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West A4°%risz Bize Develotment Associstion
In 1873-74 vice policy in West Africa was st a «rossroads. Countries

4

in the Sahelisn tone were in che last of six years of sevexe drought which

¥

caused, amors macy unforIusate conseguences, 3 sharyp imcrease in food imports.
Consurrently, interuaticasl prices of whear snd rice, the prineipal traded
foocdzraing, had Temporarily scared to unexpecisd aad previously unkoown
neighis, fouwr Times their levels in the late 19€0s. Many West African
soeemmae o5 weve faced wirh the unhappy prospect of seeding substantial

s ORETRLE lmPOTIS 3T 3 time whee priges were aigh. Moreover, these govern~
menrs ane Their supplies of foreizn exchange were hit doubly hard sinmce the
nigh bills for imported foodgrains were aceompanied, coincidentally, by a
gusdrupling in the price of perroleum.

The impersance of rice poliey in West Africa grew subscanrially follow-
irg the unapticipated cenfluence of even: in 1%73~74. Because very little
whesr is growe In the regiom, vice is the mosi imporcant foodgrain whose
immorcs could be substituted for direczly by increases iz local productionm
and markerings. Rice has traditionally been the principal staple food in a
contigucus group of western coascal countries, rumning iz an arc south and
sast from the Gambis through westersn Ivory (oast, and along the banks of
rhe Niger River iz Mali and XNiger. Afrer World War I%, rice cultivazioen
expanded throughout the region.

3y 1874, all goveramests i West Africa Degam IO reassess zolicies



several countries comlisued to impor: large guantildes of rice.

The sicture in West Afriga shifzed sgals im 1973, Clomsuwers ¢ sered
te zhe higher prices by partially switcthing from rice to otber foodstufis.
Praducers who received nigher srices for their paddy responded wich imcreases
in surpur and, especizlly, marketings. IZpONting agencies, which in some
countries nad overbought im 1873 er 1874, were forced to carry over stocks
. ALY &f 3 sudden, there seemed v he too much rice for sale,
rather than too lirtle, especially io the eyes of governuencis whi & wished
ro mitigaze the large dowpward fluctuarion in prices that wopld have cleared
rhe markers.

Tmis comcern wirk recent shorrages and apparent glucs 2% rice was
evidencad in 1975 ac zhe amnual meeging of the West Africa Bice Development
Associacicn {Kaﬂﬂﬁ},l whon its Goverming Council called for a study of the
orospects for future imtrareglen : trade in rice and of its comtriburion
2 the obiective of ultimate regiomal self-sufficiency. 3Since a number of
WARDA coumtries had achieved or rezained self-sufficiency in rice in 1973
snd some even nad small exportable supplies, it seexed desirable to examine
prospects Sor trade withim the reglom. The Focd Research Imstitute 3nd
WARDA agreed folmrtly o farry out rhe srudy.

Researchers ar both WARDA and the Ioszisute inicially thorght char the

zost significant resulis from the project would invelve inctraregional trade



Institute’s eaviier studr of vice in Asia influsenced bhe desiga. MicTo-

evpucnic study of altermative technigues for rice producticn, miliiog, and

marketing received malor attention as did amalrsis of tice geliey. Both

¢f these Iinvesligatiouns were iategrated direciiy into the trade anmalrysis.
Midway throush the project, researchers at WARDA and the Institule

sresared 3 study of prospects for fatrarezsiosal rrade of rice in West

Africa (.13 The resulits of this stuly confimmed tha, aver based on reason~

sbly opriminnic sssumprions for groweh of producticn, steadily increasing

copsunption of rice meant thar the WAPRA reglon was likely to require

imeraasing amounts of rice imperms during the pericd endingz in 1990, This

conclusion, coupled with large ievels of rice ifmpeorts iate che region in

1877 and 1978, reemphasized the immorzance of amalyrziag government policies

gimed ar imeressing the production, m=illinz,md marketing of rice and at

infigencing rice consumprism. Daza on rize imports of WARDA member countries

during 1960 shrough 1377 sve presemzed iz Table L.

rom rhe begimming, primary ecphasis was placed on 3 group of WARDA~

sombey coumrrias im which rice was an imporranrt staple food and waich

during 19€6-75 had beexn velatively large importers of rice—Ivery Coast,

riveria, and Sesegzl--or had good prusgects of becoming rice exporters wizhin

the regiem——M3li and Sierrs iecne.z Project researchers carried our detailed

the firsr four of these counrries and updared eavlier work

b

Field work

llege {Umiversiry of Sierra Laome)
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and Mizshigan Stase University.
This paper provides a summary of resulis from the WARDA/Stamford srudy.

L3

The following section sumarizes the study of prospects for intraregional
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crade of rice in West africa, cempleted in September 1977, This trade
znaivsis. which covers all WARDA menber counitTies, receives ceslral atlem-
vicu because the other studies complement and fe=d inte it. The thicd
sectios then discusses the privae and sccial srefitabilisy of produciag
rive with alternative technizues in the zountrizs in which microeconcamic
snalysis has been carried zut. anziysis is directed toward the question
of whether existing techniques, or thaose Likely scon o be adeopted, can
compate efficientiy with izports of :lte or with foreigm supplies in other
cuntries” parkets within he region. The gext zectien fequsss on govern~
zent policies affectipg the production, consumption, and tvade of rice,
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genievine ofren comflicting government

obiectnives L3 sgmalyred. The ZIfth secrion comtains a summary of the resulcrs
of research placing West African rice im an international perspective.
Tmmhasis Is oo determizmgtion of the worid price of rice, a crucial parameter
for rice solicy in West Africe. The naper concludes by summarizing some
srimcipal econemic policy issues and by suggesting s:2as of desirable scti
ang furure resesrceh thar have been identified im the current study.

PROJECTIONS OF WEST ATRICAN TRADE IN RICE
The first paper completed by WARDA and Stanford researchers, “Prospect

-

of Inrravegiomal Trade of Rice in West Africa” (WARDA/TT/STC 7/9}, examinas

-

the prospects for increasiog trade in rice between member countries of WARDA.
The pspery provides mackgroumd imfgrmarion om rice supply, demand, and trade,
sroiects import gaps or export gvailabilizies iz 198G and 1%90 for each WARDA
spunrry . estimaves the profizabilizy of the sechuigues ¢f production thar are
expasced To generate markersd sepplies in porearial exporting counrtries, and

disousses the impact op intraregionmal trade in rice of alzermative governmment

poiicies.
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o 1964 the self-sufficismer vatic for the WARDA repion was .&7, which
i & . A - el [ 1 B3 -
peTIRTY O Letal sonsumption was provided by local supplles

and 33 percent by imporis. This rat o L34 im 1873 because

F
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b
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3]
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incal producticn incressed Sore tagidly than consumpiiocn and hetce imporis
declized o only 18 percent of the total. Hecorded frade io rice anomg

erwoen 1968 znd IB7S,

o

WARDA mesber cTouniiles was irregular or oegligikle

For each country separate profectisss have been made for 1980 and

%

1990 of the demand for and demestic supply of rice. The differvence heturen

srojected demand and supply L8 the net trade positicn, snd the sum of all

;

menier countries’ trade pesfitions is the WARDA vegionmal veguirement for

rize imporzed from the resr of the world. The technique used e project

she demand for rice im each counsry iscerporaies the asnpual rate of pepula«
tion growth, the sgnual razé of guewsh of real per capiza income, and the
incopme elasticity of desand. Separste estimazes for urbam and rural areas
sre made if darz are awaillable. Ricte production is projected on the basis
of estimsred caracities for expasding the primcizal rechnigues of production

in each courrry. Constraints o the expansios of gich prodycrion zechnique

"
W
i
fi
n
i3
4
by
l
"
W
"
[
4]

s, budgerary restricriops, awvailabilicy of external

According to the projecticas, presented im Tablie I, between 1975 amd

-

1860 the WARDS regice will become mere self-sufficient in rice in zemms of

imporos wWiil izcrease. Omly rwo WARDA counzries, Mali and Sierrs Leone,
appear as likely exporrers of rice inm 15%0, and they will be sble zo supply

omly abovr ome~fourth of imports reguired by the cther members. More than

B0 percent of the import Jdemsnd will origisate inm twe councries, the Ivory
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Coast and Senegal. Relsative to the supply. demand. and import positions
of 1973, marked changes will cccur im three countries according to the
grojections: the Ivery {oast is expected Lo retuin I[Tom temporary seilf~

sufficiency To Lits eariier position of being a major importer: Mali is

0y
]
by
=4
&_‘
¥
Ad]
23
ey
y
Fa
]
%‘
[43)

SROFITASILITY OF RICE PRODUCTION
& orizical issws for cice policy im West Africa is whether domestic
sroduction can comsere 2#ifizlently with imports in the malo demestic

congumption cemrers, im iecal supply avess, or in regiomal export mavkers.

To imvestigate this issue, dezailed empirical amalyses were undertaken of

1

he strucrure of benefirs, costs, and iscentives in a aumber of diffevest

rice prodvezion, assemhly, mdllizg, sad sarieting activigies in all five

The method of social benefit-gost amalysis used im this study is

- b4

exolained im @ paper by Johm M. Page, Jr., and J. Dirck Stryker, "Methodology

iy
[+]
“
};’
i
I}

cimating Comparative (osts and Incemtives” {£i}‘ An appendix to that
paper contains a detailed numerical example of rhe caleulations employed,
which will enmable the reader e reproduce aty of the results from the data
given ir the appendix tables to the I dividual counrry strudies. Essentially,
ehe merhod vsed is ro esrimare private and social profirability for alterna-
vive rechnigues of production inm the rice sector. Frivate profirabilicy

measures the mer fain for individuals or governpent agencies trom producing,

3
G
i

Hh

[%]

[

Vi

W

%

srocessing, and marketing rice ie lighr of the actual costs and weturns which

rhey experience. Social preficsbiliny, on tre other hand, Deasures the extent




Az izportant ingredient of social profitability is ~he coucept of
shadew or social accounting prices. These prices give the scocial value of
d4ifferent rescurces. incliuding rice oulput, intermediate iuputs, and
wrimary factors of productien such as lamd, labor, and capitsl. Derivation
vf shadow prices used im the project is discussed in J. Uinck Stryker, Joho
¥. Page, <r., and Charles P. Husphrevs, “Shadow Price Estimation” (3).
The malor thrust of this derivation is 2o value all ressurces in terms of
world prices as the hest measure of their true social opportunity cost.

The =aim resulss of she anslysis for eash country are reported in a

series of pazers by Charies P. Humpbrews (Ivery Ceast) (7)., Eric 4. Mooke

{Liberiz) 12}, John MelIztire (Mali)

Pt

"—rr

Lz ), A. Basan Teluy (Senegal) (26).
ené Dumstan 5. C. Spencer {Sierra Leoze) (18). These results have also

peen hrought together in a compararive analvsis by J. Dirck Stryker,

Comparative Acvantage and Public Policy in West African Rice™ (22), from

This section is organized in six psris of which the rfirst chree ave
hackground and tho last three comtain the major results. A summary of
shysical zné historical influences on comparative advantage in rice produc-
tiom is followed by discussions of principal zechniques used in rice farming
and inm milling and distribution. The following discussion contrasts the
privste and social profirabilicy of altermative wa¥s »f producimg rice in

.

na Five Kest Africaz coumtries. The results zre Ilen compared with

[k

4

sdicazors of comparanive advantage for Tice producticn in selected Asiam




countries and the Tmited Sz : oy oal at creps Lo Ivery Coast,

Mali. and Sensgal, the comparable

E Ratural Endowments and CompaTative Advantage

Seversl gemersiizsticcs can be made about West African countries which
influence thelr comparative advanisge iz rice producticn. First, bacause

g

']

the region a low populavion demsity, the value of land is slight vela-
cive o that of labor, and the costs of rransport, marketing, and the

rovision of governmeat services inm rural aveas are relatively high. Second,
im compavison with many other areas of the world, most countries In West

africa have 3 poorly developed infrastructure. Irrigatiom is inm it Teafaney,

water Slows are oot regulated ca any 2f the major rivers, and poor LTansSport

facilizies impede 3csess te many areas. Fimglly, there is ofren a shoroage

of govermment budgelary Tesources uﬂ of prople with the training required

cnderrise msior development projects.
In other respects, suggested in Table 3, there aTe subs:anzig;ﬁ’
o
inﬂwddn ries. The

';

-%fﬁica; fearures of

differences among countries and even between

Fivgr rwo indicators in this table deseribe k

these regloms-—mean ammual raicfall and distanc, ’ic rhe nearest major port.

P
*ere is g fairly shazrp distincetion bec?gpc’: gions with 1,300 mm or more
e
. ~ X .
of rainfall, which can produce rice.Zsing rainfed rechniques, and those

iryigation or flooding.#n addition, Imporrtant differences in water condi-

rions exist wirhir<These rainfall zones. The Senegal River, £pr example,

suffers from a number of disadvantages in comparigen with the Niger-Bani

syszem: smaller water flow, greater imtra-sznnual variazticn and umcertaincy
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of flooding, and salt incursicn Ifrem the sea.

Rice growing regions alse vary substantially in thelr distance to the
nearest seaport., ine interiur regloums ~Te provided with anatural protection
against rice imports because 2f high Ialr - tramsport cosets. But these
sransport charges also substantially raise +he cost of using inputs supplied
from abroad and make it difficult for the interier comiries to export to
other West African coumtries, especially to the coast where the major
markats are Zound.

The third Indicatsr in Table 3, rural population demsity, is a ke;
variable influencing the types of producticm techmiques which are appropriate
for West African comditiopms. As already noted, population density is

generally lew throughour the region. There is variation, however, and the
density in Liberia is omnly about cne-third that of the Casamance in southern
Senegal or the southern Ivory Coast. In additicm, there are important
concentratioans of population, act shown in the aggregate datz, in such areas
as the Semegal River Valley and the Lower Casamance.

The low ratio of labor te land influences the next two indicators, the
wage rate of rural umskilled labor and rural per capita income.& The wage
rate is ofren comsiderably greater in West Africa than in many Asian
countries, where pepulation dessities are much higher. The world's most
important rice exporter, Thailand, for exasple, had a rural wage rate equal -
ro about $.60 at official exchange Tates prevailing in'the nid=-1970s, or
only one-third that of the forest zone of the Ivory Coast and lower than
that of any West &frican country studied here except Sierra Leona.s

The last two variables of Table 3, degree of urbanization and demsity

of all-weather roeads, are indicarors of the level of commercialization and




and state of infrastructure development which exists in esch regiom.
Urbacization and reoad development ave genmerally much more advanced in the

coastal than in the interior regicms. This contrast is a reflection of the

rt

sequential nature of development, whick started durimg the colonial era

along the costs and only receatly meved te an impovrtant extent inte the

Fimallv, special features, ot easily summarized in tabular form,
alsc influence comparative advantase. Capital investment made in the past
can be coasidered as sumk, or available 5t oo opportumiry cost. The oost
important exaeple is the Office du Niger; its diversiom dam and principal
canals were comstructed during the 1930s. The countries and regloas also
differ with respect to the availazility of data zequired for development.
More is known about the hydrology of the Senegal River, for example, than
about that of the Niger. Anocher special feature is past agriculrtural
research, which opens up a rzpge of technology otherwise umavailable. The
results of this research, mostly conducted outside of West africa, give
rice an important advantage over food crops such as millet and sorghum o
which research is only beginmning. Standing rice has also been the subject
of considerably more research than hare the fleating ard upland varieties
rradirionally grown ir West Africa. There is a question, however, of whether
rice techniques developed for Asian corndiricms are appropriate for West Africa,
especially in view of the difference in population demsities in the two regions.

