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A Comparative Analysis of Rice Palfcies 

In Five Vest African Countries 

Scart Re Parson, Charles P, Humphreys, and E r i c  A, &nke 

A framework for policy analysis has been presented in the Zntrodvstory 

paper and applied in the country studies. The intent of this comparatxve 

essay As zo w e  the objectives, constraints, and policies approach to push 

the analysis further than can be done a-ithin the context of a single country, 

The principal advantage of planning and carrying out similar pulicy strtdzes 

%n a number of countries is the scope presented for obtaining comparative 

insi&ts. A search far patterns vithin a group of countries also aids 

understanding of each government's choice of policy. This search begins 

uith a summary of the =in elements oZ dolfcy in the Ivory Coast, Libeocia, 

Mali, Setlegal, and Sierra Leone to provide convenieat points of reference 

for the comparatfve evaluation of policies that follows, 

bckground information on comparative levels of per capita Lncome, 

population density, road networks, advanced schooling, and per caplta rice 

cansumption 2s presented in Table 1. The Ivory Coast has the highest 

income and best developed infrastructare in the group, and %Li lags behind 

in a l l  indfcators of developent. Reflecting its heavy reliance on mineral and 

plantatjon exports, Lgberia shows a high level of income compared to its 

relatively poorly developed infrastrucrure, The reverse holds for Sierra 

Leone, with its relatively Low income but better net~oxk of roads and level of 

education, Senegal bas a more balwced state of development and more 

consistent levels of income and infrastructure. Hone of the countries is 

densely populated, alz'hough S e n s e 1  and Sierra Leone appear to have the least 

mom! for agricultural expasl.siorr, v h f 9 e  Ekli has the greatest. Rice is the 



Table 1, m-backgrpund f nfoxmatiotn* 
I - 

Count rly 

Indf ca t or rvory Coast Liberia Mali  S anerga l Sierra Leone 

OM! per capLta 540 410 9 0 360 200 
@S$. 1975) 

' Population denait i 42 34 19 62 54 
(persona per km o f  a~ricul ture l  land, 1976) 

Density of a l l  weather roads 44 2 3 13'= 24 3 9 
' (km per thousand km2 of land area) 

Advanced students per 1000 persons b < .  .. . 19 6 9 14 17 

Average rice consumption 41 117 18 5 1  125 
(kg per capita ,  1965-76) 

*Sources include: Africa North and West, msp No, 153 published by Pneu Michelin, Paris, L975; Kathryn Craven and Hasan 
A. Tuluy, "Rice Policy in Senegal," Stanford FRI/WARDA West Africa Rice Project, 1978, prelininary; Food end Agriculture 
Organization, Production Yearbook 1977, 31 ( S t a t i s t i c a l  series No. 15), Rome, 1978; Rolf Gusten, ''Chapter on Transport 
in Senegal, Mali, Ivory Coast, Ghana," Letter No. 511, Regional Miseion in  Western Agrica, Internationa; Bank far 
Reconstruction and Development, Abidjan, 18 November 1974; Charles P. Humphrey8 and Patricia L, Radsr, tlBackground Data 
an the Ivorian Rice Econamy," Stanford FKf/WARDA West Africa Rice Project, Stanford, 1978, preliminary; John McIntFre, 
''Rice Policy in Mali," Stanford FRI/WARDA Waet Africa Rice Project, Stanford, 1978, preliminary; Eric A. Monke, "Rice 
Policy in Liberia, '' Stanford FRI/WAIUlA West A £  rica Rice Project, 1978, preliminary; Dunstan S. C, Spencer, "Cavsrment 
Polsoy and Food Production in West Africa: Rice Development Policy in Sierra Leona," WARDA, Monrovia, 1978, preliminary; 
United Nations, Stat is t ical  Office, 1977 Statistical Yearbooka New York, 1978; World Bank, West A f r i c a  Regional Office, 
Agricultural Prof ects Department, "Appraisal of tho Mopti I1 Rice Project - Mali ," Rep6rt NO 1561~-MLI, Washington, 
November 1977; The World Bank, - ATLAS, Washington, 1977; and World Bank, World Tables 1976, The Johns Hopkfns University 
Press, Baltimore, 1976* 

' ~ h o  fallowing pereentagerj of arable to t o t a l  land a r u r  are used: Ivory Coast 50; Liberia - 47; Mali - 25; Sanegst = 

( 42; and Sierra Leone - 77. Values for Senegel sod Sierra Leone sra the midpoint8 o f  extreme row and high s~t imat rs .  

1 bllstea vary but rover the period 1913-75. 

1- . ' ~ h l s  value in calculated using o n c t h i r d  of the total area of Mali. 



principal s tap le  faod in Liberia and Sierra Leone, a main supplementary 

staple in the Ivory Coast and Senegal, aad a fairly minor foodstuff 

in XalS. 

1 SSUES- 

A useful insight that emerged from the Food Research ~nstitute's 

earlier study of rice policy in Asia was an understanding of the complex 

relationships amng a country's comparative advantage in producing rice, 

pressures on its government in allocating scarce budgetary revenues, and 

the government ' s scope for implement ing polkPes, especially trade polScy 

(6, p. 282). If a country has a comparative advantage in r i c e  production, 

its limited supplies of foreign exchange and scarce domestic resources (labor, 

land, capital, and water), when priced at their opportunity costs, can be used 

1 to produce rice profitably:- In this event, the government has a great 

deal of flex%bility in I t s  choice of policies affecting rice. The governmeat 

can choose to do nothing, permitting its rice producers to compete 

efficiently with potential imports, or it can decfde to tax rice prodveers 

to obtain government revenue (and to lower rice prices to consumers if it taxes 

exports of rice). In the first instance, the budget is unaffected, and in 

the second, rice contributes positively t o  revenues. 

The abilfty of government to tax staple food productSon effectively has 

received substantial emphas- in development theory and in the historical 

experience of a number of Asian countries, of whTch Japan is the most 

successful example, Tax revenues provide potential fnvestment capital for 

fnJustrialization, but perhaps more important iT1 the growth and industrfalization 

process is the -act of food psoducr5on taxes oa wage rates, When a.staple 

food is an effective wage good, comparative advantage in faod production allows 

a country to maintain lower food prices a d ,  cetexis paxibus, lower wage 



rates than countries that find the cost of calories higher, Such an 

advantage is most pronou.rci.d at the initial srages of industrialization, 

when unskilled labor is the dominant resource used in manufacturing, Comparative 

advantage i n  food production thus presents governments with a policy choice- 

to e q l o i t  the existing advim~age to a maximum and export food, or to maintain 

rexatively low prices to coosrrmers through taxation of food exports, thus 

influencing the growth and industrialization process and sathfying consumer 

df stributional objectives . 
In the opposite sftuatioa, the country does not have a comparative 

advantage in rice production, because its costs of production exceed the 

costs of coqarable imports. If the government wants to promote local 

productZon, it has little choice but to subsidize it. There is still a range 

of optZons available t o  transfer resources to producers. But a l l  of them 

involve either higher prices, forcing consumers of rice to pay the costs of 

inefficient local production, or direct subsidies from the government 

treasury. Subsidies can be paid on inputs (e-g., fertilizer), on investment 

in  production projects (e.g., land clearing ;md water conerdl systems), or on 

output ( d t b  payments made to farmers, m i l l e r s ,  or merchants), 

Herein lies the bind for policy. Unless consumers can be forced to 

carry the entire burden, subsidization of lacal rice prodvetion wans 

contfnued calls an the budget, To an important extent, foreign aid donors 

d g h t  be willing to provide assistance for investment in rice, but the 

government is then left with the p o s s i b i l i t y  of d r a i ~ s  on I t s  recurrent budget, 

Such drains will be continuing i f  the government subszdizes intermediate inputs or re- . 

.newal of capita1,eqrripent. H e i . - e ,  even though the government d g h t  desire to expand 

pr~duction, use of trade policy 5s often constrained by consumer pressures-and 



the use of. subsidies is limited by budgetary shortages. Such shortages, 

in turn, can be caused by pressures from other taxpayers or by strongly 

competing demands an government resources from outside the rrce sector. 

Tie country might then ogr t o  continue t o  Import rice. 

As discussed i~ ietail in Strykex's companion paper (91,  - the costs, 

profitability, arrd comparat5ve advantage of the vargous tecaniques of producing 

rice in the ffve countries considered i n  this  volume vary widely. In general, 

rice productiozi is most profitable Tor;home consumption in remote regions, 

because costs of transportation make delivery of imported rice relatively 

expesive. But in three of the five countries studied-Mali and Sierra Leone 

I are the two exceptions--imparts of rice at normal levels of world prices are 

I cheaper than most locally produced rice delivered to the main consumption 

center ( 9 )  - .2 Since these countries cannot ef fzciently substitute for most 

imports, they would bs able to generate greater national income by using 

their resources i n  other, more productive activities and continuing to purctrase 

rice f r o m  abroad. Y e t  their governments desire to reduce imports and become 

more self-sufficient i n  rice by increasing production. 

Explaining thls drive for self-sufficiency is crucial for understanding 

I rice policy in West A f r i c a ,  Four possible reasons are relevant- First, the 

guemments might lack adequate informatton and not apprec2ate that import 

substituticn for rice has been and is likely to continue to be costly. 

I This information gap might be a reflection of an historical inertia through 

which attitudes, policies, and perceived circcmstances have not changed much, 

Conversely, governments might have overreacted to transitory phenomena 

that briefly 5ncreased the compararfve advantage of rice production, such as 

the surge in world rice prices in 1973-75. Information is costly, bur 

empirical results of t h i s  study paint t o  a high return t o  expenditures on 

rice an&3ysis. 

