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Private and Social Profitability in Rice Production
 

and Marketing in Sierra Leone
 

Dunstan S.C. Spencer
 

I. INTRODUCTION
 

Si-erra Leone is the leading rice producing and constu!in: 

country in 7.o7t Africa and the third most important in Africa "after
 

Egypt and tho ..alagasy Republic). Rice is the staple food and nost
 

important crop growm in Sierra Leone. Per capita consumption is
 

over 120 >-js and about 645,000 hectares of rice are cultivated each
 

year by 35 ?ercnt of Sierra Leone farmers. Rice produc",T.tn
 

3enerates about 15 percent of Gross National Product, zlthcu.
 

domestic rice output has doubled during the past tVo dccadez,
 

imports zf rice have continued (17). The government o? -le-rra 

Leone believes that rice importation unneoessasily uses scal'au 

lorein ae:change and, like all other West African governments, 

has adopted a goal of self-sufficiency in rice. 

* 	 Senior *concmist, West Africa Rice Development Association, 
Mcnrovia, Liberia. 
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CXr.ecnt4-, rice has occupied 
a central place in govcrn.nm-n
 

policy du*':-"n3 t~hc last forty years.
 

Th.re 
are many rice production and post-produc-izn s:,es
 

in Sierra Lcone. 
 Government policy has had a differential iu:)act
 

on thesa various systems. The major objectivL of this analysis is to
 

examine the structure of costs and benefits in the major ty.0es 
cf rice 

production and post-production systems in order to estimate c.:'ative 

advantage in domestic rice production und to determine the effects of
 

government policy. 

The paper is divided into nine sections. Section 2 dezc:'ibes
 

the difforont rice production techniques in Sierra Leoni. 
 2echniques
 

are classif.ied using the West Africa Rice Develo!xient Asscciatijn
 

(W-TARDA) 
slieme based on soil and water regimes as well as on the basis
 

of technology. Section 3 analyzs 
private costs and returns in each of
 

the production systems. 
 Section 4 provides a descripticn of the :post­

production oystems which is followed by an analysis of their ?rivate
 

costs in "ection 5. in the 
rest of the paper the analysic concentrates
 

on social c.sta and returns. Derivation of shadow prices and eCtimation
 

of net input cubsides are discussed in Section 6. 
 Section 7 coi.L:jares
 

•rivate and 3ocial profitability for each pro.luctio,'nmarketin, channel.
 

Sensitivity analyses to determi.ne the effect of changes in input and
 

output values on the results are discussed in Secticn C. The final
 

section c'ntains 
a summary and conclusion.
 

http:determi.ne
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2. RICE PRODUCTIC; SYST. 

ii rcw:n in the uplands and li.2.ands of ?ier .' !, ro. 

Using '".sA.'z classification system (16), cne can der..a:'cat2 -': 

basic ty.s of rice cultivation - strictly upland (hill rice and 

flatland rico.), mangrove 
without tidal control, freshuater without
 

water control, and freshwazer with partial water control. nn tho
 

basis of locwti:n, nlanting, weeding and harvestine 

practicus, source of power, use of fertilizer and improved cee.-c etc., 

these four baoic types can be further subdivided to giv3 the thirteen 

systems of rice cultivation described and analyzed in this -


The key ch.racteristics of these systems are shown in Table.I.
 

StrictlyLp.L.nd Rice Cultivation 

Strictly upland rice cultivation is practiced on troll drained 

land not subject to flooding, where rain is the only sovurce of vater 

The crop dcjs not draw water from a high ground water table. This 

type of'rico cultivation occurs on hill sids (hill rice) and fa-'.iy
 

flat areas (flatland rice) in Sierra Leone, but in this paper nc
 

distinctitin is made between the two,
 

Upiland rice culture is tbh major system of rice przCuction
 

in Sierra Leone. As shown in Table 1, it occupies about 75 perc-nt of
 

the area under rice and accounts for about 55 percent of domestic
 

rice producticn. It is a traditional method of rice cultivat 
,n in
 

which s il fertility is maintained by the bush fallow method.
 

Generally, the land is brushed, i.e., the forest -vegetationis cut,
 

allowed to dr-, burnt, and the land cleared between January and April.
 

Besi Available Docunament
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Table I 

Key claracteristics of :!co P!oduction Techrniques in Sierra Leone. 

1975 Paddy I 7 Te owerProduction Techniques Area Yield V . Land Har- Fr-	 d-Yi ldd 0 andar- Imp- Per- Plan-ltod ­
(OOOhE) (mt/ha) Vrcduc- T',te Pre- vest roved tili-I tngIt ... Orn- para-! a) 1Seeds zer 	 inIMethod IPractic_, 

trol tion b) c)1I 
1. 	 Traditional Upland-South 1.30 -;." ~i e UBlMan- MnNoeNonL t
 

Sual ual
 
152.8 1.30 _ 	

n Ua__ 	 "Man-

2. Traditional Upland-North 179.2 0.81 115." None " " None None B M 
3. Iipcovcd Upland-South - - - Yone " " Yes Yes B 

4. Improved Upland-North - - - Pone 	 B 
5. Mt.ngr 7-e Swamp-South 	 3.1 1.74 5•. , 	 " None None T 
6. i4angrove Swamp-North 	 24.3 3.15 76.5 " " Yes None T ; 