Rice Farmine Techniques

The technigques used e produce vice range frem tradicional upland
cultivation with ne modern inputs and long periods of fallow to intensive

mechanized culrivation under total water centrel. The methods vary




-«

subsranrialir with rvespect o vields, costs, dependence on cutside inputs,
and Isbor-land ratics. Several of these characteristics are showm in
Taklie &.

Labor times vary enermously between tountvies and this variatiom is
saly siightly correlated with differences In yields. Fare of the variation
fm laber »imes iz due te the substitution ef capital for labor, especially

R . 6,7
im the form of mechanirarics, wihich has 1iz i

(2]

ie influence on yvields.

ields ave positively corvelated with degree of water coatrel. Bernter
water coutral by itself imoroves vields, and the fixed cost asscciated with
iané development encourages greater use of vield-increasisg variable inputs
such as fer:ilizer.a The vield respouse to fertilizer is particularly
great, morecver, because of the fsproved seed varieties used and because
existing levels of fertilizer utilization are gecerally very low.

Labor inputs, on the other hand, are nor very closely linked with
degree of water comzrol. Tradiziomal and improved rainfed technigques,
imeluding upland and swamp culnivation, use up 0 LG0 mandavs per hectare
or more, whereas manual irrigated cultivacion, such as that found in the
Senegal River Valley, uses less than 300 mandays per hectare per crop.

Wirh double cropping, of course, the capacity for absorbing more labor

inte irrigated cultivation is increased. Nevertheless, the low correlation
berween degree of water control and Iaber imput per crop, is probably
caused by substitution berween labor and other variable inputs, especially
rhose associagted with mechanization, as productiom intensifies.

Millimp and Markering Technicues

A range of techniques alse exists for milling and marketing. Chigf

eharsererisrics of thyee differens milling techniques-—~induserial, swmall
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Bullers, and hand poundimg--are gpives in Tadle 5. The three techoigues
4 rEspect o sosle. The lavgzest industrial wills
sre capable of milliog 3,200 tons of paddy ger yuar whersas a siogle

sersen can hasd pound wsuly about 3 or & toms durisg the same peried. The
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intensive, =upicving on & single
ghifr enly 10 =o 15 vorkers fn 2z entire mill, whereas vse womax poundiag
vige by hand uses caly s trude moviar and gestle. Jetween These WO
extresss are Tthe smali-scale aulilers, with «whisgh Two persons at a viome
o= ansmasliy mill 400 o 500 zons of paddr.

Processing <osts differ substamtially belveen tTechnigques and countries.
The cost of millizg 3 zom of Tige im the large industrial =mills varies
roversely with rates of zapasicy uzilirzation and ar gurrent rates is
consideradly higher thanm in the small-scale hellers for all countries.
Band pousdisng is chesper tham large-scale milling excepr in the Ivory (oast
srd Mali, where vares of cspacirty uwnilizarion in the industrial mills are

Paddy 224 milled rice must be zramsported to and from wmills,

i

whish decreases their advantage over hand sounding for on-farm consumprion.
Neverrheless, the cheapest =illismg rechnique is small-scale bulling. Small-
seale mills gre more expensive tham hamd poandizg omly iz Senegal, wheve
raves of capacity utilizariem are very low because of segmenzed markets.
Milling ratics do nmot seexm ro differ msrkedly berween rechniques or
counrries im any comsistent way. Handé pounding yields a higher perceatage
of breken Tice and guality is decreased by the presence of foreign matter.
Small-scale milling alsc increases the percentage of brokens compared with
large-scsle millimg, except iz the drier reglons where brezkage rates in

the large mills ave quirte high.
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nerally taks plage

svElen. Un one hand, public marketing agencies

paddy . Caromer &t an officialily prescribed producer price,

blic or privately owned indussrial mills, and provide for
censumer at an official reta

in an inforzal markefing noswork

by supply and demand

——
LR

il price.

- -
o 5B

Most paddy and rice typically ave fraded

which prices are established priscisall
¥ in small-scale millis,

e adequacy of che exist~

however,
and processing is doune either by hand or

Markering costs are influesced by the relat
lation. They ars also affected by

Thete avse DUNETSUS

ing road setwoark and che dessity of 3
terior producing regioms %o

3 _
the locaricon of cemsumprion in relation to producti
igtertor oY
the wmroduscing regions, and

possibilicies, including delivery from
coastal markers seributice to markets with
om=farm consumption. In general, the farther apart are the points of
production ané comsumption, both physically and vertically withio the
xarkecing chain, the higher is the cast of zollection and distribution amd
the lower is the svcisl value of rice suipur. The first stuge in €
msrkering chain is ofren the most costly, however, because of high charges
For shorr-distance transportatien.
ivare Proficabilicy, Public Imceantives, and Net Social Profitabilicy
producri milling, and mavketing techniques have been
iry (PP}, the

Appropriars

combined to fowvm the rice sector activities znalyzed in detail in the
Indicators of private profitabilivy

individusl country papers.
effeecrs of public incentives, and met scciszl profivabilitcy {XS?) are shouwn
is Table & for the major rice-producing acriviries, with consumption assumed

4
re take place in the capiral cicy
pi



Private profitability.—Private profitabiliry equals the wvalue of

gutput minus the value of all inpuzs. each measured in the approprisce
Somestic sarket price faced by farmers, millers, or fraders. As such,
this megsure iz inclusive of government tases and subsidies. The resclting
PP indicator shows the incentive, for each activizy, to alter the existing
slizcatica of tesources. 1f private profitabilicty is positive, resources
are sncouraged to flow inro thke activity: i{f PP is negative, the direction
¢f rasgurce Ilow is likely 2o be away.

As shown in Table &, private profitabilicy is nearly slways positive.
The only exceptions are in Liberia and Mali, and cthess actlvities generally
imrelve productien for ca~farm consusption rather than for delivery to the
capizal cirty, as is assumed for the estimares shown in the table. Comsump-
tion on the farm raises the value of cutpur and causes private profitability
in most cases ro be posirive. In addiriem, part of the harvest from seem-
ingly nomprofitable rice activizies in Mali is sold on the free market
rarher than zo publie buring agescies at the low official producer price
used to caleulate private profitabilicy in Table 6. Therefore, no
acrivi=ies provide profitc to farmers producing primarily for their own needs.

The imcemtive zo produce for market, hawever, varies encrmously among
rechniques and countries. At ome extreme, private profitability is seo low
that efforrts to improve masmual culrivation of rice in the uplands of Liberia
are unlikely to succeed zs long as this rice is distributed to Momrovia.
In the Ivory Coast, on rhe other hanmd, price incentives and input subsidies
enable farmers to eaws profits of over $200/mr for several different produc~-
rien rechuigues.

Most of rhais variation is due zo differemces in profitabilicy between
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countries rather than hetween techaiques in the ssme country. An unweighted
asverage of private profitability for each activity shown in Table & is
$197/mt in the Ivory Coast, 51ilifmt in Sierra Leone, $46/mt in Senegal,
$.3/mt in Liberia, and 5-26/mi in Mali. Tor the Ivory Ceoast, Liberia, and
Siarra Leone zaken together, on the other hand, private profitability
averages S$76/wt in traditionmal upland, $109/mt in improved manual upland,
and $5130/at in improved wmanual swamp cultiwaticn.

Bublic incentives.--Private profitabilizy of rice production in West

Africa.is influenced to an imposrtant extent by public incentives, consisting
of trade and price policies, taxes, and subsidies. In iable 6 these
incentives are aggregated into two groups. The first is the met effect of
rrade and price policies causing the domestic price of rice to differ from
its border price-~ecither c.i.f. or £.o.b. depending upon whether rice is
imported or exported. The second consists of net taxes and subsidles on
intermediste and capital inputs. The sum of these two groups of incentives
is egual to the difference between private and pet social proficability,
where NSP is measured in world prices or their squivalents.

There are substantrial differences between countries in the magpitude
" and type of public incentives offered to encourage rice production. In
Mali, the low official price of paddy purchased by the government, which
controls about half of the total tonnmage marketed, tends to discourage
substitution of domestic producrion for rice imports. Mall is practically
self-sufficient in rice, however, and in good years it exports the grain.
Therefore, the f£.0.b., rather than the c¢.i.f., price is move relevant as 3
vardstick with which to compare the domestic price. The disincentive

resulring from Mali's price and trade policies is then greatly reduced and
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is offset for most improved production through net subsidies paid by the
government on inputs.

The Ivory Coast, Senegal, and Sierra Leone all protect domestic
producticn to a2 wmoderate degTee through their trade policies acd pricing
systems. They differ substantislly, howevar, in the extent to which they
subsidize inputs. The Ivory Coast provides input subsidies averaging over
$300/me, mostly as a subsidy to the government-owned mills which enables
them o efier a high porchase prize for paddy. Imput subsidies in Semegal
and Sierrz Leome, on the other hand, average conly $62/mt acd $27/me,
respectively. In all of these countries, net input subsidies increase with
mechanization and higher degrees of water control. In addition, subsidies
are greater iz the drier northern regions of each countyy than they ave in
zouthern aress which receive more adeguare rafafall,

Liberiaz differs from the other countries because it relies primarily

on impeort restrictions as 3 m2ans of prometing local rice productiom. The

i

smoeris price in Homrovia inm 1975-76 wes $144/mt greater than the comparable

i

[+]

.i.f. price, and agricultural inputs received unly very slight subsidies

s = - -

n partially mechanized sultivation for which the net subsidy was

Ay

axcept
$138/mz.

Socizl proficability.~—The magnitude of incentives offered to rice

preduction is such ghat private profirsbiiity is an unreliable guide t> the
efficient allocanion of resources, Net social profitabilivy, in fact,
diverges widely from the private mezsure of net bemefics. TFurthermere, thate
are significant variations ia NSP amopg countries and between techniques.

As resulire im Table &£ sgpessz, only wwo countries~-Mali and Sierra Leone-—

are abiz to substitute profisably local preoduction of Tice for imports

congumed in the capiral cizy. Ia the other cmmrries, NSP is negarive For




each activiiy. Liberiz apoests to be especially dizadvautsged since no
rechaigee can e used & produce rice without a less of at leasst §iidlmr.

compared with $-i&B/mt fn the Ivery Coase and $-108fat in Senegal.

Sierra Leone’s net social profisability iz pesitive in every activity

but cne--igproved manual upland cuitivatics in the norih--and even that

Fis

acrivity iz mearly efficient. The prinme

[

7al explamation for this result

seexs To be that waye rates iz Sferra leose ave very low in comparison with

- . i ..

other west African countries. In addizien, as was noted aariier, techniques
. . 12

of production in Sierra Lecme are very Labor-istensive. Sincs thae shadew

arices of izputs other thas labor ave roughly equal iz each of the countries
stucied, low wage rates iz Sierrs Lecme are an importamt explanacion of
cozparsrive advantage I that coumizy.

Mzli has the highest razes of met social preficability of any of the
five countries, rangiog §rom $4/mt for ox~drawn cultivation under uncomerollied

filpoding conditions to $13%/mt for siagle cvep, irrigated cultivation using

6

imsl eraction at the Office du Niger. High rares of NSP in Mali reflect
k3

psrursl advancages, such as the relarively predictable flouding of the

Niger RZiver and the sunk capital invested in rhe UOffice du Niger. In
¥

k

aédirion, wages im Mali arve fairly Iow compared to other countries, especially
the Tvory Cozst. > Finally, the c.i.f. price of rice in Mali, vhick is

ased here to value the henefits from productien, is higher than that of cother
couneries because of the cost of transpor: from the coast o Bamako.

Seme generalizarions can also be made comcerniog net social profitabilicy

of different techniques withie coumtries. Im both the Ivory Ceast and Sierra

Leome, for exawple, sociazl profitadbiliry is increased by improving mamual




rainfed cultivaiicn iz the south

i
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bk e

i
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¢ iz decreased when this change is
made in the nortk. NEP is alse increased by introducing improved techoiques
throughout Liveria, where the amount of zainfall iz mmifersiy high. This
pattern s 2 reflectien of a lower vield respouse to the imtvoduction of
improved varisties and fertilirzer in zones of lesser rainmfall compared with
those where rainfall is abundsnt. . Iz suggests that imcreased waler
coniTel is necessary if the full potemtial of improved cultivation is te
be realized In drier are: 3. The evidence conceraing the effascts on NSP
of introducing improved practices into swamp cultivation i sixed, however,
indicasing that wazer there appears o be less crigical. In Liberia, social
refitability is increased, whereas in both uorthers and scuthern arvess of
Sierrs Leone and the Ivery Coast N3P is reduced with improved methods of
swawp cuitivsciom. O the other hand, coatrol of flooding in Mall raises

NSP comsiderably and, in additicn., makes possible further increases (n

- L . 15
social prefizabiltry through greater intemsificarlion of cultivation.

For improved wpland cultivation in the Ivory Ceast and traditional
swamp producrism inm Msli, use of animsl traciion 15 move profitable than
manual eultivation. The advantage of parrially mechanized swamp cultivation,
involvizg use of power tillers, is less well esctabliskhed, however, since
it is more profirzable than manual cultivscion in the southerm Ivery (oast
but less profitable im Libevia. Full mechanizarionm usiag Tractors bas a
fq-

Iower NSP rhan less nechamized techn or which

s

3
P
i3
[

-
i P

comparisons can e made-—upland culrivatior in the Ivory Coast savannah,
Lesve's Bolilands, and irrigated multiple

czop prodection in Semegal. The intermediste stages of mechanizationm,

therefore, appear to have the greatest chance for sucgess.
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inally, the Zata show clearly the problems associated with Iryiog te

iy}

produce Tice in ivrigaticon systems where oUly oue CUDP PEr Fesl <an 2]
grova. 1o the delta regice of the Seamegal River Basir, salt imcuxrsien frow

the sea during the 4ry seasos prevests pumping fvom the viver fov a second

ol
&i
%‘

CIVP - T upstream, Two <IOps can be grows, which spreads some of the
high overbead and capizal costs associated with this kind of irvigation.

Pxoorts.-~The profitability esiimates shows Iz Table & all assume that
consumption of locally grown rice takes place inm the largest urban ceatar,
for each country the capital civy. where most izports of rice are conguned.
Positive ner social profizabilisy is Mali and Siervs Leome, howevel, suggsst
zhar these coumtries might have a comparative advantage in axporting teo
other countries in West Africs. Revised NSP estimates for vice exporsed
from Mzii and Sierra Leone to several Likely West african markets ave given
im Table T for a few salecred technisues which can be expanded to generate
exporzable supplies. These resulis sre lower than those presented in Table 6
hecsuse the f.c.%. value of rize is less than its c.i.f. value due to the
influence of franspoYt COSTS.