. . . . 
-- -- - - - - - - -- 



Second. pe;lj,cy makers might understand the current situation 

futry but hold different expectations about the future levels of key 

parameters--especially the world price of rice, the yields of improved 

techniques, and the relative casts of domestic resources. The expansi~n 

of local production to substitute for imports could be profstable--and 

the analysis of this study proved incorrect--if the world price of rice 

w e r e  to be consfderably higher than that projected, if yields were much 

larger than anticipated, or if the alternative opportunities for domestic 

resources were not so lucrative as expected, causing factor prices to be 

lower than these used in the analysis. Sensitivity analysis has been 

carrfed out using more optimistic assttmptfons, however, and for the most 

part the level of o p t i m i s m  must be very high before any techniques in the 

Ivory Coast, Liberia, and Senegal become soclally profitable ways of 

substituting for rice imports in the main cities (9). - 
The third and fourth explanations are related and thus can be conveniently 

d5scussed together- It is possible that governments understand that import 

subs+itution for rice is inefficient and believe it w i l l  continue 

to be so, but have other objectives which might be furthered by increased 

production and self-sufficiency. As argued in the introductory essay, 

the economic aspects of the goal of self-sufficiency 5n rice carr be analyzed 

in terms of three fundamental objectives-increased generation of i n c o m e ,  

changes in the distribution of income, and enhanced f w d  security. There is 

certainly no reason why improved efficiency should receive total or even primary 

wefght in a government's decision process. In the discussion below, an attempt 

is made to evaluate the extent to which alternative objecttves are furthered 

by use of pozicies that enhance self-sufficiency. 



Finally, government objectives in rice development are often complemented 

by those of foreign aia donors. Donors might provide concessional assfitance 

to rice projects, including 1-8 development, provision of infrastructure, 

and investment i n  water control facifrties, If th i s  aid is in the form of 

grants or concessioaal loans, the costs in efficiency terms to the 

recipient country of expanding rice production could be very low unless other 

efficient projects are foregone when r ice  a c t i v i t i e s  are aided. Usually, however, 

rice production projects impose costs  on the local  economy, including 

recurrent subsidies on inputs, misallocation of domestic resources, and welfare 

losses of consumers- These costs might be viewed as bearable, however, if 

distribution and security objectives--of both recipient and donor- 

are Eurthered, 

The issues to be discussed in this essay are now clear. F fr s t ,  which 

countr2es, i f  any, have a comparative advantage i n  rice production? Second, 

given that W e s t  African governments cannot influence the world price of 

r ice ,  what techniques of prcductkn, ff any, should goverrmtents promote? 3 ! 
I 

Third, in view of the fact that governments have m u l t i p l e  objectives,  how i 
i 

have various kinds of rice policies advanced each objective? Finally, in I 
what  ways has the availability of foreign aid  for rice projects complemented 

gov-t-nmenr objectives and influenced the d i r ~ c t i o n  of rice policy? Comparative 

answers to these questions awalt summaries of the evolution of policy,  

COMPARISON OF OBJECTIVES, CONSTRAINTS, AND POLICIES I 
The methodological framework for policy analysis used in th i s  study I 

emphasizes interact ions among a country's obj ectives , constrahrs,  and policies. 4 l  
This framework 5s summarized i n  the introduction to this book I 
(7, - pp. 4-51: 



Govenments are viewed as having several objectjves that 
they try to achieve within a framework of constrained 
optWzation. Constratnts are l i m i t s  on the availability 
or deployment of res-urces and on the f lex ib i l i ty  of consumer 
preferences that prevent the fall  attainment of d l  object5ves. 
Policies are the Instruments used by governments to achieve 
objectives by influencing the allocation of rescurces and patterns 
of consumption. Constraints on resources thus l imi t  the extent 
to which policies succeed and hence the degree to  which objectives 
are attained. The method of implementing policies can also affect 
the i r  success or failure.  Policy analysis consists of identifying 
the relevant government objectives, specifying the nature of 
resource or consumer constraints, delineating the policy options, 
and tracing the interactions. 

Objectives 

All WABDA member countries have the attainment of self-suffLciency i n  

rice as a central objective of policy, and self-sufficiency in rice can be 

viewed as part of the broader objective of self-sufficiency 5n staple foods. 5 

It is useful, therefore, to explore whether increases in rice self-sufficiency 

through expansion of local production contrfbute positively o r  negatively 

I to the three fundamental economic objectives--efficient generation of income, 

more equal distribution of income, and security of food In 

particular, it is helpful to assess the relative effectiveness of various 

ways of increasing rice production i n  contributing to these objectives. 

In contrast to pol i t i caE economy analyses which put political motivations 

a t  the fore, th i s  approach initially looks for economic rationales for policy, 

If policies contrzbute negatively t o  all economic objectives, purely 

pol i t ical  notivations can sometimes explair, a government's decisions, 

Some insights i n to  the weights that governments attach to objectives 

emerge from a comparison of the recent historical performance with respect 

ta objectives of the five countrTes, as shown by the indicators 5n Table 2. 

Security of rice production 2s a tertiary goal in the three forest-zone 

countries-Ivory Coast, Liberia, and Sierra Leone- because climatic variation 
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Table 2, --.0bj activee* 
8 

- .  Country 
Indicr tor Ivory Coast Liberia Mali Senegal Sierra Leone 

Growth of GNP par captta,  1960-75 3.5 1,8 0.9 -0.7 1.5 
(percent oer veer) 

Ratios o f  different income groupa 0, 37a 0. lgb n4a. 0 , 1 8 ~  0.41 d 

Food security: e Variation i n  per capita food production 

Export i n s t a b i l i t y  (19 68-74) E 9.3 3.5 5.0 l2e5 9 e 5  
Net cereal Sapoxts as a percent of earnings 

from merchandise exports (1960-61 t o  1974-7'1) 3, 78 5.4h 29. 6i 17.9' 7 . r  

*Sources include: Kathryn Craven and Hasan A,  Tuluy, "Rice Policy i n  Senegal," Stanford FRI/WARDA West Africa  Rice 
Project, 1978, preliminary; Charles P+ Hurmphreys and P a t r i c i a  L. Rader, 'lBackground Data on the Ivo r i an  Rice Economy," 
Stanford FRI/WARDA West Africa Rice Project,  Stanford, 1978, preliminary; Robert P. King and Derek Byerlee, "Income 
Di s t r i bu t ion ,  Consuption Pa t te rns  and Consumption Linkagae Xn Rural Sierra Leone," African Rural Economy Paper No, 16 ,  
Department of Agricultura~ Economies, Michigan S ta t e  University, Esst Linsing, and Department: of Agr icu l tura l  Economics, . 
Njala University College, Nja,la, Sierra Leone, 1977; John Mcfintire, ''Rice Policy i n  Mali," Stanford FRI/WARDA West 
Africa Rice Project, Stanford, 1978, preliminary; Eric A + Monke, ''Rice Pal lacy i n  Liber ia  ," Stanford FRI/WARDA West 
Afr ica  Rice Project ,  1978, preliminary; Dunstan S. C, Spencer, l'Governm~nt Policy and Food Production i n  West Africa: 
Rice Development Pol icy  i n  Sierra Leone," W A M A  , Monrovla, 1978, preliminary; The World Bank, ATLAS, Washington, 1977; 
World Bank, World Table 1976, The Johns Hopkins Ut~iversity Press, Baltimore, 1976; World Bank, Regional Project0 
Department, Western African Regional Off ice, I'Appraieul of a Second Sedhiou Projec t  * Senegal ," Report No, 1094aSE, 
Washington, 4 June 1976; West Africa Rice Development: Associat ion,  Rice S t a t i s t i c s  Yearbook, Monrovia, 1375 (and 
subsequent updates); and United Nations, Department o f  In t e rna t iona l  Economic and Social Affai rs ,  S t a t i s t i c a l  Office, 
Yearbook of Internat ional  Trade S t a t i s t i c s  1977, Volume 1, "Trade by Country," New York, 1978, 

a This figure i s  the ratio of rural incomes i n  the eavannah and forest runes, respectively, i n  1974. 

b ~ h i s  f i gu rc  is  the ratto o f  rural and urban incorn88 in 1976. 

 h his figure i s  the r a t i o  o f  r u r a l  and urban incomes i n  1975. 

. d ~ h i s  figure i c r  tho ratio of rural and urban incomes in 1974-75. 





&,es not cause wide swings in annual levels of rice productloa. Food 

avidlability is not a crPtfcal problem. Furthermore, food lrnports do not 

place a .large demand on foreign exchange in these countrfes, giv5ng them a 

wide margin in which instabi l i ty  of world rice prices can be tolerated. 

Finally, these countries have diverse and fairly stable opportunities to earn 

foreign exchange to pay for the additional cost of cereal imports that might 

be occasioned by unexpected shortfalls i n  domestic food output- 

Conversely, Mali and Senegal seem to place primary emphasis on security 

because shortfalls in food crops are more frequent and severe in these 

Saheliaa countries. H i g h  variation in food production-three times that 

found fa forest-zone countries--occurs i n  both countries. In addition, 

these countries have less flexibility i n  adjusting t o  unexpected reductZons in 

focal food production. For Senegal, this problem is exacerbzted by fairly 

high instability in foreign exchange earnings and relatively large cereal 

imports- Consequently, increased rice production ~ 5 t h  secure methods of 

water control is viewed by both countries as an important way to ameliorate 

the securzty of their food supplies. 

Among the three southexn countrf es , 5ncrezsing incomes through an 

efficient allocation of resources is vlew~d as a much more Smportant 

objective than enhancing food security, and the expansion of rlce production 

is seen a a potential wsy of contributing t o  t h i s  goal. For the Ivory Coast, 

incame grawth is u~ldoubtedly the main objective of economic policy in &enera1 

and probably also of rice policy. In Liberia, recent agriculturd development 

policy, including rice policy, has aimed at finding a long term, gradual 

complement for growth based on expor t s  of iron ore and rubber, Income 



generation through an expansion of agricultural and silvicultural activities 

lies at the center of this  approach. In Sierra Leone, which has the highest 

per capita production and consumption of rice %n the WARDA region, policy 

'makers desire to achieve additional incolne out; of more rice productSon 

prharily through the introduction of new techniques. As Table 2 shows, 

these three countries have achieved growth rates exceeding those fn the Sahelian 

countries, with the Ivory Coast by far the most successful. &%at the table 

does not show, and what is doubtful, is the contribution of expanded rice 

production ro thZs growth. 

In view of the wide disparity in income levels w i t h i n  countries, slgamarized 

in Table 2,  each of the five countries has clearly stated goals to spread 

economic development more evenly by means of rice policy. In Liberia and 

Sierra Leone, the distributional concern is to generate bigber rural Sncomes in 

general. The Ivory Coast has focused rice investment in its narthern savannah 

since that part of the country has not benefitted from agricultural and 

silvicultural exports to the same extent as the forest zone, In Senegal, 

rPce investment bas been mainly concentrated in. the Senegal R i v e r  valley 

and, more xecently, In the Casamance, the srea of traditional rice production. 

