, considering the 
scope of activities, could hardly be regarded as a concentration of 
scientists on the 6th Floor. The Sub-Regional Coordinators have 
always been in the field. 

General: We hope our comments above will have a direct bearing 
on t m l u s i o n  and recommendations and lessons learned. 



A.I.D. EVALUATION PUBLICATIONS 

The fo l lowing  r e p o r t s  have been i s s u e d  i n  t h e  A.I.D. Eva lua t ion  
P u b l i c a t i o n  series. Those documents with an i d e n t i f i c a t i o n  
code (e.g. ,  PN-AAG-585) may b e  o rdered  i n  mic ro f i che  and paper  
copy. P l eaee  d i r e c t  i n q u i r i e s  r ega rd ing  ordero  to: 

E d i t o r  of ARDA, S h T D I U D I  
Bureau f o r  Sc ience  and Technology 
Agency f o r  I n t e r n a t i o n a l  Development 
Washington, D.C. 20523 
U.S.A. 

CROSS REFERENCE LIST BY SECTOR 

AGRICULTURRL RESEARCH 

Discuss ion Paper: 
No.  13: A I D  Experience i n  A q r i c u l t u r a l  Research: A Review of 

P r o j e c t  ~ v a i u a t i o n s  (May-1982) PN-AAJ-611 

Impact Eva lua t ions :  
No.  2: Kitale Maize: The Limi t s  of Success  (May 1980) - 

PN-AAH-723 
No.  14: C e n t r a l  America: Small  Farmer Cropping Sys tems 

(December 1980) PN-AAH-977 
No.  27: Korean A g r i c u l t u r a l  Research: The I n t e g r a t i o n  of 

Research and Extension ( J anua ry  1982) PN-AAJ-606 
No. 30: Guatemala: Development of ICTA and Its Impact on 

A g r i c u l t u r a l  Research and Farm P r o d u c t i v i t y  (February  
1982) PN-AAJ-178 

N o .  33: Food Grain Technology: A g r i c u l t u r a l  Research i n  Nepal 
(May 1982) PN-AAJ-614 

No. 34: A g r i c u l t u r a l  Research i n  Nor theas te rn  Tha i land  (May 
1982) PN-AAJ-615 

No.  44: West A f r i c a  Rice Research and Developluent (May 1983) 
PN-AAL-0 12 

EDUCATION 

Impact Evaluat ions:  
No .  19: U.S. Aid t o  Education i n  Nepal: A 20--Year Beginning 

(May 1981) PN-AAJ-168 
No. 23: Xorthern N ige r i a  Teacher Educa t i ona l  P r o j e c t  (Sept .  

1981) PN-AAJ-176- 
. - 

No. 25: Thai land:  Rura l  NonFormal Education - The Mobile 
Trade T r a i n i n g  Schools (October 1981) PN-AAJ-171 

N o .  37: Radio Correspondence Education i n  Kenya (August 1982) 
PN-AAJ-620 

N o .  38: A Low-Cost A l t e r n a t i v e  For Un ive r sa l  Pr imary Educat ion 
I n  The Phi l i p p i n e s  (September 1982) PN-AAL-001 
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CROSS REFERENCE LIST BY SECTOR 

EDUCATION ( c o n ' t )  

S p e c i a l  Study: 
N o .  5: Korean Elementary - Middle School P i l o t  P r o j e c t  

(October 1981) PN-AAJ-169 

ENERGY [Rura l  E l e c t r i f i c a t i o n ]  

Discuss ion  Paper : 
N o .  3: Rura l  E l e c t r i f i c a t i o n :  Linkages and J u s t i f i c a t i o n s  

(Apri  1 1979) PN-AAG-671 

Impact Eva lua t ions  : 
No. 15: The P h i l i ~ u i n e s :  Rura l  E l e c t r i f i c a t i o n  (December 

1980) PN-AAH-$75 
No. 16: Bo l iv i a :  Rura l  E l e c t r i f i c a t i o n  (December 1980) 

PN-AAH-978 
No .  21: Ecuador: Rura l  E l e c t r i f i c a t i o n  ( June  1981) PN-AAH-979 
No.  22: The Product  is Progress :  Rura l  E l e c t r i f i c a t i o n  i n  