It appesrs from rhis zable that there are cpportunizies for proficable
exporzs of rice from beth covmrries. The declins in netr social profitabilicy
resulring from using sm f.o.b. rather tham & c.i.f. price 1o value rice
ourput, however, is comsiderably grearer for ¥ali chan for Sierra Leome
hecause of the much looger distasces involved. This is evident from the
zain in NSP vhich results from shipping rice zeo Rouaké, in the center of the
Ivory Coast, rather rham to Abidjaz on the coast. It also cam be szen by

compsring rhe NSP of rice exported frem Ségou with thar produced near Mopci,

closer to the center of the interior delta of the Niger River, the major




Tabig J.== Her M 2f Rice Expores
gt &
s Rl e R
Coasumption Foint
Produntion Techoigue Manyovia Freetown

Traditicoal menual upland
Sierrs leone south 4 53

improved manual splasd
Sferra leone south &7 8l

Tradicionai wanual swaog

Sierys Leone south 92 107
Izproved sanual SWaAZp
Sierra Lecne south 30 &5
antdian Bowake Dakar Bamakeo

Improved anizal tracticn
controlled flooding

Mali (Segou) 131 47 -32 121

Mali (Mopti) =25 12 ~83 71
animal rractisn irrigazed

single crop

Mali {Qffice du Niger} 25 61 ~18 135
Izprovad animsl (¥aIILGE

-3&

¥
i
&
A
L]
Ll
h
'Y
e
#
[+
£
Ll
™
o
66
.
Lt
nd
i
[V ]
]
e d
w~q

2 pars are from individual country studies: Eric A. Monke, “The Economics of
Rice in Liberia,” Scanford/WARDA Study of the Folirigal Ecomomy of Rice im
Yesr Africa, Food -Research Iamstituce, Sranford Ymiversity, Szasford, July 1979
and Dunmstan $.C. Spencer, "Privare and Sceial Profizabilizy im Rice Froduerion
and Markering im Sierra Lecrne,” Sranford/WARDA Szudy of che Pelirical Economy
of Rice in West afrieca, West 4frica Rice Development Association, Monrovis,
July 1%79.




2 from loung distances,

¥aif zuffers an addisiomal <isadvantape In trvinmg 2o sugplvr the Dakar

mavket because of competition from inexpensive Sroken Tice imported from Asia.
The rTanking of N3P by rechnique s the same az when rice is produced

for domestis comswuption. The Cechnigues varr, however, in the degree to

which They can coolribule ¢ exports. o geneval, the improved echnigues,

With their higher rields, offer move marthatings for export. The profivabilicy

of producing irvigated rice for export at the USfise du Wigaer, hewevar, i

ilkely to declioe in the future 35 a3 focreasisg proportion of that cice

comes from using fmproved Technidues of cultivazion. On the ocher hand,

rapid development of rursl avress in the Ivory Cozst is enlarging the size

of the Interier Ivorias sarket for rice which Malf can supply with vaelatively

Low TTARSDIYT SOSTS.

Local consummtion,--In the Ivory Coase, Liberia, and Sepegal, production

of rice for soosusmprien in the capizal cisy is sccially unprofirable for
ezeh activizy. This result does not imply, however, that vice which is
zonsuned clgser To zhe aress of oulrivarion is slse goprofirable. Just as
zoses of transpors and handling make ir éasiar 2o meet competition from
imnorts than ro expert profitably, se the cost of imporred rice, and thus
the shadow price of demestically produced vice, rTises as the consumprnion
neint is shifred closer ro the areas of producticn, I additiom, of course,

the zos

(&)

of markeving local rice also declises.
The effecr of shifrcing the comsumprion point closer o the farm is
seer im Table 3. Net socizl profizabilicy rises as comsumption is zransfere

red from zhe capitsl ciry zo regiomal and local markers and finally zo the

farm. Transport <osss are Teduced, and various s$Lsges in the markerimg chain




Local Consumpiion

Counsuapiion Paint

Local Regional Caplital
Producticn Techuique Ca~fara® marker® zarket® chty
Traditional sanusl spland
ivery Loast fovest -8 A ~87 «117
; Twory Cosst savannah 3 HE -18 ~70
; Liberia ~i2 Hadka oo =231
|
i Isproved manual upland
fwmry Soast Somess Budha ~33 TS -104
fwory Coast savannah 2.3. ~34 -87 ~120
Animzl tpaction uoland
. Ivery Coast savannah Sl -8 -5 ~35
Senegsl Casamance 87 Baika 28 -8
Tradirions] wmanuai swaEp
Senegal Casamance -39 f.d. I 0.3
Improved manual sSwamp
Ivary Coast forest 2.3 ~110 ~158 -180
Ivory Ceast ¢ avannah - -72 —} 22 -155
Liberia o 2.a- D.&. ~114
Senegsl Casamance 37 f.a&. ~23 -58
¥zchanized ifzvigstod simgle Crop
Senegal, Fleuve I 0 f.8. ~24S 285
Mamual irrigated mmitiple crop
Ivery Coasrt savannah m.3. ~95 =146 ~178
Seaegal Fleuve 1090 B.a. 51 -65
Mechanized irrigatved mulviple crop
Iuary Coast foresc B -277 ~305 w334
Senegal Fleuve -Z% 2.3, -1186 ~§3%
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sre elimigsted. I gddivion, the use of small-scale hmllerz o progess
sice For the local markel rosults in Further savings over lavge-scale milliag.
Perthermore, wheh consuSptict lakes place om the fars, the eliminavion of
collession znd distyidutics costz Bore thas offsets the higher cost of hand
pounding relative to the sse of ssail-seale huilers.

A3 3 rTesull, & susher of rechanigues, which are sel prafitable whes

ce i deliversd To the capiral eitv. becowe secially profitable when

congpmntion tawes plice closer 12 the famm. The {mprovemesnt in NEP isx
especially streag for Sesegal becsuse of the lomg distances belween the
sroducing Tegicons and the Dakar marker. Sogedhat less inprovemenst oCouts

for eradictiensl upland gulzivazion iz the Ivery Coast savansah, traditional

spisnd cultivazion is the Ivery Cosst forest, wpland culnivazion involvipg
amimal sractise in the Ivery foast savannab, gad fmproved mamual swamp

nroduczion i3 Lideriz. Oc the sther hand, mechsnized cultivazion is neot

t

4,

wrofiranle for comgumplion anywhere, andé except for the rechniques mentioned,
rme Ivory Coast and Liberiz <o met have 3 comparative advanrage in vice
sroductioe even for en-fzrm comsumprion.

*y

Compariscn with asia and rhe Usired Szgzes

A previens study of comparative 3Cvancaze of rice preduction in Asia and
the Tpired Stares using 2 methodelogy similar o that employed here provides
esrimares of met social profirability for four countries, including the
world's Twe mesr imporrant rice exporzers--Thalland and zhe Unicred States
{19}, These esrimates are shoem in Table 3, togsther with some ghrained
for the West African cowprries. Thailamd, the world's most important rice

A E3 bl T ) i . ot s o B . .
evparter, has by far che highest Zel Sofia. nyefirabiliry. Produsticon in

ehe Uoited States, which is the second largest exporter, is only marginally
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a% long a5 they are substituting for imrorts of rice gring to their majser
it

markets.” OFf the Afrficac cowntries, omiy Mali and Sierra Leone have
positive N5Ps, which would % ;ﬁﬁuﬂeﬁ if these twe coumivies were o export
o

wizhin the regics. If the  Should trF7 to export outside of West africa,

movecver, ke f.o.b. o the point whete exports

not arise. however, since the
$ire of zhe We- . African market cossiderzbly exceeds the capacity of these
e SognIr’ Lo supply it

Fa - i & E - i
€¢m?a*a,f. wish Other West African agriculzural Acnivivies
}f d
+7 ¢ respurces im the agricultural sector of some of the West African

. éﬂ&tr‘as were to Se reallocated away from rice producticn, the question

rises wherher there are other agrigulitural activiiies which are more

socizlly profitsble than rice. Estizares of net social profitabilicy are
_;”" availakle for a nuwher of zreps in addirion o rice in the Ivory Coast, Mali,

and Semegal {20). These resulrs cannct be comnared with NSP in rice produc~-
riom, however, because the units are nor comparshle. Instead, iz is necessary
r» make use of an indicaror which is independent of umits, such as the
resource cest ratip (RCR). This ratic compares the social value of domestic
resources used ro produce a given guanriry of ouzpur wirh the valua added

in world prices creazed in producing z ouzpur. If zhis ratio exceeds
umity, the oppovtuniry cost of the domestic rescurces, expressed in world
prices, is grearer than walue added in world prices, and net social pyoficn-

ability is negetive, If the RCR s less tham ome, on the acher hand, NSP

is positive. Since both mymerator and demominater of the RCR are expressed




{n the sazme umits, the ratic itself iz independent of these uails, amd
comparisons can be made setween activities producing differest products.

The iower is the RCR of a given activity inm teiation to all other acgtivizies,
the greater the comparative advantage which the counmtry has in that a:tivity.lT
An indfcator of ipcentives comparable to the resource cost ratic is

the effpctive pretection coefficient {(EFC). This pessure compazes vaLiue

added in domestic market prices with value added im world prices. Since

Loek are measured iz che same curremcy. EPC, tee, is a ratio which is

independess of units. If the EPC is greater tham saity, there is an incemtive

for value added o Be created locally; if the ZPC is less than one, thare

ig mo such imecentive. Unlike private profizabilicy, which £ ciudes all

raxes and subsidies, Rowever, the EPC takes inlo acCount ouly theose assessed

on tradsble eutzuts and impers. It is only a parzial imdicacor, cherefore,

_ 18

of eotal net incentives affecting the allocazion of domestic resources,
fsrizates of she RCR and of EPC are given in Table 10 for mach wice

aroduction teganique (costained sbove in vable 6), plus a number of othex

agriculrural activities. Qurpur iz 3ll rTice activities is valued im <.%.£.

prices 3¢ the majcr consumprion center; for the other activities waluation

‘s o.i.£. or f.0.b. depending upon whether the product is customarily imported

o

or esperved.

The resulrs for the rice activities parallel those discussed previously
from Table 6. Iz additiom, Table 1Q permits comparison of rice with alterna~
rive rainfed crops. The resulis are very srriking. In the Ivoery Coast,
rice COWpETeS veTry poorly vith eoffee, cacom, palm products, copra, and maize.

Tgzch of these other erops cas be produced wirh ar least one technique for

whick the resource cost ratio is less rhan unfzy. Hence, each 1s soclally
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Table ifem Resource Cosi Barios and Effecrive Protection
Coefficients So? Varivus dsriculizural activities®
Zifegtive
Resource Frotection
Production technigue - orop Lmst Barie Ceefficieat
Traditional manuzal upland
@ty L6ast fotest -~ rice 1.43 1.16
Ivery Tvast forest - coffee .58 g.60
Iwory Coasr forest - ¢ooaa G.48 .84
Iviey Coast Sevannal - rice l.08 L.17
Laary Coast Savanneh = Hail 5.38 1.00
wiberia = fige 1.78 1.640
Senegal Casamance - peanutls 2.80 3.76
Senegal Casamance -~ millet 1.30 1.0%
Sierrs Leone south - rice T.57 1.02
Sierra Lecne north - Trice 1.09 1.02
Improved manual upland
ivory Cossc fores: - Tice 1.43 1.24
Ivory Coast forest — coffee Q.44 .64
Ivory Coast forest - <oCRa .42 .84
Ivory Coast forest - palm products 5,43 .91
Ivore Cosst forest - coprs 9.38 8.92
Ivory Goast Savanzak ~ rice .53 1.29
Ivory Ceasg Sgvannah - cogen 1.83 0.49
Ivery Cosst Savannsgh - maize 0.85 0.98
Liberia - rice 1.9% 162
Sierra leone sauth - rice 8.82 1.12
Sierra Leone north - rice 1.13 1.13
Animal rraction upland
Ivory Coast Savannah - rice 1.4 1.2
Ivory Coast Savannsh - cottos 2.84 0.52
Ivory Coast Savannabh - maize $.81 0.9%
Senegal Casamance - rice 1.04 .90
Senegal {asamance - peanurs 9.48 0.78
Semegal Casamance — millet £.27 1.23
Semegal Casamance - corton 0.80 0.7
Senegal Casamsnce - maize 3.8 1.23




Table 1{.-~ Hesocurce Cost Ragics and Effective Protecticn Coefficients
for Various Agricultural Activities® - Countinved

Effeczive
Resource Protection
Production technigqueé -~ LoD Cost Ratic Coefficient
i Mechanized upland
Ivery Coast Savarnah - rice 1.687 L.2
Traditional manual swamp
Liberia - rice 1.48 1.46
Mali =~ rice 0,72 G.58
Sierra Leone socuth - rice G.6% 1.62
$ierra Leone north - tice .50 1.63
improved manual swamp
IwoTy Coast forest — rice . -

*
]

Ivory Coast Savannah - rice
Liberia ~ rige

Senegal Casamance — Tice
fierra Leoune south - rice
Siszrra Leone north -~ Tice

*
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Improved meaual =angIcve

Sierra Leone south - rice 0.74 1.02
Sierra Lecae morth - rice 0.98 1.02
Animal traction swamp - rice
Mali - tice 0.56% d.66
] Pareially mechanized swanp
ivnry Coastz forest - rice 1.61 1.22
Liberia - zice 1.62 1.70
Improved manual uncontrelled fleoding
Sierra Leone Boliland - rice 0.72 1.04
Apnigal traction uncomtrolled flooding
- rice ¢.93 0.59

Pes

Mzl

Mechanized uncontrolled fleoeding

Sierra Leone Belilands - rics 1.0% 1.06
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Rescurce Cost Ratios and Effective Protection Cowfficient
r Various Agricuitural dctivities® - Continued

'}
¥
H
1]
pot
[
o ?

Effeccive
Resource Protection
Production Cost Ratio Coefficieont
Animxl traction coutrollisd ficodiag
Mall - rice g.74 2.65
Improved animal tractica contreiled flocding
Mali - rice 2.3% 0.61
Animal traction irrigated single crop
Mali - rice 3.56 0,72
Inproved animal traction irrigated siogle crop
Maii ~ rice .59 Q.65
Mechanized irrigated single crop
Zenegal Fleuve - viee z3z.%2 116.34
Manwal irrigated multiple crop
Ivery east Savannah - rice i.74 .22
Senegal Fleuve =~ rice 1.41 g.97
Mpchanized irrigared mulripile crop
Ivory Coast forest — rice ‘ 2.9% 1.28
Senegal Fleuve - rica 2.35 1.58

2nata are from individual couantry studies: Charles P. Humphreys, "Analysis of

Rice Producrion in the Ivory Coast,” Jehn McIntire, "Resource Costs and Ecopomic
tacentives in Mzlisn Rice Production. " Eric A. Monke, "The Ecouomics of Rice in

Hest Afriea,” Dunstan $.C. Speacer, "Private and Secial Proficability in Rice
Producrion and Marketing iz Sierra Leove,” and A. Hasan Teluy, "Comparative Resource
Costs and Incentives in Senegalese Rice Production,” Stanford/WARDA Study of the
Politica= Economy of Rice in West Africa, Food Research Instirurs, Stanford University,
Srznford, July 1979, and J. Dirck Stryker, "Western Africa Regional Project:

Ivory Coast, Chapter II, Econonic Iscentives and Costs in Agrieulzure,” Fletcher
School of Law and Diplomaey, Tufts University, Medford, april 1977.



wofitabhle, and in some cases very much se, whereas non=2 af the RCRs for

3

3

rioe less than one, Xoreover, the effective protection ceefficients

¥
i

is
¢ greater than wmity

g T P T r -4 £ T i B o e . P =
arc + Eor 2311 nf zha #ice azzividics bHut less oam of equas

1o ome for each of the other crops in the Ivory Coast——az indication of the

i
£
n

sretection vhich s required if ric ¢ ve produced locally using
igefficient teshaiques.