30th areas are more remote and less developed than many other regions of the 

country, Finally, only Mali has emphasized low rice prices to consumers, 

If th i s  analysis is correct, the fundamental objectives of rfce paricy 

I in each country can be ranked from primary (1) to tertiary (3) importance: 

Ivory Coast: Liberia - Mali Senegal Sierra Leone 

Generation of income 1 1 3 3 1 

Distribution of income 2 2 2' 2 2 

Security of ' food supplies 3 . 3  1 1 3 

I 
6 "  
" .I . . 
1 " 
, c 

.I. . . . 
1 .  . . . 
L F. I ,  . .  1 



While these rankings show differences between Sahelian and forest countries, 

the 5mportance of such differences should not  be exaggzrated.  

In summary, self-sufficiency is the major stated objective of rice 

policy in all five countries, and tlzis goal can be viewed as essentially 

a means of enhancing economic growth, redistr ibuting income, or improving 

secl~rity. Both the possibility c2 achieving self-sufficiency and its effects 

on the three fundamental objectives vary importantly among the five countdes. 

In particular, the two Sahejlian countrfes diverge widely f r o m  one another, 

While both emphasize food security, E f a l i  is an efficient rice producer and 

is nearly sex=-sufficient in rice in normal y ~ u s .  In contrast, Senegal 

lacks efficient production techniques and produces only one-quarter of its 

xice.consumption, whir%, on a per capita basis, is nearly t r i p l e  that of Mali, 

For the forest-zone countries, the scope for import-substitution is substantial, 

thqugh.nor so large as in Senegal. Lfberia and the Ivory Coast each produce 

about three-fourths of their rice needs, and Sierra Leone is more than 90 

pexcenr self-sufficient. 

Constraints 

Constraints to increaszng rice production in West A f r i c a  are seldom 

absolute. It is usually possible to obtain the additional resources 

requkred to raise  production, but the  costs of attracting them can be 

substantial. Public policies can try to alleviate these cost constraints 

through the promotion of improved production techniques and the development 

8 
of economic fnfrastsuctuxe. The b e s t  way to assess the cons tra i~ t s  facing 

countries in their efforts to increase domestic rice production is to est imate  

both the costs required to overcome shortages of necessary resources and - 

the capacity of the publfc sector to  intervene. 



While consf-raints vary widely among the f ive  countr-ies, i n  all of them 

expansion of rice production is limited by the range of f e a s i b l e  production 

techniques, the costs of domestic factors of production, and the capacfty 

to  design and carry out effective public  interventions, Table 3 contains 

information that can be used to assess the importance of different 

constraints on increased rice production. For a number of reasons, mostly 

associated wirh its level and rate of development, the Ivory Coasc has 

the greatest degree of technical flexibility among the ccuntries considered 

here in choosing methods of production. While Mali has a comparative 

advantage in rice, its p r o d ~ c t i o n  is  nevertheless consrralned, as discussed 

below. Fox differing reasons, the other countries f a l l  between the e x t r e m e s  

of the Ivory Coast and Mali. 

Rainfall is the most important constraint In traditional production. 

With the exception of areas around Slkasso, Mali cannot grow rainfed rice 

and xequires irrigation to produce rice in other regions. Floodwaters 

in the interior Delta of the Niger River and i n  lowland basins along the 

Ivorian border have traditionally provided the necessary uater to produce rice 

bat: w i t h  high uncertainty and no w a t e r  control. In the other four cotmtrfes, 

rainfed rice provides nearly all of traditional production, reflecting 

t h e i r  relatively better endowment of rainfall .  

Water constraints in West Africa, coupled with the high water demands 

of the rice plant, make the objective of providing enhanced food security 

through increased production expensive to obtain- The cost of overcoming 

the'water constraint varies enormously among countries and techniques. 

Complete control generally requrres an investment of $4,000 or more per ha, 

while partial control costs as much as $1,000 per  ha. The two notable 
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. G b l e  3 footnote8 (continued). 

"~nnui t i s s  for Matam are based on an average aarvks life of about 9 yearn and an average annual interest rate of 1 
percent, For the Delta, the average l i f e  i s  24 years and the average annual interest rate i e  2.75 percent, For 
Matam, 69 percent of the annuity i s  allocated to  the rice crop. 

Q The annvity i s  based on a 15 year oervice l i f e  and an average annual intempt rate of 7.7 percent. This figure 
assumes 1 .3  crops per year and utilixation of 90 percent of Improved land, 

P ~ h i s  cost covers the a m i t y ,  and le based on a 20 year aarvica l i f e  and an annual interest rate of 15 percent. 
Repaf rs are based on 5 mandays, or $6. Such costs are also included in direct labor charges. 

q ~ h ~ s  cost represent. only the annuity and i s  the average for controlled-flooding polders near Sdgou and Mopti qnd 
lowlands around Sikasso. 

r The annuity i s  based on a service l i f e  of 20 y e a n  and an average annual interest rate of 3 percent. 
8 The annuity and is based on a 10 year service l i f e  and an average annual interest  rate o f  24 percent. Maintenance 

costs of 45 USS/ha are a lso  included i n  Pam labor costs. 

t ~ o v a r m a n t  consumption i s  defined as recurrent expenditure. on goods and services and includes all defense expenditurer. 

U ~ o v a r m e n ~  investment excludes defense expenditures. 

 eta fo r  M a l i  cover only 1965-73. 

W 
. Data cover the years 1969.76, and debt service includes repayment and interest on government debt, loan repayments by 

government antarpri ses, and retirement of government securities. 

%ata cover the years 1970-75, and debt service includes repayment and interert on government debt, IXF repurchases 
and reconstitution cf assets. This ratio increases eubseantially (to 10.2 for 1967-73) when debt service i s  
compared to total current account earnings. 

Y ~ a t a  cover the years 1970-77, and debt service includes repayment and interest on long-term government debt, interest 
on overdrafts with the French Treasury, charges paid t o  the IMF, and repurchases of IMF cred!t, 

 ate cover the years 1968-75, and debt rervics includas repayment and interest on government debt, and repayment of 
trade credits issued to the government, 

88 Date cover the years 1969-76, and debt service covere repayments o f  loans t o  the government, of issues by the central 
government, and of prefinancing by foreign contractor$, 

b b ~ h i s  figure i s  for shipment from either Matam or the Cacl8mnca. Shipment from the Deles costs about 5 1  US$/mt.  



-cept5-0ns, where complete control is not so expensive, are unl2kd.y 

I to be replicated on a largz scale, The Office d u  Niger in E b l i  and the 

Matam polders in the Fleuve region of Senegal provide f d l  w a t e r  control 

at costs beneath those reqdred for f u l l  control elsewhere- B u t  in the 

former, enomus infrastructure costs, which were made i n  the 1930s, 

are now considered sunk. For the latter, the area in which low cost 

projects can be carried out is restricted to  land directly bordering 

the river. 

Although estimates vary according to the type and lifetime of 

investment and the interest rate used, information 5n Table 3 gives some 

I orders of magnitude of the high costs generally involied- For rice produced 

under full water control, the annual capital costs and charges for maintaining 

the irrigation system can be as high as $150 per m t  of milled rice, The 

annual capital and maintenance costs vary mors widely  for rice produced under 

9 partial wa'ier control, but are estimated to be about $65 per mt, 

Hwever, with partial control, the security of production is often only 

marginally better than under traditional production since the delzvery of 

water remains largely dependent on natural rainfall and flooding, The ons 

significant exception, which still has considerable potential for exyansion, 

is the controlled flooded technique in H a l f .  The security of flooding is 

estimated to be 90 percent of that with complete control, w h i l e  annual 

. capital and maintenance costs are probably only about one-half those for 

the par th l ly  controlled, 5mproved lowlands in  the forest zone countries, 

I As suggested by the l o w  population densities in these countries, wage 

rates are relatively high throughout West A f r i c a  and pose an important 

near-term economic' constraint on the efficient expansion of rice production. 



Daily wage rates are clearly highest i n  the Ivory Coast, ranging from 

$1.40 to $1.80 per day for men, reflecting the success of the country 

in promoting agricultural exports and attaining a rapfd rate of development, 

At the other extreme, wage rates in Sierra Leone are less than half those 

in  the Ivory Coast. Such low rates stem from a lack of natural resources 

and agricultural capacity i n  that country. The wage rates for *li, 

Senegal, and Liber ia  are in the range bounded by those in the other two 

countries, 

The pattern of unit labor costs among cauntxzes requires 

consideration of worker productivity as well as wage rates. [By 

definition, unit labor costs are the product of the wage rate and the 

inverse of labor productivity.) Marginal unit labor costs can be 

approximated by the value of direct farm labor each additional kg 

of rice produced domestically. Labor costs per kg of rice are clearly 

lowest in Mali, where inexpensive water contxol schemes, the extensive use 

of animal traction, and high rates of insolation all help reise the 

productivity of labor. For Mali, wage rates are relatively low and labor 

productivity is relatively high. 

On the other hand, the unit cost of labor in Sierra Leone is the.sane 

as in the Ivory Coast, where wage rates are twice as high. Senegal also seems 

to lose the benefits of its relatively low wage rates, and labor costs per 

kg of rice are the second highest in the five countries. In Sierra Leone, 

l o w  wage rates appear to be more than offset by high labor input, whi le  in 

Senegal they seem to be counteracted by l o w  yields in  the Casamance. In the 

Ivory Coast, relatively high wages seem to be offset to a considerable 



extent by htgher productivity--reflecting perhaps the favorable ciimatic 

conditipns and greater use of other inputs, Liberia has the highest unit 

I labor cost 5n rice pxoduct50n because of high a g e  rates coupled with very 

i n e f f i c i e n t  traditional production techniques. In short, differences in 

natural environments, including quality of land and supply of water ,  p e d t  

labor productivity in rice production to vary widely among the five countries. 

This differing productivity strongly influences the pattern o f  labor costs 

since these costs depend on both productivity and wage rates. 
. . 