Cos ta  Rica (October 1981) PN-AAJ-175 

[Fuelwoodl 

S p e c i a l  Study: 
No.  1: The Socio-Economic Context  of Fuelwood U s e  i n  Small  

Rura l  Communities (August 1980) PN-AAH-747 

EVALUATION METHoDOLOGY~VALUATION ISSUES 

Manager's Guide t o  Data C o l l e c t i o n  (November 1979) PN-AAH-434 

Discuss ion  Papers  : 
No.  8: A s s e s s i n s  t h e  Impact of Development P r o j e c t s  on Women 

(May 1980) 6 ~ - ~ - 7 2 5  
- - 

No.  9: The Impact of I r r i g a t i o n  on Development: I s s u e s  f o r  a 
Comprehensive Eva lua t i on  Study (October 1980) 

No .  10: A Review of I s s u e s  i n  N u t r i t i o n  Program Eva lua t i on  
( J u l y  1981) PN-AAJ-174 

No.  12: Turning P r i v a t e  Volun ta ry  Organ i za t i ons  I n t o  
Development Agencies : Cuestions f o r  Eva lua t i on  ( A p r i l  
1982) PN-AAJ-612 

S p e c i a l  Study: 
No .  8: Toward A Heal th  P r o j e c t  Eva lua t ion  Framework ( ~ u n e  

1982) PN-AAJ-619 



CROSS REFERENCE LIST BY SECTOR 

FOOD A I D  

Program Eva lua t ion :  
N o .  6: PL 480 T i t l e  11: A S t u d y  of the Impact  o f  A Food 

A s s i s t a n c e  Program i n  the p h i  lippines (August 1982) 
PN-AAJ-622 

D i s c u s s i o n  Paper  
No. 15: Food Aid and Development: The Impact and E f f e c t i v e n e s s  

of B i l a t e r a l  PL 480 T i t l e  I-Type A s s i s t a n c e  (December 

Impact E v a l u a t i o n s  r 
No.  8: Morocco: Food Aid and N u t r i t i o n  Educa t ion  (August  

1980) PN-AAH-851 
No. 39: S r i  Lanka: The Impact Of PL 480 T i t l e  I Food 

A s s i s t a n c e  PN-AAJ-623 

HEALTH /?XUTRITION 

D i s c u s s i o n  Papers :  
No .  1: Reaching the R u r a l  Poor: Ind igenous  H e a l t h  

P r a c t i t i o n e r s  A r e  There  Al ready  (March 1979) PN-AAG-685 
No .  10: A Review of I s s u e s  i n  ~ u t r i t i o n  Program E v a l u a t i o n  

( J u l y  1981) PN-AAJ-174 

Impact E v a l u a t i o n s :  
No.  8: Morrocco: Food Aid and N u t r i t i o n  Educa t ion  (August  

1980) PN-AAH-851 
No .  9:  Senegal :  The S i n e  Saloum R u r a l  H e a l t h  C a r e  P r o j e c t  

iOctober  19801 PN-AAJ-008 . . .  - -  

No.  36: Korea ~ e a l t h  Demonstrat ion P r o j e c t  ( J u l y  1982) 
PN-AAJ-62 1 

S p e c i a l  S t u d i e s :  
No.  2: Water Supply and Diarrhea: Guatemala R e v i s i t e d  ( a u g u s t  

1980) PN-AAJ-007 
N o .  8: Toward A Health P r o j e c t  E v a l u a t i o n  Framework ( J u n e  

1982) PN-AAJ-619 

INSTITUTION BUILDING 

D i s c u s s i o n  Paper:  
No .  11: E f f e c t i v e  I n s t i t u t i o n  Bu i ld ing :  a Guide f o r  P r o i e c t  

Des igner s  and P r o j e c t  Managers  asi id on Lessons ~ e a r n ; d  
From t h e  A I D  P o r t f o l i o  (March 1982) PN-AM-611 
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INTEGRATED RURAL DEVELOPMENT 

Impact Eva lua t ions :  
No.  28: P h i l i p p i n e s :  B i c o l  I n t e g r a t e d  Area Development - - 