In Senegal, oo the other hamd, the competition between rice and other
crops is ¢loser. Peamuts have a stroug advantage and walize and cottem a
siignt edge. but rice produciicn with some techaiques i3 more profitable
rhaz cuizivacion of millet, particulsrly ia che Casamance region of the
south. o= rhe Fleuve, vice is zmore expensive to produce than is eicher rice
st millet im the Casamance. The EPCs in Senegal cend o carraspond fsirly
closely to the RCRs, exsept for rice, which receives nigh subsidies on
nontradables such ss ivrigation.

Rice grown io Mali does not have ro compere with other crops for land,
simce it is mot an upland erep, but it does compete for capiral and labor.
e RCRs Srem Table 10 suggest, however, thar all these crops can be grownm
profitably usizng 3 cunber of Jdifferent tachnioues. The low level of producer
prices mairraized im Mali is indicated by che low EPC for each activity.

RICE POLICY
Oue central focus of the WARDA/Stamford proiect’s research has been

on the effectiveness of warious rice policies in furthering government

objeccives. The results of this work are Teported in detail iz Sceott R.
Pesrsom, J. Dirck 3tryker, and Charles P. Humphreys, "An Approach for Amalyzing
Rice Policy in West Africa” (18); Scott R. Pearsoen, Charles P. Humphreys, and

Eric A. Monke, "A Comparative apalysis of Rice Policies in Fiwve West African
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Jonn Mointive (Mali) (13), Zatheyn Cravea and A. Baszan Tuluy (Senegal) (23,
and Duastas . €. Spencer {Sierva Leecne)} (18). GScme of the Imporiant

fzatures of individual cowmtrr pelicy as well as the interesting comparazive

cenclusions are summarized hers, drawn larzgely Srom the comparative snalvses

in the sanse by Paarssa, Humwhreys. sad Homks (1 153,

#

The primeipal advansage of .lansing and carrying oul similar policy
szudies in 3 Duiember of countries is the scope presested for obtaining
cowparative insfights. A search for patterns «within a group of countries
sisc aids understanding of each government's choice of policy. This search
th 3 summary of the main elemenrs of pelicy in the Ivory Coast,
Liberia, Msli, Senegal, and Sierra Lecne to provide comvenient points of

refevence for the comparative evaluation of policies thar follows,

Compariscn of Obhiectives, Comsiraints, and Policies

The methodological framewerk for pelicy analysis used in this study
emmhasires interssticons auong & soustTy 's shisctives, constraints, and

) 1% R . .
zolicies. Covermments are viewed as having several objectives tha? they
try to achieve within a framework of coustraired cprimizavion. Counstraints
are limizs om the availabiliry or deployment of resources and om the
flexibiliry of cousumer preferenmces rhat prevent the full aztaimment of all
sbijectives. Folicies are the Insrruments used by governments Lo achieve
ohiserives by influemcizg the 3l

!

scation of resvurces and patterns of
copsumprion. Comstraints om resources thus limiz the extent Lo which
solicies succeed zgnd hence tie degree 1o which obiescives are attained.

e method of implementing pelicies caw alse affect thelir success or failure.



Policy snalrsis comsists of identifyiog the relevanl guvernment shiactives,

specifying the mature of Tesourse oT ¢inswmer CoRSiTainle dalinezting the

- ———— M A

policy optioms, and tracinmg the Interszciicus.

Ohfecrives. ALl WARDA megber coumiries have the atrtainpent of self-
sufficiency in rice as s central cbiective of policy, and seif-sufficiency
$n rine can Be viewed a5 part of The broader objective of self-gufficiency
& 4 u &. Eg w £ Y
iz sraple foods. tr ix useful, therefore, zo explore whether increasas
i pice self-sufficiency through expansion of local preduciion cenix thute
sosizively or cegatively e rhe three Sundamentsl ecosomic objectivages

afficient geseration of income, more equal diszribution of income, and
security °f fsod suppiﬁms.zz In parsicular, it is helpiul to assess the
relotive effecriveness of warious ways of increasing rice sroduction in
contriburing =5 these objectives. Iz coatvasc to political economy 2nalyses
wkich put polit rical motivacions az the fore, this approach imicially locks
for ecomomic raricmales for pelicy. If policies contribure megatively to
all ececnomic obiectives, purely polizical mptivaticons can somerimes explain
3 governmesnt’s decisions.

Seme imsights iote the weights rhat goversients attach %o cbiectives
amerge from 2 comparisen of the rTecent histerical performance with regpect
to objectives of the five countries, as shown by the indicators in Takle 11.

Seeuriry of rice producticn is a terriary goal in the three foresz-zone

commrrizs—Ivery Coasz, Likeria, and Sierra leone-~—because climaric variacion



Table 11, ~~Objectives®

LTI e S NI A A SO e s 3 AR R e b TR AR . e TN A SR,

346 0 B o s B Y

OO SRRSO ... .11 4.5
Indicater Ivory Cosst Liberise Malg wasﬁmsm Sterea Luig

Growth of GHP per capita, 1960-7% . L.8 6.9 i}, 7 bt

(parcent per yeor)
katios of dffferent income groups c.ueo a!nw¢ o é, aawmn fhonl
Food securivy

Varistion {n per cspita food ﬂaaucnwnaa 3 3 19 n t

Export instsbility Awwmwhwwu 9.3 3.5 5.0 k2.9 T

Net cerreal Jmporie 65 o pereent of earnings | A . _

$vrom werchandise exports (1960461 to 1974-77) 3,78 5,4 9.6 YL 1"

Rice self-sufffciency :&La_ 0,75 075 0,82 0.26 0,92
*Souxces (nclude: xmn:a%z Craven and Hassn A, asacw. :xmna wo»»aw in mu:awaw " mnmsm@x& mmhxzywaa Went Arien Hiee ww

Project, 1978, preliminary; Charles P, Nomphreys and Patricias L, Redar, "Background Daca on the fvorian Rire Ko
Stanford FRI/WARDA West Africs Rice Project, Stanford, 1978, preliminary; Hobext P, Hing and Gerek Byeries, "income
Distribution, Consuption Pattarns snd Consumption Linkeges fn Rural Sierers leone," African Huval Eeonomy Paped Ho, lo,
Departwent of Agyicultural Economics, Michigsn State Unfversity, Fast Lsnsing, and Department of Agricultural beonomies,
Wials University College, Nisls, Sierra Loone, 1977; Jdohn McIntire, “Rice Polfcy in Mslt," Svanford FEI/UARDA West
Africa Rice Project, Stanford, 1978, preliminary; Erle A, Monke, "Rice Policy in Liberfn,” Stanfocd FRI/WABRDA West
Africa Rice Froject, 1978, preliminary; Dunstan 5, C. Spencer, “Govermmamt Policy snd Food Production {n West Afvica:
Rice Developwent Policy in Sterre Leone," WARDA, Honrovia, 1978, preliminsry; The World Bank, ATLAS, Washingron, 1977,
World Bank, Morld Table 1976, The Johns Hopkins !niversfcy Press, Baltimore, 1976; World mwsr mamwsﬁaw Frajoets
Department, Western African wewuc:mu Office, YAppraisal of a Second Sedhfou Project = Senegal,'" Keport Na, W94-5E,
Washington, 4 June 1976; West Africa Rice Development Associstion, Rice Statistics Yearbook, Monvovis, 1975 {and
aubsequent updatss); and United Mations, Department of Internations! Economic snd Soclial Affairs, Statlsttesl Offiee,
Yesrbook of International Trade mn.a_mnnnm 1977, Volume )}, "Trade by Country," Hew York, 1978,

ey

“This figure is the rotio of ruyral |ncomes in the sevannsh and forest zones, respecrively, tn 1924,
wﬁr‘» figure {8 the ratio of rural 4nd urban incounes in 1976,
“This figure is the ratio of rural und urban incomes in 1975,

aﬂrgu figure 15 the ratio of rural and urban incomes in 1974-75.
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does oot ceuss wide swisgs in asoual lewvels of vice production. Food
availadility iz ser 3 critical problew. Furtherwore. food impotts de aet
piace & lsrge desand on foreizs exchange ia these countvies, giving them 2
wide margin in which iozwabilizy of wrld rvice prices can be toletated.
Fimally. these vountries have diverse asd fadriy stable eppottusiiies te ears
forcigs exchenge To pay ot the sddizienal cost of cereal isporis chat might
be cocasisned by unespected shortfalls in demestic fved sutpst.

Copversely, Mali and Sepegal seos Iv place prisery emphasis on sReuriny
because shorsfslls in food <rops afe mote freguent and severe in these
Saheliss councries. High variszion in food productivn--ibree fimms that
found in forgst-sone countrits--cceurs im Doth couasries. ls addition,
rhese countries have less flexibilizy in adiusiing £ woexpected reducticas ia
local food preduction. Fot Sesegzal, this problem {s exacerbated by fairly
pigh instadility in foreiga exchange earninge aa¢ relatively farge cereal
impores. Coaseguently, incressed rice production wirh secure methods of

water coniivl is viewed by bolis SSUSIFISS as

E:"
:
i

the securicy of their food suppliies.

Amooz the three seuthern coum:ries. increasisg incomes chrough an
cificient allocarion of resources is viewed 35 3 much more important
cbiecrive thaz enhancing food securizry, and the expansion of rice production
is seen as & poteatial way of conrriburing to this goal. For the Ivory Cozse,
izcome zrowth is undoubtedly the main objective of ecomdmic policy in general
snd probably alsc ef rice pelicy. Im Liberis, vecent agricultursl development
policy, imcludimg rice poliey, has aimed ar fipding 2 long term, gradual

compiesent for growth based oz exports of iren ore and rubber. Incore



paseration thieush as sxpansiam wf sgriculiuval auc sitwicultural activities
s i o

tiss st the senter of rhis approarh. In Fierva Lesoe, which Bas the highestC

i

ser capilts preductios and consuRplion wf rice in the WARDA regioun. pelicy

sabers Jesive te schieve additicnal focome out of awte tice produciion
wrinsrily through the iﬁizﬁda&tigm of mew rechaiguss. As Taklell shows,
these thies cosstties have schbiecved growih tatles exceediag these ia the Sahelian
copntries, with the Iwory Coast By far the oasl sucsessful. What the table
dows wot show, and uhat iz dowbrful, is the sontvibulion of expended rice
praduction 1o this growtb.

fe view of the wide dispazizy in imcome levels within countrics, sumparized
is Table il. ¢ach of he five countries has Clearly stased goals to spread
econonic developsent more owvenly by messs of rice poliey. <In Liberia and
Sierrs Leome, the distribucizsal concern is to genevate nigher Tural iucomes ia
general., The Ivory Coast has focused rice imvesrzest in its sovrthern savannab
sizca that parr of the counIry has noT mepefizred frowm agricultural and
silvizulrural synares re che same oxtest 35 the foresr zeme. In Senegal,
rice invesTment has been mainly comeeprrazed in the Senegsl River wvalley

and, more recently, iz tha casamance, the area of rradiciosal yice production.

Borh areas are more remote and less developed than many ocher vegions of the

i

country. Fimally, only Mal: has exphasized low rice prices Lo CoRSUMEXS.
Tf rhis amalysis is corvectz, the fundamental obiecrives of rice peiicy
in each coumtsy can be rasked from primary (1} 1o rerriary (3} ieporcance:

Ivery Coast Liberia ™Mall Senegal Sierra lLeone

Generation of imcome i 1 3 3 i

e e e o Ao, “

MBI ribunivn U LSS 2 2 2 2 2
s e e #, 4 & ¥ 3 ¥ 14

Security of fond soppiles 3 3 L 1 k!



differences sheuwld st be smagpsiails

iz the matet stated objective of rice

viewed a8 essentisily

& meass of echanciog ecenenic growih, rodistrideling iooeme, o improving

Both the possibiiisy ving seif-suiiiciency and ity effecks

a

wocur Y.
on the thrze fundamental objeciives vary importantly zmooy she flve countsies.
From aoe anotber.

in perticuiar, the twe Sakelles Cosslrics diverze widely

While Sotdh emphasize focd security, Mali i3 an efficlent vide producer and
15 searly self-gqfficient in vice in ovrmal yesrs. Iz contrast, Sesegal

jacks efficient sroduction rechnigues and groduces only osc-guarter of igg
ricg covsumprion, whick, on a per capita basis, Iis searly tripie that ef Mali.
For zhe forest-zonme counteies, the scope for imporr-substizutios is substantial,

vho net SO large 35 im Seaegal. Liberis sad zhe Ivary Ceoast each produde
B

shour three-fourchs of rheir rice needs, and 3ierra Leope i35 sers than 9

> -
'\r}m?&b -

sernest selfi-guff

Lomstyaizrs.—ConsTrainrs to imereasimg rice production in West Africs are seldom
absolute. IT is usually possible fo obrain the addiricaal resourses
required o raise producction, but the costs of srrracting them <aa be

Subsragrial.

Public ooliciss gam &£

through the prometion of izproved

of acenomic Infrascructar
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these cosST coRstraints
produccion echoigues and the development
DesST WSy te 3ssess ihe constraises facing
rice produscics is to esrimare
crrages of pecessary resources and
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While cousiTaisls vasy widely amous the fuive countries, in all ¢f them
exzansive of rice productiom i% limited by the vange of feanible production
technigues. the <osts of dowestic faclors of producties, atd the capacivy
te desips aod <arvry out effective public loterveations. Table 1l contaios
informaticn that cas be used To azsess Ihe importance of different
cossiraists on increased tice ptoducticn. For a ausber of reasons, mostly
assecisted with its level sad rate of development, the Ivery Coast has
the grestest degree of techuizal flexibilicy aoong the countries considered
Bere in choosing methods of productiso. Fhile Mali baz 2 cosparative
sdvantsge in rice, i%5 productics is aevertheless coustTalued, a3 discussed
belov. For 4iffering reasons, the other countries fall Detween the extrenes
2f rhe Ivory Lossy sod Mail,

E@iﬁf%ilﬂiﬁ the most imporient consiraint in tradicional preduction. .
with the exceprien of areas arsund Sikasso, Mali cannor grow rainfed vice
and reguives irrigstion o produce Tice inm other vegions. Floodwaters
in tne imzerior Delra of the ¥iger River ané in lowiand basins slong the
4 aa horder have Creditiosally rovided the necessary water Lo produce rice
bur with high unceyraisty and me wsrer comtrsl. In the other four countries,
rsipfed rice provides mearly all of traditicomal production, reflecting
their relazively herzer endoument of rainmfall.

uarer consrraints in West Africa, coupled with the high weter demands
of the rice plant, make the obiective of providing enhanced food szcﬁrity
carough iscreased production expensive ro obzaiz. The cost of overcoming
che warer constraint varies enormously among coustries and cechniques.