The variations in worker product iv i ty  axe riot i n  themselves unusual, 

1 .  Research by Timer and Palcon on nine Asian corntries demonstrates the importance 

of complementary~inputs in production--environmental conditions, irrigation 

investments, and high-yielding seed varieties (13). These factors accounted - 

for a three-f?ld difference i n , y i e l d s  among the nine Asian countries 

studied.  The kry point is that increases in complementary inputs reduce 

the re la t ive  importance of labor costs in total costs. Bu', in the West 

A£rican context, high wage rates, coupled with low worker productivity, 

I cause very high unZr labor coszs. 

Capital' becomes constraining at the national level primarily when larqe- 

scale investment must be made in land clearing and water resource development, The 

I necessary capital must come from either domestic savings or foreign borrowing 

and a i d .  Because the size of most of these investments demands that they be 

undertaken by a government agency, the capacity of the government to allocate 

tax revenues for investments and its a b i l i t y  to obtain foreign funds can 

importantly constrain the expansion of rice production. 

Capital is also an important constraint at the farm level, as reflected by 

high real rates of interes't that prevail in the informal rural capital markets, 



Vi& the exception of cooperative projects, which only affect a small 

n&r of farmers, farm capital comes primarily f r o m  savings and short 

tern borrowing. Improvements in rural lending faci l i t ies  are thus 

an important constraint: on the dissemination of new techniques ~ 5 t h  high 

levels of recurrent expenditures for jmproved seeds and fertfiizer. 

O f  the five countries, Liberia ~ o u l d  appear to  have the greatest scope 

to increase both gavernment investment and foreign borrowing. Neither the 

ratio of government investment to GIlf nor the debt-service ratio is 

part Zcularl y high compared to the other countr-ies . Moreover, favorable 

rainfall might reduce the need for large-scale investments relative to that in other 

countries; although the institutional'constraint due to the scarcity of rural 

lending fac i l i t ies  is somewhat greater. A t  the other extreme is Mali, which 

has actually  suffered negative government investment owing to the difficulties 

of the Sahelian drought. . I t  also has a debt-senice rat io  that is three times 

as large as that for most of the other countries. UdLike LZbexia, however, 

Malihas concessional aid ava3lable to it, and such capital is relatively 

inexpensive. Senegal also has access to considerable foreign aid, especially 

for projects i n  the Senegal River Basin where water development is most expensive. 

Hence, Liberia, Ma1i;'and Senegal probably have. the least restrictive constraints 

on capital, although none has the flexibil ity to dLvert large sums into 

rice projects solely of its own choosing. 

Existing high levels of government investment and a growing debt- 

service ratio in the Ivory Coast mean that additional investments c o m e  only 

at increasingly higher capital costs. In  a country where natural cond5tions 

make water development especially expensive, the presence of such a constraint: 



could hamper efforts to expand i rr igated  rice production on a large s d e ,  

Sierra Leone is the mst severely constrained i n  terms of cap i ta l ,  with 

a very high debt-service ratio and a relatively high share of GDP already 

devoted t o  investment. Some concessional foreign aid is available but Iess 

than for the drier countries to the north. 

In V e s t  Africa, land is widely available and hence has a very low 

opportunity cost. This situation can be expected to change in the future 

as population densities increase, But during the next 25 years or so, 

the period i n  wbich the longest investments i n  rice m i g h t  be amortized, 

land is l ikely  to remain hexpensive, Investments in land development 

t o  increase water control are considered under the constraint on capital. 

with respect to rice production, the surplus of land provides little 

in the way of economic advantage, Irrigated rice is relatively i l l -suited 

to land-extensive production, bloreover, tbe potential for efficient 

utzizat ion of inexpensive land (i.e., t h e  substitution of capital and land 

for lab03 in upland rice production,praminent in the forest-zone countries, 

rema5ns largely &own- 

Other constraints include the availability of revenue for recurrent 

financing of government programs, managerial talent, rural infrastructure, 

and the location of rice productfon relative to major constrming centers, 

Perhaps tfie nost immediate concern of government leaders 5s the capacity 

of the budget t o  sustain the sizeable recurrent expenses that accompany 

intervention in the rice sector. Such recurrent costs are particularly 

important when subsidies are paid on the output, and they can also be 

significant when high levels of modern inputs are heavily subsidized, 



Tot& currenz government exp~nditures are about one-six* of GDP %n the 

three francophcae countrfes, while the share in the ather two com.trfes 

3s much smaller. Due to the severitjr of the budget constraints, alternative 

demands on funds colrld preclude additional expenditures an rice, uaPess- 

foreign assistance is forthcoming. 

With respect t o  domestic managerial talent, Table 1 {p, la) provides 

some hsights based on the importance of advanced educatian, The Zvary 

Coast currently has the fiighest level of advanced education, and it also 

hires large numbers of foreign technical experts- In contrast, Mali and 

Liberia have educatfon levels for advanced students rougSly one-half of those 

in the other ccuntries. Moreuver, Mali does sot  depend significantly on 

foreign talent, In berwesn are Senegal and Sierra 7eone, Of course, many 

other factors affect the capacity to intervene i n  the rice sector, among 

them the willingness t o  divert scarce talent into these areas- M a l i  and 

the Ivory Coast have probably had the best past experience and Liberia the least 

satisfactory, But in all countries mtinagerial skill is scarce and policies 

3emandhg significant publtc intervention may be severely constrained. 

With respect to rural infrastructure, as measured in Table 1 by 

the density of all-weather roads, the Ivory Coast is the least constrained 

and mli  is the most affected. However, since most of expanded production 

in Mali is l ike ly  to  occur along the Niger River between Bamako and Mopti 

where a reasonably adequate road system already exists, thfs constraint 

might be considered relatively unimportant for rice productfon. In Senegal, 

especially in the Casamance, the Lack of good roads presents an important 

constraint that increases the costs of production and marketing, The cost 
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of transportins local rice to the major cons*mptiorr centers is greatest 

for Senegal, as a result of the long distance af major prodtiction f rom 

Dakar. It is least LIZ Liberia and Sierra Leone, reflecting 

the SZELU. size of these two countries, 

The predodnance of producer-oriented rather than consumer-oriented 

constraints o, West African rice policy contrasts significantly wZrh the 

conduct of rice policy Ln much of Asia where consumers play a much more 

prominent role in the creation of objectives and constraints on 

policy formation (3 4) .  Consumer-related issues of rice availability 
-9 - 

and prAce, particularly in urban areas, have been of critical concern to Asian 

policy ma!cers. Xn part, differences between A s i a  and West Afrfca reflect an mavofdabl 

bias i n  the method of policy analysis- Consumer-related constraints are 

often hidden, awaiting new policy actions or events t o  call them into existence, 

But more importantly, the differences 

are due to the more severe income problems of some countries in A s i a ,  

particularly in cities, and, the more central role of rice 5n Asian diets, 

Only in Liberia and Sierra Leone does rice play anywhere near as hportant a 

role i n  consumption patterns as in Asfa, and in these two countries consumers seem 

to demonstrate a high degree of substitution between rice and wheat, plantains, 

cassava, yams, and other staples. T h i s  substitutabtlity is important in 

understanding the relat2vely passive reaction of \Jest African consumers to 

price policy. 

Sever& generalizations can be offered regarding constraints on rice 

policies. First, because of the levels and variability of rainfall, the 

Sahelian countries have a greater need to control water s u p p l i e s  than do 



the forest countries. Second, all countries are constxained by labor costs in 

rice production, and none yet fgce land shortages. Third, all countxies face 

difr'5cult tradeoffs in  allocating government revenues, Foreign aid can play 

an imporrant role tn easing the capital budget constraint of the Sahefian 

countries, while Sierra Leone is in the most difficult positioz with respect 

tocapital .  t in ally, ~egarding a d ~ i n i s t r c t t v e t a l e n t ,  rural Sqfrastmctu 

and the location of production, the constraints facing cauntries vary. 

On balance, the Ivory Coast is probably the least constrained and Liberia 

is the mst l imi ted  by these factors. 

Whereas the number of constraints can be large, the range af options 

available t o  governments in West Africa for the purpose of implementing 

policy is qui te  narrow. In this study, policies are classiEied into thr'ee 

areas-trade and price policies, domestic tax or subsidy policLes; and 

investment policzes t7). - These pol ic ies  have an furpact on the rice economy 

through their effects on output prices and an input and capital costs, 

The effectzveness of ezch policy is heavily influenced by the opportunity 

costs of domestic resouxces and by choices of production and milling 

techziques wuch together influence social profitability of rice production- 

Inr'ormation that can help measure the application and impact of government . 

pol ic ies  is contained i n  Table 4. 

Trade pol icy  is similar %n all countries, except k f i .  Contrary to 

the belief that West African governments subsidize  rice consumers, domestic 

wholesale prices of rice between 1965 and 1976 have been about one-fourth 

to one-third higher than comparable c.i.f. import prfces in the four 

protecting countries, Ela l i  is the exception, where off icial  domestic 











prices hzve been lower than c,i.f. icmport prices, Sp ica l ly ,  the 

I governments of Ivory Coat, Liberia, Senegal, and Sierra Leone 

restrict imports of rice with variasle levies or quotas, thereby 

forcing consumers to pay higher than internat-ional prices, p e d t t i n g  

producers to receive higher prices, and generating government revenues 

from the rice imports. bn.Mali, thereverse holds, and consumers of offic&ally 

mark~ted rice tend to be subsidized relative to c . i . f ,  import prices, 

When world rice prfces increased rapidly in 19.74, this pattern was  

I temporarily interrupted because Senegal, Sierra Leone, and Mall subsidized 

imports to maintain more stable prices to consumers, while Ivory Coast. 

and L3betia raised domestic prices in l i n e  w i t h  the hike 2n world prices, 

allowing their producers t o  benefit.  Generally though, the thrust of trade 

policy has been t o  transfer resources from consumers to producers or to the 

government treasuq, 

A l l  countries set officfal producer prices for paddy and consumer 

prices for rfce. Th= structure of official prices alters the pattern of 

prices created by trade policies only to the extent that the colmtrl -.es are 

I successful in enfoxcTng official. prices, whfch xequires a large involvement 

in the marketing and milling sectors. Ia this regard, the Ivory Coast and 

Mali haTe been m o s t  successful in purchasing paddy, handling from one-fourth 

to two-fifths of production in peak years. The remaining countries have never 

1 purchased more than a minor share of output and marketing is dodaated by 

private traders. 