( J a n u a r y  1982) PN-AAJ-179 
No.  43: Egypt: The Egypt ian  American Rura l  Improvement 

S e r v i c e ,  A P o i n t  Four P r o j e c t ,  1952-63 ( A p r i l  1983) 
PN-AAL-011 

S p e c i a l  Study: 
No.  7: The Vicos ExDeriment: A Studv  Of The I m ~ a c t s  Of The 

Cornel l -Peru  p r o j e c t  I n  A ~ i ~ h l a n i  community- ( A p r i  1 1982) 
PN-AAJ-6 16 

IRRIGATION 

Discuss ion  Paper : 
No.  9: The Impact of I r r i g a t i o n  on Development: I s s u e s  f o r  a 

Comprehensive Eva lua t i on  Study (October 1980) 

Impact Eva lua t i ons  : 
No.  4: Phi l iDDine Smal l  S c a l e  I r r i a a t i o n  (Mav 1980) PN-AAEI-749 ., - - 
No. 12: ~ o r e i h  I r r i g a t i o n  (December 1980) 
No.  29: Sederhana:  I ndones i a  Small-Scale I r r i g a t i o n  (February  

1982) PN-AAJ-608 
No .  31: Sudan: The Rahad I r r i g a t i o n  P r o j e c t   arch 1982) 

PN-AAJ-610 
No.  35: The On-Farm Water Management P r o j e c t  i n  P a k i s t a n  ( June  

1982) PN-AAJ-617 
No .  42: Bangladesh Small-Scale I r r i g a t i o n  ( A p r i l  1983) 

PN-AAL-010 
N o .  43: Egypt: The Egypt ian  American Rura l  Improvement 

S e r v i c e ,  A P o i n t  Four P r o j e c t ,  1952-63 ( A p r i l  1983) 
PN-AAL-0 11 

LIVESTOCK DEVELOPMENT 

Di scus s ion  Paper: 
No.  6: The Soc io logy  of P a s t o r a l i s m  and A f r i c a n  L ives tock  

Development ( ~ a y  1979) PN-AAG-922 

Program Eva lua t ion :  
No.  4: The Workshop on P a s t o r a l i s m  and A f r i c a n  L ive s tock  

Development ( ~ u n e  1980) PN-AAH-238 
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POPULATION /FAMILY PLANNING 

D i s c u s s i o n  Paper:  
No.  5: S t u d y  of  Family  P lann ing  Program E f f e c t i v e n e s s  ( A p r i l  

1979) PN-AAG-672 

Program Eva lua t ions :  
N o .  1: Family P lann ing  Program E f f e c t i v e n e s s :  Repor t  of a 

Workshop (December 1979) 
No. 2: A . I . D . ' s  R o l e  i n  Indones ian  Family  Planning:  A Case 

S t u d y  wi th  Genera l  Lessons f o r  ~ o r e i ~ n  ~ s s i s t a n c e  (December 
1979) PN-AAH-425 

N o .  3: T h i r d  E v a l u a t i o n  of t h e  Tha i l and  N a t i o n a l  Family 
P lann ing  Program ( F e b r u a r y  1980) PN-AAH-006 

PRIVATE SECTOR 

Impact Eva lua t ion :  
N o .  41: Impact E v a l u a t i o n  of  Housing Guaranty  Programs I n  

Panama (March 1983) PN-AAL-008 

D i s c u s s i o n  Papers  : 
No.  14: P r i v a t e  S e c t o r :  I d e a s  and O p p o r t u n i t i e s :  A Review of  

B a s i c  Concepts  and S e l e c t e d  Exper ience  ( J u n e  1982) - - 
PN-AAJ-6 18 

No. 16: The P r i v a t e  S e c t o r ,  The P u b l i c  S e c t o r ,  And Donor 
A s s i s t a n c e  I n  Economic Development: An I n t e r p r e t i v e  Easay 
(March 1983) PN-AAL-007 

S p e c i a l  S t u d i e s :  
No. 4: The S o c i a l  Impact of  Agr ibus iness :  A Case S tudy  of 
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