Compliete cosxrel gemerally requires am investment of 54,000 o more per ha,
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a8re 28 much s $1.000 zer ha. The o aotable
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exceptions, where c@mplete contrel is oot so expensive, are unlikely
to be replicated on a large scale. The Qffice du Niger im Mzli and the
Matax polders inm the Fleuve regicn of Sensgal provide fuil water contrel
at costs beaeath-thgse required for full control elsewhere. Buf in the
former, enormcus infrastructure costs, which were made in the 1938s,
are now coosidered supnk. For the latter, the area iu which low cost
projects can be carried out is restricted o land directly berdaring
the river.

Although estimates vary according te the rype aad lifetime of
imvestment and rhe interest rate used, information in Table 12 gives sowe
orders of magnitude of the high costs gemerally involved. For rice produced
under full water control, the annual capital costs and chaxrges for maintaining
the irrigation system can be as high as $130 per mt of milled rice. The
annual eapiral and maintemasce costs vary more widely for rice pioduced under
partial water contrel, but are estimated to be about $65 per mx.23
However, with partial control, the securiry of production is often only
marginally better than under traditional production since tha delivary of

water remaips largely dependent on natural rainfall amd flooding. The ouna

significant exception, which still has considerable peeential for expansion,

is the controlled fiooded techuique in Mali. The securiry of flooding is
estimated to be 90 percent of that with complete zomtrol, while annual
capital and maintenance costs are probably oaly about one~half those for
the partially controlled, improved lowlands in the forest zone coumtries,
As suggested by the low population densities in these countries, wage
rates are relatively high chroughout West Afyica and pose an igportant

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




Baily wage rvates are clearly highest is the Ivory Coast, rangiag from

$1.40 toe $1.80 per day for men, reflectiag the success gf che country

in prometing agricuitural exports and attainiag a rapid rate of development.
ATt the other extreme, wage rates in Sierrva Leone are less than haif those
in the Ivory Coasti. Such low rates stem from a jack of nztural rescurces
and agricultural capacity ia that oounLry. Tae wage vates for Mali,
Senegal, sad Liberiz are in the raage bounded by those in the other two
couniries.

The patitern of unit labor costs among couatries requires
consideraticon of worker productiviry as well z2s wage vates. (By
definirion, unit labor costs are the product of the wage rate and the
inverse of labor preductivity.} Marginal urit laber costs can be
approximated by the walue of direct farzm labor in each additiomal kg
of rice produced domesticazlly. Labor costs per kg of rice are clearly
iowesr in Mali, where inexpensive warer control schemes, the extessive use
of animal traction, and high rates of insolaricn 311 belp raise the
producrivity of lsbor. For Mali, wage rates are relatively low and labor
produncivity is relacively high.

On the other hand, rhe mmit cost of labor in Sierva Leone is the same
as in rthe Ivory Coast, where wage rates are twice as high. Senegal also seems
ro jose the benefits of its relatively low wage rates, and labor costs per
kg of rice are the second highest in rhe five counctries. In Sierra Leone,
low wage rates appear to be more thae offset by high labor imput, while in
Senegal rhey seem o be counteracted by low yields in the Casamance. In che

Ivory Coast, reletively high wagss sSeem to be offset £o a considerable




x a
.

r

croduotivitye~refiecting perhaps the favorable ¢lioe

< greater use of other inpuis. Liberia has the highest unit
jazbkar o5t in rice production because of high wage rates coupled with very
inefficient traditiomal productiom techmigques. in short, Jifferences in
natural envirommests, iaciudisg qualisy of land and supply of water, permit

labor productivity ia vice productiom Lo vary widely among the five countries.

.;}

{5 differing productivity strougly infigences the pattern of labor costs
since these costs depend on both productiviCy and wage rotes.

The wariaticns (o worker productivity are met in thessecives unusesl .
Researsh by Timmer and Faicom cu nime Asian countries deponsrrires the importancoe
of complementary inpurs in production—-environgental conditions, irvigacion
investments, aad nigh-~yielding seed varieties (23). These factors accounted

e

for a three-fold difference in yielids 3m0Dg rhe nine Asias countries

o

rudied. The key point is that increases in complementary inputs reduce
the relative importance of labar costs inm total COSLS. Bur ip the West

African context, high wage rates, coupled with low worker productivity,

capse wery bigh unit labor costs.

Capizal beccwes counstraining at the parional ievel primariiy when lavge—
seale investment must be made in laed clearing and water resource development. The
necessary capital must come from either domestic savings or foreign borrowing
and aid. Because the gize of 2ost of these invesiments demands that they be
undertakes ¥y a govermment agency, the capacicy of the governmenr to allocate
r3x revenues for investments and its abiliry to obtain foveign funds can
ijmporranrly constrain the expansion ¢f wice producriom.

Capital is alse ap imporrant cosstralnl ag the farm ievel, as reflected by

nigh real rates of interest that arevail in the informal rursl capital markets.




Y
3w

mith the axgapiion

2

coperilive protects, which only affect a small
o ;i

P

o
¢

qumber of farmers, farm capital <owes primarily from saviogs and shett
teTn borrowisg. Ioprovemeats in raral lendisg facilities are thus
45 imporsast coastraint oa the dissemination of new techaiques wicth hi
isvels of recorreat expenditures for improved seeds and fertilizer.

QF the five countries, Libdberia would appear to have the greatest icope
te increase both govermmeat iovestzesnt sod focveign borrowing. Neirther the
ratio of governzent fnvestment 2o $OP aor the debi-service raclo is
particularly high covpared 3¢ the other countries. MNoraover, favorable
rainfall might reduce the seed for large-scale investmenrs velative zo that ia other
countries, although the institutional coamstraint due 20 the sesrcity of rural
leading facilities {5 somewvhat greater. At the other extreme is Mali, which
has actually suffered negsrive govermment imvesgmeat owiag to the difficulties
o8 the 3ahel drought. It alse has a debt-service ratie that is three times
as large as that for most of the ether countries. Unlike Liberis, however,
Mali has cobcessicmal aid svailable zo ir, a2nd such capical is relacively
inexpensive. Senegal also has access to considerable foreign aid, especially
for projects in the Senegal River Basin where wvater development 1s most expeesive.
Hemce, Liberia, Mali, and Senegal probably have the legst restrictive constraints
on capital, altbough none has the flexibilicy to divert large sums inzo

ice preiects solely of irs own choosing.

Fxg¢sring high levels of govermment investmest and & growing debt-

service ratio in the Ivory Coast mean that additiopmal investments come only

3tz ipcressing higher cspizal costs. Im a counetry where natuyral condirions

make water development especislly expensive, the presesce of such 3 coastraing




sould hamwer efferts to expand irrigated vice produciics wo a farge scale.
Sierra Lesrs is the most severesly constrafaed in terss of capital, with
4 wery high dedreservice ratic and & relatiwvely high share of CZOF already

devored o investement. Some copcessiosal foreigo ald is available but less

n

than far the Jdrier countrizs fo ihe aosrth.

4

In West Africa, land i3 widely avalilable and hemce has a very Low
cpportunity cost. This situation can be expected ¢ chapnge in the futute
a5 popuiation deunsities iocrease. Bot during che aext 25 veatrs or s0.
the period is which the losgest investments in rice might be amortizad.
tand i3 likely to remain Inexpessive. Iovestments 1o laod development
to increase water coartrol are cousidered under the constraial om caplical.
with respect o rice productisa, the surplus of land prowvides litcle
iz the way of ezonomic advantage. Irrigated rice is relavively ill-suized
ro lznd-exronsive production. Moreever, the potencial for efficient
crilizarion of inexpensive laud (i.e., the substituticn of capital and land
for laboy im upland rice production, promiment iz the foresc~zone countries,
regains largely unkoown.

Orher constraisgs ipclude the availabilizy of revenue for recurrent
fizancing wf government pregrams, mamagerial talexnt, rural iunfrastruycture,
asméd rhe locarionm of rice production relative to major consuming centers.
Perhaps the most immediste concern of gavernment leaders is the capacicy
of the budget o sustain the sizeable recurrent g¢xpeuses that accompany
intervenrion in the rice sector. Such recurresnt cosis are parcicularly
important vhan subsidies are paid oo the outpur, and they can also be

significanr when bigh levels of modern inputs are heavily subsidized.
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demands on Sfunds coould praciude additicsal espendifures og rice, unless
foreigs assistance is foctheoming.
Wizh respes: to dodestiic managerizl talent, the Ivory Coast currently

¥

A

has the highest level of sdyassed educstionm, and it also hires lavge

susbers of foreign technical experts. Ik cootTast, Meii asd Liderds have -

educarios levels for advasced studenns roughly one-half of those in the

orher countries. Moreover, Mali does not depend sigaificantiy ou foreign

calent. In betwees are Senegal and Siesra Lecze. OFf course. many other

£icsers affess the capscivey to inmzerveze fv the rice sector,. among them

thé willingmess to divert scarce talez: inte rhese areas. Mall snd lhe

Ivery Coast have probably bad the best rast experiemce and tibaria che

tesss satisfactery. Bur im all countries managerial skill is scarce and

solicies demsnding significant public iamtervenmtion =ay be severely constrained.
“ne Ivory Goast is the least comstrainmed and Mali is the most

sffacced oy the availabilicy of all-weather roads. However, since

mose of expanded producticon im Mali Is likely to occur aleng zhe Niger River

berween Bamske and Mopri where a reasonably adequate road system already exists,

chis comscraint might be copsidered relatively unimporramt for rice production.

In Semegal, especially irn rhe Casamance, the lack of good roads presents am

imporTant constraint thar Ismcresses thme costs of production and markering. The cost



£ trangporting locsi Tice o dhe major conswnpticn Ccemters iy grealiest
for Senegai., as & resuit of the loog Jdistante of IaloT production from

Sakar. It is iesst is Liberis and Sierra Lewdne, reflecting

constraints on West aAfricaun tvice poilicy coairasis sigaificaaely with the
randuct of rice policy in much of Asia where Jondumers play a4 swch more
sraminent tole in the <reation of chiectives and constraintsd o
w0l tey formarios (4, 3}.  Consumer-related lssues of rice availabilicy
and price, parciculariy in urban areas, have been of c¢ritical concern to Asian
policy mekers. In part, differences betveen Asia and West Africa reflect an
cnavoidshle bias in the mechod of policy amalysis. Consumer~-related
constraints are ofzes hiddem, awaitisg new policy aerions or events Lo
231l rhew inze existence. Byl Dere imporzantly, the differences
arz due o zche zore severe income problems of some countries in Asia,
particularly iz cicies,. and the more central role of rice in Asian diets.
Only in Liberia and Sierra Lecne does rice play anyvhere near as important a
role in comsumprion patteras as in Asia, amd in these two cougntries congumers seam
to demosstrare a aigh degree of substizutiom hetween rice and wheat, plantains,
sasssva, yams, and other sraples. This substitucability is importast inm
cnderstanding the relatively passive reaction of West African consumers Lo
price policy.

Several gepseralizatiocns cau be gffered regardicg scnstraincs on rice

policies. Tirst, because of rhe levels and variabilirzy of rainfall, che

Sahelianm countries have a greater aeed To contreol water supplies zhan do
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sries. hecond. 411 countries are Constraised LY Lasol Cosls L

ceuntties. vhile Sierrz Lesuse is iz the most $ifficwir pesitien wish redpect

i balenn, rural infeastructute
and the locition of productics, the constraiats facing counbiies vacty.

On balance, the Ivery Coast is probably the least constraloed and Lidberis

i the most limized by these factors.

Pgiicies.—wheress fhe sumber of comsTraizts <ac e large. the range of options

s¥v3ilable 10 governmests in West Africa for the purpose of implementing
licy is quite parrow. Ia this study. policies are classified inze thiee
areas--trade and price policies, domestic t3x or subsidy policles and

investment polici £} . These pelicies bave an impact oo the rice éconoay

’s‘
through their effests on cutput prices and onm imput and capital cosIs.
The effecriveness of cach poliecy is hesvily influeaced By the opporzunity

c25ts of domesric resources and by choices of producctiom and milling

rechnigques which together influeace social profitabilicy of rice production.
Informarion that can help measure the application and impacr of gevernzent
nelicies is contained in Table 13,

“rade policy is similar iz all councries, ewcept Mali. Contrary to
rhe belief rhar West African governmenss subsidize riee comsumers, “opestic

wholesale prices of vice begween 1965 and 1976 have been abeour ope~fourth

+5 ome-third higher than cosparable <.i.f. impore prices ia the four

protectisg countries. Mall is the exception, vhere official domestic

[
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governsents of Ivery Uoast, Libkerias, Senegal, and Sierra Lesoe

restrict impotis of vice with wvariable levies or gquolas, theceby

forcimg <onswmers o pay higher thac intersaticmal prices, permicting

producers 1o receive higher prices, aud geserating goverument Tevenues

trow the rice ispovets. in Mali, the reverse holds, and consumers of cfficially

sarkered Tice tend o be subsidized relative to <.i.f. import poices.

When worid rice prices increased rapidly io 1¥74, this patlern was

tesporarily ifanterrupted because Segegal, Sierva Lecne, and Mali subsidized

imperis to naintain more stable prices o COSSUMErS, while Ivory Coast
Liberia zaised domescic prices in linme with the hike fn world prices,

asllowing their producers o bemefic. Gemerally though, the zhrust of trade’

policy has beea to traasfer resources from consumers to producers or to the -

government IreASury.

All countries set official producer prices for paddy acd consumer
prices for vice. The structure of official prices alters the patzern of
srices created by trade policies oaly zo the extent thar the countries are
successful iz enforcing official prices, which requires a large imvolvement
in the markering and milling sectors. In this regard, the Ivery Coast and
M311 have been most successful ip purchasing paddy, handling from one~fourth
to rwo-fifths of production in pesk yesrs. The remaioing countries have never
purchased more than a minor sharve of ocurpur and mavketing is dominared by
private craders.

Since independence (1360), the Ivory Coast has used a restrictive
crade policy to raise comsumer prices amd thereby to buttress 2 figor price

to producers. froducer pricgs~we$?eciaiiy duriang the mid-1970s-~have .



e

been further supported by farn subsidizs chaaneled through collection and
miliiog activities without eguivalent imkreases In the consumer price.
3

1%7

l‘#

. toughly one-half of the efficial producer price comsisted of
government subsidy. Startiag in 1973, however, governmeal paddy
surchases were seversly curtailed. On balance, consumers seitl £ace
domestic prices that are higher than cowparable import prices for rice bux
st sv high as the official producer price wuuld require if there wers oo
government subsidy.