Since fndeperidence (1960), the Ivory Coast has used a restrictive 

trade policy to raise consumer prices  and thereby to buttress a floor p r i c e  

to producers. Producer pr-ices--especially during the mid-1970s--have 



been further supported by farm subsidies channeled through collection and 

milling activitjes without equivalent increases in the consumer price. 

In 1975, roughly one-half of the official producer price consisted of 

government subsidy. Starting in  1978, however, g~vernment paddy 

purchases were severely curtailed. On balance, consumers still face 

domestic prices that are higher than comparable import pric+s for rice but 

not so high as the official producer price would require if there were no 

I government subsidy. 

P r i c e  policy in Mali is more complicated, The government's established 

producer price applfes to about one-half of rice marketings because a high 

proportion of commercial sales arises from large, geographically-confined 

I development projects whose farmers are required to pay fees in kind and 

to meet quotas for marketed paddy. The government through its state 

marketing agency then rations this rice by selling it at a price below the 

market-clearhq level to selected consumers who belong to cooperat5ves. 

In effect, Malian price policy forces producers in government projects to 

subsidize consumers who have access to rationed rice fn cooperative markets, 

The official price structure in Mali thus tends to tax farmers relative 

to the c . i . f .  import price  because the official consumer price is below that 

price, This policy raises the free market price of rice for both consumers 

and prodbcers who are not part of government programs'. 

The other three countries also establish official prices for rjcs, But 

the impact of such policies  has been small since only a s l ight  percentage of 

national production is marketed through government channels, especially in 

, Liberia, The pattern varies, however, among the three countries, Both 

I Senegal and Liberia tend to  subsidize  producers who use the inproved techniques, 



althougft by amounts less than in the Ivory Coast. But traditiond 

techniques which doinhate total production are not effectively subsidized, 

because of either limitations in the funds to purchase paddy or the absence 

of purchased inputs in traditional farm production. In all three countries 

price pol5cy depends critically on the capacity and will of the govement 

t o  pay fur subsidies on paddy that is y~rchased and milled by government 

agencies. Moreover, the incidence of taxation on consumers increased 

sigaificantly after 1974 in these three countries. because domestic prices 

were not allowed to fall 2r1 line w i t h  world prices during the 1974-78 period, 

Rence, producers have received increasing transfers from consumers. 

Sierra Leone i s  the onLy cou;~tty where  the off icial  producer prlce 

implies a tax on Zarmers relative to the official consumer price. Unlike 

Mali, however, the country lacks the large, geographically-concentrated 

projects which make enforcement of unfavorable producer prices possible. 

A s  a result, the government is largely unable to compete in the private 

market for paddy,and the tax has very little effect on actual productfon, 

The extent of subsidies on intermediate inputs into rice productfon 

differs greatly among the five countries. A t  one end of the spectrum, 

Liberia  has no effective input subsfdies save that on its extension service,  

As data in Table 4 show, virtually no Liberian production benefits from 

motorized services, fertilizers, or improved seeds. These results reflect,the 

very low level of government intervention i n  the past, and rice projects 

being planned w i l l  surely contain higher rates of subsidy. 

In the other count~ies, extension services are universally subsidized, 

and government policies also  affect fertilizer, motorized services, and 

improved seeds, T%e Ivory Coast has concentrated on fertflizers, su'usicttzing 



10 
roughly half their price, and to a lesser extent on improved seeds- 

ffowever, these subsidies have had relatively lfttle impact, and only a 

small percentage of domestic rice production benefits f r o m  modern inputs- 

Mali has prodded little encouragement to fertilizer 

use through subsidization. On the other hand, 

mechanical services, especially rmotorized threshing, are subsidized 

by about 50 percent, and over half of domestic production is handled in 

t n i s  way. Improved seeds, introduced once every three years, have also 

been strongly promoted. Mali has, therefore, concentrated on inputs that 

best complement; other elements in  the production systems. Inexpensive 

water control does not require fertilizers i n  order to be profitable, and 

extensive tillage practices using privately owned oxen and equipment benefit 

from mechanized threshing. In addition, mechanized threshing allows the government 

to buy a large share of paddy marketings at the relatively l o w  officfa3 price,. 

Senegal has relied most  heavily on fertilizers and improved seeds, 

providing the largest subsidies (up to 75 percent on fert-2izer) and 

increasing production by as much as one-fouzth as a result. On the other 

hand, mechanical services are sl ightly taxed. Consequently, such services 

are used only i n  the Delta, where soils are beavy and farmers participathg 

in projects have l i t t l e  choice concerning their use. 

Although Sierra Leone has the second highest rate of subsidy on 

fertilizers and the highest on mechanized services, the impact on national 

production has been quite small--due i n  part to constraints on the government 

budget and the already high level of traditional production. As in must 

of the other countries, the use of inproved seeds is the most  widespread 

of all modern inputs- 



All corntries except Liberia have maintained important government 

hvestment policies in order to develop irr igated  rice production, and 

Liberia is beginning developments in this area. Subsidies have been 

highest  i n  Mali and Senegal, probably because of the large scale of 

the projects required to control water dong the Niger and Senegal rivers. 

With small scale irrigarfon schemes, farmers in the investment, 

and subsidy rates on land development cos t s  are generally lower. They 

range from about two-fifths to two-thirds i n  Sierra Leone and the Ivory 

Coast, respectively, compared with 100 percent i n  $Mi and Senegal, 

For Senegal, the major exception t o  t h i s  pattern is Matam, where low costs, 

s m a l l  scale,  and relatively high population densities make it possible to 

obtain participation with subsid:-es amounting t o  only about one-thTrd of 

total costs. 

A common theme underlies rice investment po l i cy  i n  all five countries-- 

the overwhelming importance of foreign a id  donors in designing, financing, 

and implementing rice development projects. The Ivory Coast, the only 

country in the group which has the resources to fund major rice production 

projects  without concessional foreign assistance, has not done so to an tuprtant 

extent-preferring instead to use its own available funds for other, more 

prof i table  investments. All the governments, however, take some equity 

partic ipat ion in donor-assisted projects, Liberia is at the high end of 

the range with about SO percent and Mali and Senegal are at the l o w  end with 

15 to 20 percent. 

The amount of dtrect government participation in rice production, 

processing, and distribution is greatest in Mali, decreasing through Senegal, 

Ivory Coast, and Sierra Leone, and least in Liberia, In all countries state 





a given improvement in an objective, The methodology used in thZs 

study to assess the social profitability of rice production techniques 

can be appl%ed to measure the loss (or gain) in economic efficiency 

and potentZal national income engendered by policies which cause a dfvergence 

between social and private profitability. Additional costs can be associated 

with the political effects caused by the transfers required to enact policies 

and with the administration of the policy interventions. The evaluation of 

policies, therefore, consists of two steps--determining whether deslred 

objectives are furthered and measuring the associated cost (or gain) of 

resource reallocation. 

The fundamental objectives of efficient income generation, income 

redistribution, and food security can be furthered by either increases in 

the level, or changes 5n the structure, of rice production. But self-sufficfency 

through import substitution demands increased national output if constmpt5on 

levels are to be maintained, To achieve these  ends, rice policies provide 

either urriversal or specific incentives. Universal incentives are available 

to all fanners and include tariffs, fertflizer subsidies,  and paddy paice supports, 

If productive inputs are high mobile, universal incentives are relatively easy 

to administer and cause the least distortion Sn efficiency. However, these 

policies can bring about large transfers among economfc groups, such as a11 rice 

consumers and a l l  rlce producers, that are both unintended and unwanted, 

Oa the other hand, if resources are, or can be, t i e d  specifically to the 

production af rice--such a s  sysremic insecticides, mechanical threshing, and, 

ro a lesser extent, irrigated land--specffic incentives might offer the most 

efficient and most easily administered type of policy with fewer unintended 

12 txansf ers. 



Nevertheless, all government policies are likely to bring about 

at least some unintended transfers among various groups in the country. 

In general, rice producers stand ko gain from policies aimed at increasiag 

production. Since consumers are the only losers from import restrictions, 

a strong consumer bias 5n a country (creating, for example, pressure to hold 

down urban prices) would be required to  dissuade governments from using 

th* policy instrument to increase production. The government budget- 

as well as the taxpayers outside the rice sector-are l ike ly  to be the 

strongest forces i n  favor of trade policy and agalnsr output and input 

subsidies. Between these last two policies,  producers can be expected to 

favor an output subsidy, because each producer w i l l  then be free to allocate 

inputs in  production optimally. 

The government treasury's position is, however, indeterminate. It 

depends on the relative costs of administering input and output s~3sidy 

programs and on the impact of the alternative polfcies  on rice product~on. 

Input subsidies can be ineffective relative to output subsidies  if the 

inputs (e-g., fertilizer) are used i n  the production of alternative crops, 

But if Tnput subsidies can be tied solely to the marginal costs associated 

~ 5 1 3  addftiional production, such as through the development of irrigated 

perimeters, input subsidy programs are usually preferred to universal 

ourput subsidies . 
The two countries with a comparative advantage i n  rice, 3hli and Sierra 

Leone, are not required to subsidfze inefficient: local production, For 

Mali, security of food production appears to be the primary goal, and income 

generation and its regional dfstribution are of somewhat lesser importance. 



The country has been able to expand socially profitable r5ce techniques that 

improve the security of rice production, notably in the Office du Niger 

and to a lesser degree in  projects at Segou and MoptZ. This expanszon of 

compet i t ive  rice production t o  improve food security clearly generates 

addi t iona l  national income- In addition, much of this extra income 

accrues to farmers and other rural residents, although urban consumers gain 

from Malian pr%ce' polfcy.13 In the future, Mali is l i k e l y  to face a difficult 

decision in its rice investmeat policy between further intensificatTon of 

existing projects w i t h  improved packages based mainly on fertilizer and 

better water control, which would raise recurrent costs, and extensification 

throu* the construction of additional polders in the N i g e r - B a a  basin, 

Although the second approach involves a somewhat l o w e r  degree of security, 

it is l ikely to be the most profitable given the availability of concessional 

f o r e i g n  a id  for polder  construction and the existence of additional land that 

could be developed. 