Price policy in Mali is zore complicated. The government's established
producer price applies to about ope-half of rice marketings because a high
proporzion of comsercial sales arises from large, geographically-confined
development prolects whose farmers are reguired ro pay fees in kiod and
to meer quotas for marketed paddy. The government through its state
markezing agency then rations this rice by selling it at a price below the

market-cleaviag level to selected consumers who belong zo cooperatives.

v
5]
I

ffecr, Malian price policy forces producers iu government projects to
subsidize consumers who havs zgsoss zo rarioned rice im cooperative markers.
T™he official price structure im Mali thus zends to tax farmers relative

ro the c¢.i.f. import price because the official comsumer price is below thac
price. This policy raises the free market price of rice for both consumers
and producers who are nct part of govermment programs.

The other three countries alsc establish official prices for rice. But
the lmpacr of such policies has beer small since only a slight perceantage of
sarional production is merketed through government channels, @specially in
Likeria. The patrern varies, however, amopng the three couanrries. Borh

Senegal and Liberia tend zo subsidize producers who use the improved zechniques,



although by awounts less than in the Ivory Coast. Hur tradiviomal
rechnigues which dominate tatai production are oot effectively subsidized,
herause of either limitatipos in the funds re purchase paddy or the absance
of purchased inp;ﬁs in traditional farm productiom., I- se countries
price policy depends critically ca Che capacily & g will of the Fovernment
to pay for subsidies on paddy that is purchasad aand millad by government
agencies. Moreover, the incidence of Taxation on consumers iocraased
significantly after 1974 im these three countries bea@use domestic prices
were got allowed to fall in line with world prices during the 1974~786 period.
Hence, producers have received increasing tramsfers from consumers.

Sierra Leone 1s the only country where the official producer price
implies a tax on farmers relative ro the official consumer price. Ualike
Mali, however, the countyy lacks the large, geographically—concentratad
projects which make enforcement of unfavorable preoducer prices possible.

As a resulr, the goverament is largely unable to compete is the private
market for paddy, and the tax has very little effect on actual production.

The extent of subsidies on intermediate ioputs iato tice production
differs greatly among the five countries. &4z one end of the spectrum,
Likeria has no effective input subsidies sgve that on its extension service.
4s datz in Table 13 show, virtually no Liberian production benefits from
motorized services, fertilizers, or improved seeds. These resultz reflect the
very low level of government inrervention ian the past, snd rice projects
being plananed will surely contaizn higher rates of subsidy.

In the other countries, extension services are universally subsidized,
and goverament peliciss alsc sffect fertiiizer, motorized services, and

improved seeds. The Ivery Coast hes concentrared on fertilizers, subsidizing




b I
roughly half their price, and to a lesser exteni on improved seeds.

Howewver, these subsidies have had relarively little impack, and only &

small percentage of domestic rice production bems-fits from modern impuls.

Mzi! has provided litrle socouragement o Teviiiizer
sze through sebsiliss-. oo, o lhz Sils m~echnnical

services, especizlly motorized threshing, ars subsidized

Ly about 59 percent, and over half of domestic production is handled in

this way. Improved seeds, introduced once every three yeavs, have also

been stroagly promoted. Mali has, cherefore, concentrated oun loputs that

best complement ocrher elements im the production systems. Inexpensive

water control does not require fertilizers in order to be profitable, aad
extensive tillage practices using privately ownmed oxen and sgquipaent benefit

from mechanized threshing. In additicn, mechanized threshing ailows the government
ro buy a large share of paddy marketings at the relatively leow official price.

Senegal has relied most heavily on fertilizers and improved seeds,
providing the largest subsidies {up to 75 percesnt on fertilizer) and
increasing production by as much as one-fourth as a resulc. On the other
hand, mechanical services sre slightly caxed. Consequeanily, sSuch services
are used only in the Delta, vhere svils are heavy and farmers participating
in projects have lictle choice comceiming their use.

Alrhough Sierra Leone has the seccnd highest rate of subsidy on
fertilizers and the highest on mechanized services, the impact on national
production has been quite small--due in part ©o constrainis on the govermmenc
hudzet and the already high level of sraditional production. A4s in most
of che other couptries, the use of improved seeds i3 the most widespread

of all moderm inpurs.
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A1l countries except Lideris have maintalned iapoTtant goverument

4

investment policies in ovder o develiop jrrigated rice praduction, and

-

Liveria iz begiouing developements ia this area. Subsidies have Deen
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ighest in Mali éﬁé Senegal, probably becavse of the Lavge scale of

the projects required o coutrol water alomg the Niger 2nd Lziegal vivers.
Wiin small scale irzigation schepes, faruers participate in the iavestment,
sod subsidy rates on land developmenl cRSLS ave gecetally lower. They
range Srom about two-fifths 2o twe-thirds iz Sierra Leone and the Ivory
Coast, respectively, compared with 160 percent io Maii and Senegal.

For Senegal, the major exception TS this pattern is Magam, where low ¢o3ts,
small scale, and relatively high population demsities make it pogsible to
obtain parcicipation with subsidies azounting to only abous ona~third of
toral costs.

A commen rhese underlies rice izmvestment poiicy in all five countrigg«w
the overwhelming importance of foreigo aid domers in desigoing, financing,
and implementing rice developaent projects. The Ivory Coast, the oaly
country in the group which kas the rescurces Lo fund major rice production
prajects without concessiomal foredgn assistarce, has not dome 50 Lo an important
exrent--preferring inszead to use its own available funds for other, more
arofirable investments. All the governmears, hewever., take some equizy
particigation im donor-assisted proiects. Liberia is at the high end of
the range wizh about 30 percent and Mald and Senmegal are at the low end with
15 ro 20 percent.

The amount of direct governmen: participaticn inm rice production,

processing, and distriburicn I greatesc im Mal

[l
s

. decreasing through Senegal,

fvory Coast, and Sierra Leone, and least ino Liberia. Im all councries stage
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dre almest nopexistent, and direct povernseot participatlon
io paddy production is restricted 1o land sod water developzent, ptoductien
of improved seeds,. TesesToh and extension. srovision of credit, and iapub
delivery. The degree of govermment iovelvement iocieases rhrough the

rice production chain. In all countries, small privake huliers coexist
with large goversment-owued mills, but the former are wuch more important
in the anglopbotne and the Latter in the francophoue coustries. This same
pattern is alse true for rice markeziung. All Five countries have state
marketing agencies, but they often wuve 3 large proportion af paddy or vice
in Mzli amd the Ivory Coast whersas the private trade is predominaat in
Liberis, Sesegal, acd Sierra Leome. This participarion prevides a potentially
important source of pressure wu policies by crearing influential interest
groups—-such as state developmest agencies and marketisg boardse-who

usually have easy access to decision makers.

Evaluation of Policies

Policies should be evalusted in zerms of their effectiveness in
achisving one oY mOre governmeat objectives in the face of resource comnstraints
which limir both rche choice and implementation of chose policies.

Effective policies successfully advence objectives at pininum cost.zs The
effecriveness of a pelicy depends, first, om its ability zo make a positive
conrriburion toward advancisg an obiective, such as increasing national
inceme, distriburiag income more eveniy, or impreving the security of

food supplies. This aspect of effectiveness can be readily measured by
changes im appropriste indicarors used o define the objective. as will

bhe olear from ghe discussion zhar follows, some pelicies do not advance
cercain obiecrives, irrespective of the level of economic costs. Second,

the effecriveness of a poliey depends on the costs associated with it in obtaining



cam be applied to measure the Ioss (o7 gain) in economic efficiency

e
Hy
[
g ]

sotential naticeal income engesdeved by policies which cause a divergence
ssrween Secial aad private profizabilizy. Additional costs can be zssociated
with the politfcal effects caused by che transfers recuired to enact policies
and with thé admiviscration of rhe pelicy isterventicms. The avaluation of
polictes, thersfore, consists of two steps-——determining whether desired
obiecrives are furthered and megsuring the ssscociated cost {or gain) of
resource Tesilocstion.

The fundamental obiectives of efficient incoge gensratios, income
redistriburicn, and food security caz be furthered by either iacreases in
the level, or chagges in the structuse, sf rice productioca. Bur self-sufficiency
through imporz substitution demands increased saticnal ourtpur Lf coansumption
levels sre to be maintained. To achieve these ends, rice policles provide
eirher universal or specific imgentives. Universal incentives are available

all farmers and include tariffs, fernilizer subsidies, and paddy price sSupports.

sl
G

[
%

producrive iaputs are bigh mobile, gniversal incentives are relatively easy
ro adminisrer and cause the least distorticn ia efficiency. However, these
salicies cas bring shout large transfers among economic groups, such as all rice

consumers and all rice producers, that are botrh unincended and unwanted.

on the orher hand, if vesources are, or can be, tied specifically to the
production of rice--such as systemic insecticides, mechanical threshing, and,

to 3 lesser exzent, irrigated land--specific incentives might offer the most
fficient and most easily administered type of policy wich fewer unintended

P

5
transfers.
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weverrheiess, 311 poversment policies &=
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st least some unintended ivansfers smong VETIQUS BTOUPS int the CounRLTys

et

» gevreral, rice producets stand o gdin from polici=s aimed at increasing
Fraduction. Since consumets are the oaly losers ITom Lmpesrt restoictions,
a strong consumer biss im a coustry fcreatinog, for example, pressure %o hold
down uwrbas prices) would be required to dissuade goverameals from using

this policy instrument £ increase production. The governoeant budget—

4% well as the taxpayers outside the Tice sectov-——ate likely to be the
strongest forces Lz favor of trade pelicy and against cutput and Laput
subsidies. Between these 1ast two policies, producers can be expected o
favor an output subsidy, because each producer will then be free to allocate
ioputs is praduction optimally.

The governzest treasury's positico is, however, indeterminaste. It
depends oo the relative cosis of admimistering iaput and output subsidy
nprograzs and on the impact of the alternative policies on rice productien.
Input subsidies cam ineffecrive relative to ourput subsidies if the
inputs {e.g., fertilizer) are used im the produczion of alrermative crops.
Bur if inmput subsidies can be tied solely o the marginal costs assocliated

“with additional production, such as through the development of irrigared
perimerers, japut subsidy programs are usually preferred to universal
cutputr subsidies.

The rwe countries wizth a compavative advantage in rice, Mali and Sierva
reone, are mot required to subsidize inefficient local productiom. For

Mali, security af food production appears ro be the primary goal, and income

generarion amd irs regional disgribution are of somewhat lesser importance.
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"he country has been able o expand socially profitable rice techmiques rhas
izprove the security of wice production, zotably in the Office du Niger

ané to a lesser degree in prejects at Segow and Mopti. This expansica of
comperitive rice.g:oducticn to improve food sedurily clearly ganerales
additional asational income. Im additiom, muekh of this extra incoze

secrues to farmers and other rural residents, although urban consumers gain
fron Malian price pﬁiity.z? Iz the future, Mali is iikely to face a difficult
decision in its rice iavestment policy between further intensification of
existing projects with improved packages based mainly oun fertilizer and
better water comtrol, which would raise recurrent cOsts, and extensification
chrough the comstruction of additional polders in rhe Niger-Bani basin.
Although the secoad approach inwvolves 3 somevhat iower degree of securicty,

fr is likely to be the most profitable given the availability of concessiomal
foreige aid for polder coastruction and the existence of additional iand that
zould be developed.

The principal cbjective cf rice pelicy in Sierra Leone, the other
country in cthis group which bhas a comparative advantage in rice production,
appears ro be increasing incomes and staple food supplies in its rural
#reas. In order to achieve this objective, the country is investing—using
capital supplied by foreigm aid domors—in several rice projects to introduce
and spread improved techuiques of production in both upland and swamp regioms.
Land development is subsidized for improved swamps, and modera inputs, such as
ferrilizer, seeds, and mechanical services, are also subsidized. In addition,
farmers receive significant protection from the world price of rice. 1f these
improved techniques are socially profitable, as they appear to be, they
can contribute ro efficient income growth. This income growth could involve

rice only indirecrly if pew rechnologies are substituted for their fraditional

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



without requiting 2 tradeoif with the growth and distvibution chjeactives.

It &3 cutrious rhat Sierra Lecone uses sirong iscentives o prowmote
expansicn of 2 commodity fa which the cousntry esjoys a comparative
advantage. The issue becowes especially ifmportant because the gevernment budget
has Sees constraioed historfcally and has been unable to provide all the
subs idisred inputs demanded. The explanation msvy be twofold. Since redistribution
of fnmcome is also an obiective that i{s stroangly held, trade protection and
subsidized production projects may serve as a means of traasferring income
to poorer regicns. For example, in two of the poorer reglons of the country,
the North Plains and the Bolilands, isproved rice prudusiisn techniques have
raised the nmet return per unit of labor iuput by three to five times that
earned in sradiciomal rice g:cdacti@n.z

Szcond, rige iz Sierra Leone may not be competizive with other crops
that c<ap be produced, even though it is competitive with imports of rice.
In thar evenr, the goveramunmr would have to adopr policies thar discriminate
in favor of rice iz order to expand domestic production. Ounly Improved, highly
.subsidiz-eé rice is comperirive in regicns thar produce three of the more
important cash crops—oil palm, coffee, and cacoa.29 Sierra Leone could
rherefore be undertaking rice proiects and policies rhat, while comperitive
internationally witch rice, are not the most efficient use of resocurces when
compared to other domestic production opportunities. Because export taxes
cn cil palsm, coffee, and cocca geserally depress domestic prices of these crops
while import restricrions raise the domestic price of rice, the existing gap in
private returns between traditicmal rice production and culrivation of export <rops

is smaller than would exist in che absence ¢f these trade policies.




countries which do nor have a comparative advantage in expoertiag rize

@r b oompeting ?ith isports in the urbam <ossumption Cealers. LE they
desite To promote iocal vice praodusciicen o veplate impovis in the ¢ities,
goversments io these counlries zust protect or subsidize producers, which
entails losses in naticnal income. Consequeatly, thelr Ireedom of polily

cholee i5 civousscribed because rthey facez difficulr cradentfs.

“
i

The.tws objectives of rice policy in the Ivory (oast arge Lo iscrease
incomes geseraliy and to enssre that the northern pact @f the country in
particular benefirs from this growth. Unfortunately, neither of these
goals has been furthered by recent pelicy. In 1ight of the unprofitablility
of rice producrion im Ivory Coast, amy policy o expand output is bound
to be costly. Recent Ivorian trade and price policy has resulted in
welfare leosses o cocswmers, governmen: subsidies ro producers, and a
decrease in GNP that has been estimated ar 2 billiom fraaecs CFA annually (8).

Mereover, distribution obiectives have not beea sufficiencly well
served by rice policies to offser these highly negative income effects.

Rice investment policies have, by designm, clearly favored che norch, which

is consistent with the objective of income redistribution. But the irrigated
cechniques in the north are less efficienmt than improved rainfed production

in the forest zome, because of the greater c¢ost of warer control in more arid
areas, and no improved techmique is as efficient as traditional production

in the norzhern savannah zoune. Therefore, imvestment subsidies have primarily
se~ved to offser higher costs rather thaz to redistribute income roward
corthern farmevs. Moreover, despitre high investiment subsidies, costly

rrade and ourput price policies have alsc been required %o make improved,




has gonme to farmers in the foresy cece where mosi rice Is grown. Heacs,
iveriaz rice policy does nol advance either the incéne genéraiied
or ihe regional redistributios obiectives effectively.

Excelient epporiunities o produce other crops efficientiy exacerbate
the probies of making rice pelicy effective. Greater social profitabilicy
4% other ctops, such as <offee, coces, cotten, copra, sad zalm preducts,
reuits io high opportumity costs for nmaticonal resoutces devoted to rice
praducticn. Moreover, strong inceatives ave necessary to briang forth
inmcressed rice production, aad iacentives of such size increase the magnitcude
2f uninvended trazsiers and the costs of administratioa. In the ivory Coast,
large budgetary deficits coupled with the wpwillingaess of consumers to
pay nigh prices for rice have thwarted the igplementation of governmeat
rice policies aimed 3t imcreasing the share of ourput from modern techaiques
ané at cransferring production resources aad income to the merth.

A movre effecrive rice policy for zhe Ivory Coast would invelve
reduction of prerection and eliminaticn of rhe milling subsidy paid ro
goverament mills ro support domestic producer prices. Beginmning in 1977,
the govermment kas folicwed this strategy. Meanwhile, the govermment can
continue the searvh Ffor a new techmology, probably based on divisible
lzbor-saving rechniques for rainfed rice productica, that can relax the most
immediate resource constraint of expeusive labor. Both income growth and
more equitable distribution of incomes, bewever, are better promoted by
oroducing other c¢rops that csn be grown efficiently, especiaily in the pcorer

acrsh. Beczuse rhe security of food supplies has historically been a relatively

ynimportant issue in the Ivory {east, there is little pressure to achieve

self-syufficiency in rice production a3t high cests for this purpose.



Literiz has objectives for rice policy similar o those of the Ivorxy

%
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gf-=3 primary eanphazis on income generaticon, a sacendary desire te have

e

he increases in income occur ia Tural aréas. and litele concern with food
security. Despite the place of vice as the principal staple food ia Liberia,
wntil very recently goverameat interveation has been limited to trade pelicy.
iovestment policies im rice have anly lately begun, 1o important subsidies
o6 inputs exist, and governmenl expenditures on rural infrastructure have
not been large. Trade policy has consisted of taxing rice imports to caklect
government revenue and to protect local production. Because Liberian rice
csannot be delivered efficiently toc Moorovia, which is the wmain marker for
vice imports, government efforts Lo imcrease rice output run counter e
the objective of generating iacome. Governmest soiicy does transfer
resources from urban consumers Lo rural producers, but only atr a significanc
1oss in mationmsl income. Furthermove, the limited volume of marketings
suggests that actual urban-rural income transfers are of a small magnirude.
This situation will oaly be rectified by cost-reducing improvements in
techniques of production and gistribution. Such improvements might
best be premoted by investment subsidies and research. As in the Ivory
Coast, maximization of yural incomes requires attention to other crops such
25 coffee and cocca, that utilize available resources more efficiently.
Evaluation of rice policy in Senmegal is more complicated. This
Sshelian country is mainly concerned with improving food security, although
the government alsc wants to change the regiomal distribucion of income

asd te increase national inmcome. Senegal does not have a comparative

advantage in rice generally, and the most secure rechniques are oftes




th

acrive of Increasing tational laceme i
thus cootravensd by policies that expand secure rice praduction. Morsgver,
the swidence is not coaviacing thal increased producticon of irrigated rice
will mecessarily reduce the leug~run instabilicy of fowd supplies untii
sumerous rechnical problems, such 2% masagement, saistenance, ang szalinity,
are resgived.

Because areas where rice is produced ceoincide with those designated
to besefit from iruroved iocome distribution, expaasion of rice production
by building irrigated pelders can be an effective peaas of achieving this
goal as well as of improvimg the security af local food supplies relative
ro cradizional productisn. But as in Ivery Ceast, Libervia, and Sierra Leone,
rice production pelicies do mot usually zaximize the income growth potential
2f these areas.

A second aspect of the foud security issue involves the willingness
o rely on impores to offser shortfalls im domestic production (213.
Food security must consider the reliability and Costs of improved productcion
relarive not only to traditional productien but also to the variabilicy of
orices and availabilities of rice on the world markec. Food security is
rhus not fully realized until demesric production is increased Lo a level
where imports are usuvally not necessary. This dynamic problem depends on the
variabiliry of domestic production, the variabilicy of world prices, and
che subsidies needed to sustain irrigared domestic producticn. Unfortunarely,
snelvtical rechniques to relate these tradeoffs within a framewors of
maximum ecopomic efficiency are not available. Some general remarks based
on the resulrs of this study are possible, however.

1f variability im c.i.f. prices is the concern of policy, the government

has three broad categories of policy response open ro irt. First, it can

subscticute other staples for rice during pericds of high rice prices.




Second, the government can establish a financial buffer fuad te cover the
expected chamge in c.i.E. prices. Qaly the differsnce hetween the actual
c.i.f. price and the expected long run Iverage c.i.£. price needs fo be
covered by this fund. Third, the geoverameat can subsidize irrigated
produciion. Subsidization is necessary becsusa. ot average, Lrrigated
techoiques ave socially unprofitable in delivering rice to Dakar, the
main ceater of impors substitution.

The soctial profirability results for Senegal indicate subsidies of
$73-265/mt are needed To support preduction given a long rum c.i.f. Dakar
srice of $258/wt. This level of subsidy thus amouats Lo an average percentage
subsidy of 28-106 percent of c.i.f. prices. If the government desires
protection against fluctuations io c.i.f. prices equal to 10Q percent
of rhe average price (the maximum nistorical variationm), a buffer fund is
clearly wmore efficiect thanm the subsidization of domestic production as
s means of providing food security because real rares of interest on government
loans to the Senegalese government are only 2.3 to 8 percent. Furthermore,
rhese caleculations assume that domestic production is 130 percent reliable
and that no substitution in consumptiga oOcCCurs. Only if the government
has strong inclinations that rice will be unavailable at any price ca .
che world market does the alteraative of domestic production appear economically
rational. In summary, given the high cost of rice productics imposed by
severe rescurce constraints in Senegal, & trade-off arises between losses of
jncome rhat must be irncurred fa order to obtain increages in food security
relarive ro traditional production and positive regional discributicnal

effects.



4 nusber of genersl observations emerge from these evaluatisns of
individual country policies. First, for countries with s comparative
advantage in vice, Mali and Sierra Lecne, rice policy can be used to
further all 9f their objectives simultanecusiy. Secoud, countries such
as the ivory Coast and Liberia, that desire to redistribute income to certain
rural areas but produce rice imefficieatiy 1If iz is used o veplace imports in
urban consumption centers, are likely to reach their obiectives more effectively
by focusing on move profitable crops. Fimally, ian Senegal, where improved
foed security is the primary cbjscoive, the effectiveness ~{ policy depends
ot the choice ameong alternative techniques and regions with different
costs and degrees of security. Expansion of rice production under existing
rechniques can only increase food security at a high cost in terms of foregone
national income and recurring subsidies and hence it is a less sesirable
policy than establishment of a buffer fund.

The pole of foreign aid doners is very important inm influencing the
costs of rice development thar are borne by West African governments.
Sometioes donors provide concessional assiscance to counrries that can
produce rice efficiently. Donors mighr also share a recipient country's
zoal of improving food securiry or aiding the wural poor and for this
reasen justify giving aid for a preoject thar cannot compete withour
nroceccion or subsidy. In the five countries discussed here, aid has been
a predominanmt force behind rice investment. Given hudgetary constrainrs, it
appears unlikely thar any of them would choose to make large iovestments in
rice projects in the abserce of foreign aid., If this observariocn holds true,
donors will continue o aelp shape rice policy in West Africa through their
roles as contributors te rice investment projeccs and as spokesmen for

various trade, price, and subsidy poelicies.



The results of the social profitability analysis confirm that scme
xinds of producticn techniquas can efficien:zly compete im all countries
with imported rice for comsumption on-farm or in markets in the producing
area. Transportation costs of lelivering rice imports te distant rural
aress provide natural protection to much local production. Accerdingly,
a poteatially fruitful approach for countries thatare Qnable to substitute
efficiently for imports in main urban comsumption centers and that desire
to incresse food security or to improve income distributics is to concentrate
on production which can be carried out efficiently fox local and regional
markets. Such projects would have to be carefully desigued, probably combining
fesrtures of hetter water security wirh relacively small scale and 2 modest
degree of capifal futemsity. In the lomger term, reductions in marketing
costs through ipprovemesnts in the transporialion system would reduce
horh the natural protection of rice produced by these projects and the

cost of delivering rice to main consumption ceniers.
WEST AFRICAN RICE IN AN INTERNATICHAL PERSPECTIVE

The Stanford project has focused primerily on the determinancs of supply
and demend within West Africa. But several countries cutside the region
have zn important influence on the economics of rige policy in West Africa.
Thailand, Burma, China, Pakistan, and the fnited States have been dominant
suppliers to WARDA nations. Tn addirion, the level and variability of
intornational rice prices, crucial ecomomic variables to 21l WARDA countries,
are determined primarily by aother counrries {(see Tables 14 and 15). Ten of
the 12 largest importers are Asian counrries as are 6 of the 10 largest

exporters. On the orher hand, the 12-country impert concentration ratic declined
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was due to increzsed Africas psriicipation, and in 1977 WARDA nations
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rice market. The paper ocutlizes

rhe ztructure and operaticn of the worid rice market and exasines the effective~

ness of the price mechanism for tice. In the iaternational markes the main

conflices ameng, domestic rice pollcies arve shifved. The price af rice
continuves to play a key role as an eguilibrating mechanism, but price movements
relate only 2o changes in demand and sup? v on the inrernational market.

Because of the srominence of gquarcirative controls 92 imports and exports

in most countries, movements in world prices do net result im correspending
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A maior portien of the paper is devored te an historiecal agalysis of
world rice prices, which are shown iz Figure 1. In spite of the small size

§13

of this market--only aboutr 9 millicen toms annually for rice compared with about

gy

70 millicn rems for whesr—-incernational rice prices ave well integrated
across time, space, and gualities. Given this synchronization, any
exrensively traded form of rice, such as Thal 5 percent brokens, is an
appropriate gquality on which to base Iuture pr ice proiecrions.

Twe domimant conclusions emerge from the analysis. First, there is litrle
prospect shead for eliminating var riagbilizy in rice prices on the interuational

3 k)

marker. Ten Asian countries plus zhe United States are likely to continue

o be the high-variasnce participants in rice zrade, However, only two
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the variation of trade par con is due primarily te the vagaries of

r
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weather or of govermment pelicy. These changes tead to cause, vather than
resulr from, movements io world prices.

Given the imporrauce of rice in their sconomies, west Asian countries
gtzhilize imternal availabilitv of rice within a narrow price band. Since
weather affects many of these countrties simuilitaneously, Asian importers
typically Jdemand meore rice inm the same vears that exporters have less 10
seli. Changes in policies, due to political disruptions snd the appaarancs

of short-run budgetary or Soreign exchange constraints, have also had some

immact on ianternational market availlabilities and demands.

*

WARDA marioms should thus pisz on some vear-to~year price variabiliey
in the feoreseeazble furure. On the cother hand, there is only a very small
oprobabilicy that the events of 1973-74 will reoccur in the 1980s.
icular, the linkage betweern the rice and wheat markers now seems much

sove secure, and new instirutionmal arvangements for wheat are likely to

went extreme price gyrations for either commodity.

g
"
(]

With respecr to price levels, Falcon and Monke jrovide 2 1990 price

farecast of $350 per metric zon for Thai 3 percent b*oxe"s {*.a b. Bangkos

1975 prices). ”H;s ilevel is mearly 20 percent hlg her than che real pr:ce

b

of $300 per toz that has prevailed (om aversge) over the yast 2% }ears,

but is similar ro thaz projected by the World Bamk. This nodest rise is



rige prices is expected o he linked closely te higher prices for all

grains and caused by growing populaticms. increasiang incomes, risiag

capacity, particularliy im Yorth America. while increases in demand
and margismal preduction costs will create upward pressure on world prices,
rhere are also factors that w11l rtend to mitigaze this increase. Much depends
on the resciution of political difficulties in a aumber of potential exporters
in Southeast Asia. The conduct of producer price policy will alse be

ritical in a ausber of major exporting and importing countries who
currentliy tan arwilecers relative to world price levels. Burma, Iadonesia,
Paikistan, and Thatland are perbaps the most prominent countries im this
category. VFimally, rechnological change presents sone major uncertainties.
while much of the Greea Revolution potential has been realized iz irrigated
areas, the development of new technci&gies, particularly for rainfed

aulrivation, could have an Important impact on levels of output and the

sssoaiztad coscs of expanded rice production.

SUMMARY AND CONCLUSICN

All WARDA member countries desive to achieve self-sufficiency in rice
production. The econowmic significance of increasing local production of rice
to substitute for rice imports cam be examined with reference to the national
objecrives of income gemeration, redistribution of income, and food security.

Netailed economic apalysis has been undertaken in five countries. Two,
Mali and Sierra Leone, have a comparative advantage in producing rice to
substitute for imports and, with some techniques, for export to neighboring

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



technigue for continued expaasicn of production and the selection af pelicles
that wiil provide necessary incentives to farmers as well as maximize the

r

contribution to other cbiectives.

In Mali, policy makers face a choice between intensificatiea of production,
based on the use of fertilizer, improved water coutrcl, and mechanical weeding
practices in existing projects, and extenmsification, principally by creating
more polders with contrelied flcoding in the Niger-Bani basin. A main
fearture of this choice is weighing the enhacced security of productien,
rising coests, and high recurrvent public 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 styonger comparative advantage.

1€ iz chooses to continve irs efforts ro accelerate rice production, the
government needs to select policies thar encourage farmers to undertake

mo -~ rice eculrcivation. In the face of more lucrative alrernatives elsevhere

o zhe economy, such policies require large transfers to producers. Fortunately

pe

h

or Sierrz Lecne, cthis result is consistent with its objective of improved
income distribution, although rice subsidies have a severe impact on a budget
thar is already tightly censtrained. Since food security is not a strongly
held objective, the choice between full znd less complete water contyel is
wholly an efficiency issue.