The principal objective of rice policy in Sierra Leone, the other 

country i n  this group which has a comparative advantage fn rice production, 

appears to be increasing fncomes and s t a p l e  food supplies i n  its rural 

areas. In order to achieve this objective, the country is investing-us5ng 

capital supplied by foreign a i d  donors-in several r ice  projects to introduce 

and spread improved techniques of productzon i n  both upland and swamp regTons, 

L a d  development is subsidized for improved swamps, and modern inputs, such as 

fertilizer, seeds, and mechanical services, are also subsidized. In addition, 

farmers receive significant protection from the world price of rice- Tf these 

improved techniques are socially profitable,  as they ar2ear to be;they 

can contribute to efficient income growth. This incone gxowt'h could involve 

rice only indirectly if new technologies are substituted for their t r a d i t i o n a l  

counterparts, thus freeing domestic resources for other cash-crop opportunsties. 



Zf the new techdques increzse production, rather than simply substituting 

for traditional cultiviatibn, they contribute to self-sufficiency in rice 

without requiring 2 ,  zradeoff w i t h  the growth and distribution objectives, 

It is curious that Sierra Leone uses strong incentives to promote 

expansion of a commodity in which the country enjoys a comparative 

advantage. The issue becomes especially important because the government budget 

has been constrained historically and has been unable to provide all the 

subsidized inputs demanded. The explanation may be twofold.  Since redistribution 

of income is also an objective that is strongly held, trade protection and 

subsfdized production projects may serve as a means of transferring i n c o m e  

to poorer regions. For example, irr two of the poorer regions of the country, 

the North Plains and the Balilands, improved rice productzon techniques have 

raised the net return per unit sf labor input by three to five t i m e s  that * 

earned in traditional rice production. 14 

Second, rice i n  Sierra Leone may not be competitive w i t h  other crops 

that tan be produced, even though it is competitive with imports of rfce, 

In that event, the government would have to adopt polfcies that dfscriminate 

in favor of r i c e  5n order to expand domestic production. Only improved, highly 

subsidized rtce is competitive in regions that produce three of  the more 

important cash crops--oil palm, coffee, and cocoa. l5 Sierra leone could 

therefore be undertaking rice projects and policies  that, while cospetit2ve 

internationally with rice, are n o t  the most efficient use of resources when 

compared to other domestic production opportunities. Because export taxes 

on o i l  palm, coffee, and cocoa generally depress domestic prices a£ these crops 

while import restrictions raise the domestic price of rfce, the existing gap in 

private returns between traditional rice production and cult2vation of  export craps 

is smaller than would exist in the absence of these trade pol ic ies .  



The choice of policy is much more d i f f i c u l t  in the other three 

countries which do not have a comparative advantage in exporting rice 

or 5.n competing with hpor t s  in the urban consumption centers. If they 

desire to promote local rice production to replace imports in the cities, 

governments in these countries must protect or subsidize producers, w h i c h  

entails losses in national income. Consequently, their freedom of policy 

choice is circumscribed because they face difficult tradeoffs. 

The two objectives of rice policy in the Ivory Coast are to hcrease 

incomes generally and to ensure that the northern part of the country in 

particular benefits  from t h i s  growth. Unfortunately, neither of these 

goals has been furthered by recent policy. In light of the unprofitabilfty 

of rice production in Ivory Coast, any policy to expand output is bound 

to be costly. Recent Ivorian trade and p r i c e  policy has resuZted in 

welfare losses to consumers, government subsidies to producers, and a 

decrease -in G W  that has been estimated at 2 billion francs CFA annually C5). - 
Moreover, distribution objecrives have not been sufficiently we11 

served by rice p o l i c l e s  t o  o f f s e t  t k ~ s e  highly negative income effects, 

Rice investment policies have, by dcsign, clearly favored the north, which 

1 is consistent with the objective of income redistribution. But the irrigated 

techniques in the north are less efficient than improved rainfed production 

in the forest zone, because of the greater cost of water control i n  more a r i d  

areas, and no improved technique is as e f f i c i e n t  as traditional production 

in the northern savannah zone. Therefore, investment subsidfes have primarily 

served to offset higher costs rather than to redistribute income toward 

northern farmers. Moreover, d e s p i t e  high investment subsidies,  costly 

trade and.output price policies have also been required to make improved, 



irrigated rlce production in the north privately profitable. The 

greatest proportion of transfers resulting from these policies, however, 

has gone to farmers in the forest zone where most rice is grown. Eence, 

Xvorian rice policy does not advance either the income generation 

or the regional redistribution objectives effectively- 

Excellent opportunities to produce other crops efficfently exacerbate 

the problem of making rice policy effective. Greater sgcial profitability 

of other crops, such as coffee, cocoa, cotton, copra, and palm products, 

results  i n  high opportunity costs for national resources devoted to rice 

production. Moreover, strong incentives axe necessary to  bring forth 

increased rice production, and incent2ves'-oE such size increase the magnitude 

of unintended:tzaasfers.aad the costs of administration. In the Ivory Coast, 

large budgetary deficits coupled with the unwillingness of consumers to  

pay high prices for rice have thwarted the implementation of government 

rice policies aimed at increasing the share of output from modern techniques 

and at transferring production resources and income to the north. 

A more effective rice policy for the Ivory Coast would involve 

reduction of protection and elimination of the milling subsidy paid to 

g o v e r n m e n t m T l l s  to support domestic producer prices. Beginning in 1977, 

the government has followed this strategy. Meanwhile, the government can 

continue the search for a r,ew technology, probably based on divisible 

labor-saving techniques for rainfed rice production, that can relax the most 

immediate resource constraint of expensive labor. Both income growth and 

more equztable distribution of incomes, however, are better promoted by 

1 producing other crops that can be grown e f f i c i e n t l y ,  especially in the poorer 

I .  north. Because the  security of food s u p p l i e s  has historically been a relatively 

unimportant issue in the Ivory Coast, there i s  l i t t l e  pressure to achieve 

self-sufficiency in rice production a t  high costs for this purpose. 



Liberia has objectives for rice policy similar to those of the Ivory 

Coast-a primary eqhasis on income generation, a secondary desire to have 

the increases in income occur in rural areas, and l i tt le  concern with food 

security. Desp i t e  the place of rice as the principal staple food in Liberia, 

until very recently government intervention has been limited to trade policy. 

Investment policies in rice have only lately begun, no importazi subsidies 

on inputs exist, and government expenditures on rural infrastructure have 

not been large. Trade policy has consisted of taxing rice imports la collect 

government revenue and to protect local production- Because Liberian rice 

cannot be delivered efficiently to Monrovia, which is the main market for 

rice imports, government efforts to increase rice output run counter to 

the objective of generating income. Government, policy does transfer 

resources from urban consumers tu rural producers, but only a t  a sig~ificant 

loss in national income, Furthermore, the limited volume of market5ngs 

suggests that actual urban-rural. income transfers are of a s m a l l  magnitude, 

This situation w i l i  only be rectified by cost-reducing improvements in 

techniques of production and distrZbution. Such improvements r n i g h t  

best be promoted by investment subsidies and research. As in the Ivory 

Coast, maximization oE rural incomes requires at tenthn  to other crops,such 

as coffee and cocoa, that u t i l i z e  available resources more efficiently- 

Evaluation of rice policy in Senegal. is more complicated. This 

Sahelian camtry is mainly concerned with improving food securzty, although 

the government also wants to change the regional distribution of income 

and to increase national income- Senegal does not have a comparative 

advantage i n  rice generally, and the most secure techniques are often 



the leasf, efficfent. The objective of increasing national 5ncaaie is 

th-as contravened by policZes that expand secure rite production. Moreover, 

the evfdencc is not convincing that increased production of irrigated rice 

M11 necessilrfly reduce tbe long-run instabilPty of food supplies  unti l  

numerous tccftnicaf problems, such as management, maintenance, and salinity, 

are resolved. 

Because areas where rice is produced coiacfde d t h  those desfgnated 

ta benefgt from impraved income distribution, expansioa of rice production 

by building irrigated polders can be an effecrfve means of achseving t h i s  

goal as well as of fmprouing the security of local food supplies relative 

to eraditioaal production- But  as 5n Ivory Coast, Liberia, and Sierra Leone, 

rice production polfries do not usually maxbize the Zncnme growth potential 

oE these areas. 

R second aspect of the food securfty fssue involves the wfllingness 

to rely on Zmports to offset shortfalls in domestic production (10). - 
Food ecurf ty  tBGr consider the r e l b b i l 5 t y  and carts of improved pt08uction 

relar&ve not osly to traditional, production ba?% also to the va tbb i l f ty  of 

ptfces sad avaiIabil5tfes of rice on the n x l d  market. Food securdty 3s 

thus noc fully realized mtil domestie ptoductfon is increased to a level 

slwitrc imparts are usually not necessary. This dynamfc problem depends on the 

varhb i l f ty  of d~mcsrit proarrct50n, the wariabiE5ty of w t l d  prices, and 

the snbs5dfes needed ta susta5n frregated domestic production. Unfortunately, 

amlZj-tfcal treckfqucs to relate these eradeoffs w i t f l f n  a framework of . 

wx;tmm, ~ c ~ c m f c  effZciency are noe available. Solne general remarks based 

on the rreults bf t h i s  study are passible, hawever, 

IX varhblPfEy 2n c , i . f .  prices %+ the concern of  golfcy, the government 

&F Threttr 'broad ca%egorfes of policy response open to ft, F i r s t ,  it can 

s~bstftate ather staples for rice during perfads of hfgb rice prfces. 



Second, the government can establish a financial buffer fund to cover the 

expected change in c . i , f ,  prices. Only the difference between the actual 

c.i,f- price and the expected long run average c .5 . f -  price needs to.be 

covered by this fund. Third, the government can subsidize irrigated 

production. Subsidization is necessary because, on average, irrigated 

techniques are socially unprofitable in  delivering rice to Dakar, the 

main center of import substitution. 

The social prafitability results for Senegal indicate subsidies of 

$70-2BS/rnt are needed to support production given a long rv?n c-i.f. Dakar 

price of $250/mt. This level of subsidy thus amounts to an average percentage 

subsidy of 28-106 percent of c.i.5. prices. If the government desires 

protection agafnst fluctuations in c,i.f. prices equal to  200 percent 

of the average price {rhs maximum historical variation), a buffer fund is 

clearly more efficient than the subsidization of domestic production as 

a Beans of providing food security because real rates of interest on government 

loans to the Senegalese government are only 2.5 to 8 percent. Furthermore, 

these calculations assume that domestic productfon is 100 percent reliable 

and that no substfturion in consumption occurs. Only if the government 

I has strong inclinations that rice w i l l  be unavailable at any price on 

the world market does the alternative of domestic production appzar economically 

rational, In summary, given the high cost of rlce production imposed by 

severe resource constraints i n  Senegal, a trade-off arises between losses  of 

i n c a e  that m u s t  be hcurred in order to  obtain increases 5n food security 

relative t o  traditional production and positive regional distributional 



A number of general observations emerge from these evaluatZoas of 

individual country policies. First, for countries with a comparat5ve 

advantage in rice, Mali and Sierra Leone, rice policy can be used to 

further a l l  o f  their objectives simultaneously. Second, countries such 

as the Ivory Coast and Liberia, that desire to redistribute 5ncome to certain 

rural areas but produce rice inefficieritly if it i s  used to replace w o r t s  in 

urban consumption centers, are likely to reach their objectives more effectively 

by focusing on more profitable crops. Finally, in Senegal, where improved 

food security is the primary objectfve, the effectiveness of policy depends 

on the choice among alternative techniques and regions with different 

costs and degrees of security. Expansion of rice production under exZstiag 

techa3ques can only increase food security at a high cost in terms of foregone 

national hcome and recurring subsidies and hence it is a less desirable 

policy than establishment of a buffer fund. 

The role of foreign aid donors is very important in influencing the 

costs of rice development that are borne by West African governments, 

Sometimes donors provide concessional assistance to countries that caG 

produce rice efficiently. Donors might also share a recipient country's 

goal of improving food security or aiding the rural poor and for t h i s  

reason justify giving aid for a project that cannot compete without 

protection or subsidy. In tbe ftve countries discussed here, aid has been 

a predominant force behind rice investment. Given budgetary constraints, it 

appears unl5kely that any of them would choose to make large investments in 

.rice projects iz?, the absence of foreign a i d .  If this obserwarian holds true, 

donors w i l l  continue to he lp  shape rice policy in  West Africa through their 

roles as contributors to rice investment projects an2 as spokesmen for 

various trade, price, and subsidy pol!cies, 



The results of the social profitability analysis confirm that some 

kinds of production techniques cancompete efficiently in all countries 

w i t h  hgorted rice for consumption on-£am or in markets in the producing 

area. Transportation costs of deliveriag rice bports to distant rural 

areas provide natural protection to  much local production. Accordingly, 

a potentially fruftful approach for countries thatare unable to substitute 

efficiently for imports ia main urban consumption centers and that desire 

zo increase food security or to improve income distribution is to concentrate 

on prcductiaz which  can be carried out efficieotly for local and regional 

markets. Such projects would have to be carefully designed, probably combining 

features of better water security with relatively small scale and a modest 

degree of capital 'hrensiry, In the longer term, reductions in marketing 

costs through improvements ifi the transportation system would  reduce 

both the natural psotectior: of rice produced by these projects and the 

cost of delivering rice to main consumption centers. 

S B Y  AND CONCLUSION 

AII W m A  member countries desire to achieve self-sufficiency in  rice 

production, The economic significance of increasing local production of rice 

to substitute for rice imports can be examined w - i t h  reference to the national 

&jectives of income generation, redistriburfon of income, and food security, 

Deta i led  ecc~omic analysis has been undercalcen in f ive countries. Rro, 

Mali and Sierra -me, have a cool~zrative advantage in produchg rice to 

substitute for h p o r t s  and, with some techniques, ~OL. e-qort to neighboring 

comtrtes. Central issues for these two countries involve the choice of 

L 



technique for continued expansion of production and the selection of policies 

that will provide necessary incentives to farmers as well as maxfmize the 

contributfon to other objectives. 

In Mali, polfcy makers face a choice between intensification of production, 

basad on the use of fertilizer, improved water control, and mechanical weedfng 

practices in existing projects, and extensification, principally by creating 

more polders with controlled flooding in the Niger-Bani basin- A m a i n  

feature of this choice is weighing the enhanced security of production, 

rising costs, and high recurrent publ ic  expenditure requirements, associated with 

intensification,against less secure, more socially profitable production in new 

polder schemes. 

The decision in Sierra Leone is between promoting rice or encouraging 

other crops in which it enjoys an even stronger comparative advantage, 

If it cho.oses to continue its e f f o r ~ s  to accelerate rice production, the 

government needs t o  select policies that encourage farmers to undertake 

more rice cultivation- In the face of m o r e  lucrative alternatives elsewhere 

in the economy, such policies require large transfers to producers- Fortunately 

for Sierra Leone, th i s  result is cansistent with its objective of improved 

income distribution, although rice subsidies have a severe impact on a budget 

that is already tightly constrained. Since food security is not a strongly 

held objective, the choice between full and less co3plete water contra1 is 

wholly an efficiency issue. 

Ivory Coast, Liberia,  and Senegal are unable to produce rice efficiently 

with exist.ing techniques for delivery to either export markets or main 

domestic consumption cezters. Some techniques of production in these 

countries can compete ~ 5 t h  imports of rice in rural areas of production 



asd thus do not require protection from wort competition- B u t  

substantial portions of local rice pruduction cannot survive in the 

absence of restrictive trade policy, which results in income losses 

from the heffic2ent use of resources and in welfare losses f r o m  the 

higher price of rice. 

Several factors might help t o  explain why t i e  Ivrrriaa, Liberian, and 

Senegalese goverr~ments desire to 2roinote unprtfitable rice productAon. 

me first is an inforination gap,  a lack of understanding that rice dues 

not have a comparative advantage. This explanation is not particularly 

conv%cing, given the existence of rice imports and the observable high casts 

of much rice production. It is true, however, that policy makers often base 

decisions on distorted private, rather than social, prices. 

An additional explanation is based on governmental expectations that 

rice will become competitive the future because of dynamic learning 

effects that accompany intensification, r i s b g  world prices for rice, or 

1 worsening prospects -goy other domestic activities, usually exports, 

that would cause the costs of local land, labor, or cap5tal to decrease. 

Sensitivity analysis based on reasonable changes in these parameters does 

not indicate that future competitiveness is in s2ght for these countries. 

(be central issue for this group of governments, therefore, is to 

I e x m e  the sources of their 5nef f fciency in rice production and the likelihood 

that greater eff icfency might be achieved 5n the foreseeable future. 

I Generally, advanced techniques have not Zmproved productive 

efficiency these countries because they simply substitute more expensive 

Uteraediate inputs for small reductions in relatively expensfve domestic 

resources- Either the technology does not exist thar can avercome existing 

c o n s t x a h t ; ~  com~er5tively or the choice of technique 5n the past has been 

inconsistent with prevailing and expected factor prices. 



A third possible reason why t3es.e countries are devot iag scarce 

resources to rice when they could generate more income in alternative 

uses 5s that they believe expanded rice production contributes to other 

objectives. Governments may not be fully aware of the tradeaffs Merent 

5n making choices among policies to advance conflicting 

object Zves . 
fie go*~ernmt  of Saegal, :or exaqle, can be viewed as holding food securzty 

as a primary objective. If greater security of food suppl ies  can be 

obtained by increasing rice prodcction, desp ice  Senegal's comparative 

disadvantage in rice,  the government shouLd w e i g h t  its security and incame 

objectives and decide how much to forego of one in order to enhvlce the 

other. B u t  it is quite poss-ible that self-sufficiency in rlce or food 

inay not be the most effective way to secure food suppl ies ,  which would mean 

that Senegal's rice policies have caused a loss in income w i t h  l i t t l e  or no 

offsetting gain in security. 

The Ivorian government has attempted to transfer income to the northern 

savannah area by promoeing rice production in that region- Even though 

the northern zone has benefited from a larger share of heavily-subsidized 

investments than the richer south, these investmeats must still be coupled with 

trade protection and price subsidies to make the improved rice techniques attractive 

to farmers, Because trade control and price subsidies apply to all domestic rice 

production, the south has, on balance, benefited more than the north f r o m  rice polic 

s-ly because m o s t  Ivorian r i c e  is produced in the southern fores'i zone. 

The key issue for the. Ivory Coast is t o  review whether emphasis on rice is 

desirable in v i e w  of more profitable alternatives available ~ Ivorian 

agriculture to achieve the same ob j e ctives . 



The government oE Liberia has tried to Increase Zncomes in rural areas 

by encotlzag2ng rice development, This goal, which does not have a particular 

reg5onzl foe-&, s i g h t  be m e t  better, ~ 5 t h  a gain instead of a reduction fn 

potential national Tncoae, i f  the government promoted expansion of agricultural 

cammo&ities, such as coffee and cocoa, which can be gram efficfently, 

The study has several implications far WART)A7s goal of reacwng regional 

sslf-sufficiency of rice in West Africa. F-irst, most rfce produced with 

exist5ng techziques is socially profitable ff the outpnt substitutes for 

imports on-farm or i n  markets near the site of production, It is thus 

desirable to expand production for  many regional markets w i t h  current and 

hproved techniques, The replacement of traditional methods wXth more 

e f f i c i ent  improved techniques can also release domestic resources for use fn 

other productive a c t i v i t i e s ,  including cash cropping 5n many areas- 

Second, outside of Nali and Sierra Leone, r i c e  product-ion to replace imports 

i n  urban conswiption centers is socially unprofitable with exfsting techniques, 

Furthermore, the advanced techniques, especially those using full water control, 

are usually less efficient than traditional rainfed production- Eence, 

research into and development of more appropriate technologies is required 

before future rice production w i l l  become socially profitable.  Critical areas 

for research include development of chemical and mechanical techniques to 

substitute for labor, more efficient use of irrigation water, additional investment 

in infrastructure, and cost-reducing changes in processing and distribution, 

This technical research should be compleaented by continuously updated analysis 

of policy changes needed to accompany the introduction of new techniques 

and of the effectiveness of policies in furthering objectives as constraints 

gradually change. 