Ivory Coast, Liberia, sund Senegal are upable to produce rice efficiently
with exisricg techmigues for delivery to either export markets or main
domestic consumption centers. Some techniques of production in these

countries can compete with imports of rice im rural areas of production



substantial pertions of Iocal zize producticn camnot survive in the
absence of restrictive irade poiicy, =hich results in income losses
from the inefficient use of rescurces and in welfare losses Jrom the
higher price of zice.
Several factors might help to explain why the Ivoriam, Liberian, and
Senegalese governmeats desire to prowmole unprofitable wice production.
“he first is an imformation gap, a lack of understanding that rice does
sot have a cowparative advantage. This explanation 1s not particularly
convineing, given the existence of rice imports and the observable high costs
of zuch zice productica. It is true, however, that policy makers oftes base
deeisions on distorted private, rather tham social, prices.
i adcitional explanation is based oo goverumeatal expectations that
rice wiil become comperitive in the future because of dynamic learning
ffects that accompany intensification, risicg world prices for rige, or
worsening prospects for other domestic activities, usually exports,
that would cause the ccsté of local iand, laboer, or capital co decrease.
Sensitivity analvsis based on reasonable changes in chese parameeers does
not indicate that furure compeririveness is in sight for these councries.
One central issue for this group of governments, therefore, is to
examine the sources of their inefficiency in rice production and the likeiihood
that greater efficiency might be achieved im the foreseeable future.
Generally, advanced technigques have not improved productive
efficiency in these countries because they simply substitute nere expaasive
intermediate imputs for small reductioms in relatively expensive domestic
respurces. Either the technology does nor exist zhat can overcome axisting
constraints competitively or the choice of Cechnique in the past has been

inconsiszent with prevailing and expected facter prices.
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4 third pessible reasor why these coumtries are devoling scarce

regouries ig¢

rt

ice when they could gemeratsz move income in altermative

uses is rhat

-

&

he giieve expanded rice production coutributes teo other

t
hE+

chiectives. GCoveroments may aot be fully aware of the tradeoffs inherent

in making choices ameng pelicies o advance coufiicting

[

ahiectives.

The governzent of Semegal for example, can be viewed as holding food security
43 a primary obleqgzive. Lf greater security of food supplies can be
cbrained dy increasing rice producticon, despite Senegal's cowmparative
disadvantage in rice, the govermpent should weigh Its security aad income
chjectives and degide how much to forege of oune in ovder Lo enhance the
other. But it is quite possible that self-sufficiency in rice or food
may not be the most effective way to secure food supplies, which would mean
that Senegal’s rice policies have caused 3 loss in income with lirtle or no
offserrting gain in securicy.

The fvorian government has attempted to trensfer income to the northern
savannah ares by promoting rice preduction in that regiom. Even though
rhe northern zeone has benefired frum a lzrger share of heavily-subsidized
investments than the richer south, these investments must still be coupled with
crade protectiez and price subsidies o make the improved rice techniques attractive
ro farmers. Because rrade control and price subsidies apply to all domestic rice
sroduczion, the south has, on balance, benefited more than the nerth from rice policy
simply bacamse mest Ivorian rice is produced in the southern forest zone.
The key issue for the Ivery Coast is to review whether emphasis on rice is
desivable in wiew of more qufita%le alternatives gvailable in Ivorian

agriculture o achbieve the same cbjectives.
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The zoverament of Liberia has tried o increase incomes in Tural greas
Yy encouraging rice developmear. This geal, which does not have a particular
regional focus, might be met better, witch a gain instead of & reduction im
potential national income, if the government promoted expansion of agricultural
commadities, such as coffee and cocoa, which cam be grown gfficieatly.

The szudy has several implications for WARDA's goal of reaching regional
seif-sufficiency of rice im West Africa. First, most rice produced with
existing techniques is socially profitable if the output substitutes for

imscrts on-fars or in markets near the site of production. It is thus

[4%

tesirable to expand production for many regional markets with current and
improved techniques. The replacemenr of traditicmal methods with zore
efficient improved rechaiques can also release domestlc resouries £5r use in
other productive activities, includiag cash cropping in many areas.

Second, outside of Mall and Sierra Leone, rice production te replace imports
in urban comsumption centers is socially unprofitable wich existing techniques.
Furzhermore, che advanced techniques, especially cthese using full water control,
are usuyally less efficient than traditionmal réinfed producticn. Hence,

research into and development of more appropriare techoologies 1s required

[+

efore future rice production will become socially profitable. Critical areas

for research include development of chemical and mechanical techniques ta
substirute for labor, more efficient use of irrigation water, additional investment
in infrastructure, aad cost-reducing changes in processing amnd distriburion.

This techmical research should be complemented by contimuocusly updated analysis

of policy changes needed to accompany the iatroduction of new techniques

and of the effecriveness of policies in furthering objectives as constraincs

gradually change.




The developrent and dissemination of new techaclegies is ne smail
srder. But if the historical experience of Asian vice policy is any guide,

the agenda cuiliined above is of critical impertance. In most Asian
countries, both price policy and research were c¢ritical preconditions

for the success of production pregrams. Malaysia, the Philippines, Taiwan,
and Indonesia, for example, ackieved rapid production gains as a result

of the dissemination of seed-fertilizer packages, onace appropriate price
incentives were established (£, 3}.

Yet to note that prices matter overlooks some fundamental differences
herween the economic anvironments of West Africa and Asia. The Green Revslution
that took place in Asia during the 1960s repreceated a technological package
very well suited to Asian factor endowments aad institutional settings. Labor
was relarively low ©ost or seasomally uaempleved, thus allowing profiisblie
increases in double croppimg and land-use intemsity. Irrigation infrascructure
had beer in place for decades, if net centuries, reflecting substantial farper
experience with water control. As this study has showm, these conditions
differ greatly from those in contemporary West aAfrica.

Nor do such revolutioas occur eovernight. The experiences of Taiwan
and Malavsia, where 20 zc 30 years were required for the development of
effecrive varieties and irrigatiom facilities, are relevant %o the current
West Africaa situation {2). Crestion of tha Internatiomal Rige Research
Insritute and orher research insziturtions has reduced but not eliminated
this rime lag. Finally, the results of this study indicate that most
asian technolegies are nor transferable without substantial sacrifices
in economic efficiency, and hencs rhe successiul development of rice production

in Wese Africa will likelw prove o be g highly indigesous process.



FOOTHOIES

k”aﬁﬁﬁ is an iatergovernmental crgapirarion of which all 13 countries

in the West African region sre wemberz. Whas WARDA was established io
1971, a primary goal of the new organiration was to provide rice reseaxch
and development services to member counrries and thereby to assist the

region in achieving self-sufficiency In rice.
-~

2

“WARDA is carzyiog out similar studies for Benin, Ghapa, Guiuea,
Guinea~Bissau, Nigeria, and Tege. Results of these studies were net
available for inclusion in this paper.

315 the shsence of datatled informmarion on which to make supply

projections for Ghana and Nigeria, it was assumed that zupplizs of rice

Ll

in these two countries would match domestic cousumpticn and that imports
would therefcore be zers. These assumptions ware subsequently lovalidated
in 1977 by the returc of Ghana to 2 substanrial deficit coudition and the

emergence of ¥igeria as a3 major imporver in the region {Tadle 1}.

ASee Styvker, Psge. aad Humphreys {233 for a discussion of the West

African lghor pavket.

S?he problems agsociared with making compariscns of this type at

officlal exchange rstes heve been discussed elsewhere (6 ).

6It also appears that different methods used for estimatiog labor times
have produced results which are ot entirely comparable. Labor imputs in

ehe Ivory Coest, Malil, sod Sepegal, for example, have pees calenzlated from a



sumber of sources, including infermation proviced by farmers and extension
workers, which: suggest how much time should be required for each agricultural
task. Estimares for Liberia and Sjerra Leone, on the other band. are based
primarily on sultiple—interview surveys of farmers, which indicate the
aumber of days actually devoted to each task but have relatively little

to say shout the zmount of effcwt expended in performing that task ok a
piven day. It Is iikely that the forger approach tends to underestimate

and the laxter to overestimate astual lsbor inputs.

?ﬁnqzhwr source of waciation in labor times is the treatment of family
1abor used far land developmest. If land which is cleared is cuitfvated .
for smveral comsecutive years, fur example, the tiae lavolved im clearing
she land is treates as a capival cost. In zeveral instaoces, however, time
spent developing the land is included with other labor imputs as a current
cperating cost either becsuse the land is osnly Earmed for ome yesar oOF
because, as for Sierra lLeome, the data do not alleow a Jdistinetion s be mads
hetween these two tvpes of labor input. Whether land development cosis are
creared 2s a capizal or current Inpur probably does not affecy wery
much che overall calewlation of private and social profivabiliry, though

iz doas infiuence the estimates given in Table 4.

g?he simnle correlation coeificient between nirrogen fertilizer and
iznd develepment cost is .32; that besutween ferrilizer and yvields is .78,
One imstance in which land development has nolt led ro relatively high
vares of fervilizer use ir the Office du Niger (Tanimal traction irrigated
singie crep" in Table &4}, which, with irs capiral costs airveady supk, is able
rg gperare using 8 very land-extenaive technigue resulting in yields of only

2250 kg of paddy per heclare.
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and poumdisg in the Ivery least ie alsc relatively expausive decause

2]
A

£° the high wage rates prevailing in that Ccouniry

pLo; . . . - - .
The sole exception is the Ivory Coast, for which PP and NSP alse

differ becanse of relazively small differences beltween private and secial
prices of primary factor inputs. Other possible reasoms for private
profitability varying from social profitability, such as tha existence of

exrernalities or monopoly power, could nolt be neasured for any of the

countries.

12&33&5 of wnskilled labor in Sierra Leome inm 1975-76 were estimated
to be the equivalent of about 130-2G7 ~FA francs per day, compaced with
a rauge of 200-450 CFA francs in the srher counlties.

s
1‘€his may be because wages are low, inducing the use of labor relativ

to that of other imputs. It may also be due, as Speucer (18) cbserves,
ro “the fact that cultivation in heavy rain forest areas is more labor
demanding than in =more Opexn savannah regions and thimner rain forests

such as in the Ivory Coast.”

13Wages of unskilled labor in Mali varied from 200 to 350 CFA francs

in 1975-76.

1£In Sierra Lecme, the profitability of improved cultivation in the
north is also decreased because of relatively high wages in the vicinicy

of Makeni, where this techoique is beini introduced.

15Althaugh inrensification of cultivation increases profitability in the
conctrolled flooding perimerers of Mali, it does not do so in the fully
controlied irrigatin system of the Office du Niger. This is primarily

hecause all investment costs are conside-ed to be sunk for the curreat
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current Level of sboul 1. ri%z to close to 4.2 LénaE.

Local producticn for os~iarz comsumptien might be socially profitable,

byt cazicularions empioryiog this alvernative assuspticon have ot been made.

17
"a detailed discussisn of 152 ACR methodelogy is coutained in 14).

-

2¥erig framewerk was imtroduced iz (I3 asd is susmarized in (16).

1

vagress toward seif-sufficiency is readily measured by observing

sncrezses or decreases i import shares of total rice consumptios.
23 .
Substizution in consumption betuwzen rice and various other foodstuffs

™

can Be an imporzant issue of food pelicy. However, rhe focus of chig sredy

s on expsnding production of wice hacauge west african governments (with the

ET

(28]

ossible exceptien of Semegaly desire to substizute for rice imports Ly

"

imcreasing outpus, not bY¥ redpcing consumpiion.

furyre constraints usually requires long

(%3

The relaxatiom of expecte
jesdrimes, often as much as 20 o 30 vears. Irrigation investment is an
inherently lopg-term PrOCess, iz rerms both of comstructing the infrastructure

ror resources. These long-term effects

th
kN
15}

and of farmers’ lesrning 10 T808ge

ould make rice production that Is uncompesitive today much more efficient

]

rhe furure. Corcen (1), ameng orhers, has argued, bowever, rhar futwrr

E;r

gains from learning seldom vepay current losses from rhe inefficiencies
caused by prozestion aud sunsidy policies. Wwhether future gains from improving
managemesnt in irrigation projeets will be sufficieny to sfifser short-ternm

coses iz an fmportant empirical guestion.



Partial waitel Tull wakel
contral coqteol
Anmual capital and mainlenamlcs 123 350
costs [USE hal
L3arid
Yield {mt paddv/hal 3.0 1.5
i
¥illiong SUIIUIG igercent} 63 63
Cost per mr milled Tide 8% 150

Thare is ne clear trend io the future divection I irpigation cesls. Upward

cast pressure will Tesuil from using up the be

g

s locations for irzigation projects.
Sur cost reductions <an he expected a5 constructiion activit, expands. In addicion,
imereased Tegulation ¢ wWalel flow im the majer vivers will tikely Lowar COSLS,

€.8.. due o the reduyped size

[¥]
e
R+

erimezer dikes regquired following betser flocd

Tw rhe Ivory Coast, 3 packege of imputs is provided through a fixed contract,
she total vslue of which 13 subsidized. Hence, allocation of subsidies 1o speciflc
imputs is ar2iLrayy. The method used in This szudy is to prorate the toral

subsidy ro the 2ifferent iaputs which make up the package according to thelr
respective shares ia the roral value of the contyack.

T mperfections im fgerear or produch markers, caused by segmentation af
markers, externmalizies, ané natural monopolies, amonyg ochers, create divergances

nerween private and sccial evaluations of resources and products (1. Governnent

inzervention £8n generale addirional income efficiently by offsetting these




o

ot smecurity objectives 2t for nome=conomii TE3SORS. But uwnless sigoiffcant
sarset imseriectiens are siv taneously oifset, the poiicy wiik eagender COSLs

because of productive ineffiicieney ovr fomsomer losses. This is the nature of

ry = - 5 w B £ T § : HE T 3 ]
the prade~cifs ameng zuitiple ohjactives, Cisdussed eailiel.
D
-

Specific incentives Thus require That segmented facier mackets exist,
which gpovernoent policies can expleoit o achleve shirectives effectiveir. In

less deveioped countries, such segmestation is comnoa and arises from diverse

[ =3

causes. These causes iznclude zhe lumebilizy of awdets and productive resOoUICuEs,
the tine requiTed to learn shboul sew raochniques, and the large scale of many
investments in land developmest. Segmentation permits zhe govermment %o ration
ieg Sncenrtives among selecied groups, with =inimal leakage to other groups.

¥alian price policy, which xeeps rerail prices below c.i.f. import nrices,

w3 the effect of transfering income Iros sroducers o comsuyzers, Ttheredy

L

rediscribuzing ingome largely Irom mural ro urban residencs. Tals policy option

srotect local production wizh nigher consemer prices or o provide govermoent

subsidies.
b g
=)

4 study of Sierra Leome farm sysiems reporis che fpllowing private refurns

post

$T4=75, in Le per mashour, ner of capiral charges
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£33

and operating expenses (19,
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Hesien Tradizicnal Tice Izmzroved rice
Northern Piains G.dd% 3.25
Boiiliands 3.253 .28
Riverain Grassliands 2. L0 317

# the Rivarain grassigads, whick iz g Telalively rish area, the increase

in income vesulting frem izproved Tice production is less thasm in the Lo
ather, POUIET areas.

I% ... ;s . " g . .
crivate returns (it le per howr 0T 1974=T5) net of capilal charges
and opuraling expenses wetre £1%, 2. &0

Narthern Plaies G.a8 .25

epied Tradivional lzoroved gili Coffee
rice rig

Palx and cocoa
85,17 v
.36 .-

- Q.14
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