The development and dissemination of new technologies is no s d l  

order- But if the historZcal experience of Asian rlce policy is any guide, 

the agenda outl5ned above is of critical importance. In most Asian 

countries, both price policy and research were cr i t i ca l  preconditions 

for the success of production programs. Malaysia, the Phfl fppines ,  Taiwan, 

and Indoriesia, for example, achieved rapid production gains as a result 

of the dissemination of seed-fertilizer packages, once appropriate price 

incentives were established (3, 6). - 
Yet to note that prices matter overlooks some fundamental differences 

between the economic environments of West Africa and Asia- The Green Re~olut ion 

that took place in Asia during the 1960s represented a technological package 

very well suited to Asian factor endowments and institutional settkgs.  Labor 

was relatively low cost or seasonally unemployed, thus allowing prof i t ab l e  

increases i n  double cropping and land-use intensity. Irrigation infrastructure 

had been in place for decades, if not centuries, reflecting substantfal farmer 

experience with water control. As this study has shown, these conditions 

differ greatly from those in contenlporary West Africa. 

Nor do such revolut2ons occur overnight. The experiences of Taiwan 

and Malaysia, where 20 to 30 years were required for the development of 

effective varieties and irrigation facilities, are relevant to the current 

West African situation ( 2 ) .  - Creation of the International R i c e  Research 

Institute and other research institutions has reduced but not el5minated 

this t h e  lag. Finally, the results of this study fndicate that aost 

Asian technologies are not transferable without substantial sacrifices 

in economic efficiency, and hence the  successful development of rice production 

in West Africa will likely prove to be a highly indigenous process, 



s h e  measurement of comparative advantage in rice is discussed in d e ~ a i l  

in (9). 

2 $350 per metr2c ton ( in  1975 prices) for 5 percent broken quality rrlce, 

f.0.b. Bangkok'is taken as a reasonable long-rw- base for the world price of 

I rice. 

3The first two issues are examined in detaLled in Stryker ( ' 1  - 
4Thhir, approach is introduced in Timer (12) - 
'~rogress toward self-sufficiency is readily measured by observing 

increases or decreases i n  import shares of total rice consumption, 

'subs ritution i n  consumption between rice and various other foods tuffs 

can be an important issue of food policy. However, the focus of this study 

is on expanding production of rice because West African governments (with the 

possgble exception of Senegal) desire to substitute for rice imports by 

I increasing output, not by reducing consumption, 

7 ~ n  the terms of comparative sfztics,  the interest of the three forest- 

zone countries centers on the search for the optimum point on the production 

poss ib i l i t i e s  frontier. The success of policies i n  achieving this goal w i l l  

be reflected over time in the observed rate of growth. 

 he relaxation of expected future constraints usually requires long lead- 

tfmes, often as much as 20 to 30 years, Irrigation investment Ss an lnhetently 

long-term process, in terms both of constructing the tnfrzstmcture and of farmers* 

learning to manage water resources- These long-term effects could make rice 

production that is uncampetitive today more efficient in the future, 

Corden (L), among others, has argued, however, that future gains from learning 



seldom repay current losses from the inefficiencies caused by protection and 

subsidy policies, Whether future gazns from improving management in irrfgation 

projects will be sufficient to offset short-term costs is an important empirfca1 

I qnes tion. 

%ese figures are based on the following assumptions: 

Partial water Ful l  w a t e r  
control cunt rol. 

Annual eapital a d  maintenance 
costs (USS/ha) 

Yield (mt gaddy/ha) 

Milling ourturn (percent) 

Cost per nt milled rice 

There is no clear trend i n  the future direction of f~rigation costs, Upward 

cost pressure d l 1  result from using up the best  lacationsfor irrigation projects, 

But cost reductions can be expected as construction activity expands. In additim, 

increased regulation of water flow in the major rivers wi l l  l ikely lower casts, 

e.g,, due to the reduced size of perimeter dikes required following better flood 

control, 

loin the Ivory Coast, a package of inputs is prodded through a fixed contract, 

the total value of which is subsidized. Hence, allocation of subsidies to specsfic 

I inputs is arbitrary. The method used in t h i s  study is to prorate the total 

subsidy t o  the different inputs which make up the package according to their 

respective shares in the total value of the contract. 

11 Imperfectfons in factor or product markets, caused by segmentation of 

markets, externalities, and natural monopolies, among others, create divergences 

between private and social  evaluations of resources and products (1). - Government 

intervention can generate additional income efficiently by of f se t thg  these 



divergences, wholly or in part. In the absence of such imperfections, however, 

policies affecting production w i l l  result in  reductions of income thraugh an 

ineff ic ient  use of resources and Chose affecting consumption will tnvolve losses 

in consumer welfare. For example, a government might choose to promote an 

Znefficient method of producing or d l l i n g  r i c e  i n  order to advance distrZbution 

or security objectives or for non-economic reasons. But unless significant 

market imperfections are simultaneously offset ,  the policy will engender costs 

because of productive inefficiency or consumer losses. This is the nature of 

the trade-offs among multiple objectives, discussed earlier, 

12~pecific incentives thus require that segmented factor markets eidst, 

~ h i c h  government pol ic ies  can exploit t o  achieve objectives effectz2vely. In 

less developed countries, such segmentation is common and arises from diverse 

causes, These causes include the immobility of assets and productive resources, 

the time req\lired to learn about new techniques, and the large scale of m y  

investments in land development, Segmentation permits the government to ratfon 

its incentives among selected groups, w i t h  d n i m a l  leakage to other groups, 

1 13Malian price po l i cy ,  which keeps retail prices below c.i .f .  import prices, 

has the  effect of transfering income f r o m  producers to consumers, thereby 

redfstributing income largely from rural to  urban residents, This policy option 

is made possible by the absence ( in  normal production years) of the need to 

protect local  production with higher consumer prices or to provide government 

subsf dies. 

I4kl study of Sierra leone farm systems reports the following private returns 

per unit of labor input for 1974-75, in Le per manhour, net of capital charges 

and operating expenses ( 8 ,  - p, 6 0 ) :  



Region 

Northern Plains 

Traditional rice Improved rice 

Bolilands 0.053 0.28 

Riverain Grass laads I - 
In the Riverain grasslands, which is a relat5vely rich area, the increase 

i n  income resulting from improved rice prcduction is less than in the two 

other, poorer areas, 

I5private returns ( in  Le per hour for 1974-75) net of capital charges 

and operating exqxmses were (8,  p. 6 8 ) :  - 

RegZon Traditional f qroved Oil Coffee 
. xice - rice P a l m  and cocoa 

Northerxi Pleins 0.08 0.25 0.17 -- 
Riverain Grasslands 0.10 0.17 0.36 -- 

I Moa Basin 0. loa -- -- 0.14 

%his figure includes returns on minor other crops, 



1 W.M. Corden, Trade Policy and Economic Welfare, Clarendon Press- - 
Oxford, London, 1974. 

2 Dana G. Dalrymple, Development and Spread of Righ-Yielding Varieties - 
of Wheat and Rice in the less Developed Countries, Sixth Edit ion,  Foreign Development 

Division, Economjc Research Service, U.S. Deparrment of Agriculture, 

Washi:~gtosr, D. C., 11978. 

3 Food Research Inst i tute  S t u ~ i e s ,  VoL. X i V ,  NO, 3, 1375- - 

4 Food Research Tnstitute Seudies. Vo1.  XU?, Fo. 4 ,  1925- - -- - 
5 Charles P. Hmphreys and Patricia L. Raber, " R i c e  Policy in the Ivory - 

Coast," ~tanfsrd/WARDA Study of the Political Economy of Rice in West 

Africa, Food Research Institute, Stanford University, Stanford, 3uly 2979. 

6 Eric A. Monke, Scott  R. Pearson, and Narongchai Akrasanae, "Comparative - 
Advantage, Government Policies, and International Trade i n  R i c e , "  Food - 
Research Inst i tute  Studies, Vol. XV, No. 2, 1976. 

7 Scott Pearson, J. Dirck Stryker, and Charles P. Mmphreys, "An - 

Approach for balyzing Rice Polfcy in West Africa," Stsanford/~ARD~ Study of 

the Pol i t ical  Economy of R i c e  in West Africa, Food Research Ins t i tu te ,  Stanford 

University, Stanford, July 1979. 

8 Dunstan S.C. Spencer and Derek Byerlec, "Srna3.1 Pzrms in West Africa: - 
A Descriptive Analysis of Employment, Incomes, and Pxaductivity in Sierra 

Leone," Working Paper No, 19, African Rural Economy Program, Depzrtnent of 

Agricultural Economics, Michigan State University, East Lansing, and Department 

of Agricultural Ecanomics, Njala University College, N j a l a ,  Sierra Leone, 

February P977. 

9 ' 3-  Dirck Stryker, "Compara~ive Adventage and Public Policy in West: - 

African  ice," Stanfordf~AFBA Study of the Political Economy of Rice in , 

West Africa, Food Research Institute, Stanford University, Stanford, July 1979, 



10 - "Fwd Security, Self-Sufficiency, and Economic 

Growth in Sahelian Countries of West Africa," U.S. Agency for 

Inremarfsaaf Development, Washington, D.C,, February 1978, 

11 J .  Dfrck Stryker, John 3- Page, Jr., and Charles B. Bmphreys, - 
'%timatirig S b d u ~  Prices in West African ~ g s i c u P t u r e , ' ~ c a a n E ~ r d / M ~ A  Study 

of the P d i t i t a Z  Economy of Rice in  Vest Africa, Food Research Instfrute, 

Staafasd Un%vcrsicp, Stanford, July  1973. 

It2 C. Peter Thmrr,  "The Ps2l.rical Fcimomy of Biee In Asfa: -- 
A MetbdologicaX Introc ir~ct i~n ,"  Food Research Institute Studies, tyol. XZV, 

lo- 3 ,  1975- 

13 C. Peter Timer and Ra1te.r P. Falcon, "The Impact of Price an - 
R3ce Trade fc Asfa," in .  G-S. Tulle)-., ed.,  Trade, AgrfcttXttr,re and Development, 

&aiE%nger Press, Cambridge, Yassachusetes, 1975. 