7.. bbliland (Manuea)-North 12.3 .96 11. " " " Yes Yes 1T L 
8. Boliland (Tractor Plow)-North 5.9 1.13 6.7 Trac- Yes Yes B L
 

10.1 "- to.8" one one B L 
9. Riverain (TractorPlowo-South 5.5 


10' Traditional Inlald-South 20.9 2.65 5 " Man- , None -None BT LI ual, ' 
11. Traditional Inland-North 36.0 2.20 Yes ;Yes T I,
12, Improved Inland-South 	 3.5 
 98 1 . Par-	 Yes Yes T L 

13.8~tial 	 IYs Ys
 
13. Improved Inland-North 	 2.0 13.30 6 . " " Yes es T L 

a) Pannicle harv6sting
 
b) B= Broadcast; T= Ttansplant; BT Combined broadcast and transplant.

:c) H= Heavy, M= Meduim L- Light, N= Ncne
 

l Document
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With .th-3 "znsct :f the rains the land is slightly plowed, seedti *:y
 

broadcasbin&,,and harrowed with a short handled hoe. 
Traditional
 

varieties arc 1crrm.ally planted, and inter-crpping is cormmon, 

usually ..
:itli cassava, maize, benniseed or broad beans. 
 Fand weed..ng
 

is necessary, time consuming and has a great effect on yields. 
Zand
 

harvesting with a small knife usually takes place between August and
 

October. Zecauae of better soil and rainfall, yields are sliltly
 

higher in the center, east and south of Sierra Leone than in th±" .rth. 

Consequently, upland rice cultivation in the north is differentiated
 
I
 

from thiat in t!,- south.
 

ltat..n,, in t)'.d i976/77 crop season an improved upland rtcz
 

cultivation system wTas introduced into 
Sierra Leone by the liategrated 

Agricultural Development Projects (I.A.D.V.) in the north r..nd soutl­

of the country. In this system cultural practices are the same as in 

the traditicnal upland rice system except that improved seeds ard
 

fertilizer are used. 
Less than 1000 hectares were under this svtocv-:
 

of eultivati-n by the end of 1978. Therefore the strictly u-)la.nd "ic 

cultivation system is subdivided into four systems 
 in this p.por-

Traditional Upland-South (system'i4)qraditional Upland-North (systo:n 2), 

Improved Upland-Scuth (system 3), and Improved Upland-North (systeni 4). 

Mangrove Ric Cultivation Without Tidal Control
 

14angr.ve swamps are located along the coast where tidal action
 

causes inundatiun at high tides and drainage at low tides (Finir-, 1).
 

The mangrove si.ls are acid sulphate or cat clays. 

~0 r
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Cutvt " Q'amp rice Sierraf E. in Laoonc probably start,;C. 

abou, 1800 in the -.anLcrove swamp areas around the Croat rnd T,itt13 

- '-Scarciics-1i rn-nc nrt11ftrn--Sierra -Leone. .2-s w:aazrve 


such good .z;,ults that by 1900 practically all the bettar cw.-r:.-z in
 

the Soarcies were under cultivation following clearinZ 1:f tha
 

native mangrove forests, a very difficult and expensive task.
 

Clearing and cultivation of mangrove swamps in the southern
 

coastal belt, especially along the banks of the Ribbi River, deval: sod
 

later and more slowly, Most of the currently unutilized mnrn.ovo
 

swamps (50,000 hectares) are in this southern ooastal belt. Ti;ai
 

mangrove s:.-s are continuously cultivated from year to year.
 

Transplantin tcacos place in July and August after the rains have
 

pushed the calt tongue out to sea and leached the salt from the soil.
 

Empoldorin, to Protect crop land from the intrusion of saline water
 

is not .Practicedin Sierra Leone. eedint
.. is uncommon, and hand
 

harvesting ta1zes place in December and January. 
Because of differonces 

in land preparation and transplanting practices, yields are different in the 

Northern and Jouthern mangrove swamps. Consequently, two system.s Qf 

manjrove suamrp cultivation without tidal control - Mangrove Swcx.v - cuth 

(System 5), and !Cngrove Swamp-orth (system 6), are distin,ui.s'ad in
 

thie paper.
 



Fresb Water C:0.!t-.-:-.n Vithcut Water Controi 

There nco t:"oe tyPes of fessh water rice cultivatizn syst.. 

without water cnti'o_ in Sierra Leone - bolilands, riverain rasslands,
 

and inland val!ec sviamps. 

(a) Boliland3
 

Bolilands are low, saucer-shaped swamp grasslands associa-1d iith 

the Rckel River and its tributaries in oentral and northern Sierra Lo :no 

(Figure 1). It is estimated that 30,000 hectares of bolilands ar­

suitable for rice cultivation, 
As shown in Table 1, about 60 percci.t .f
 

this area is -oresently cultivated. Boliland swamps (bolis) are dry
 

throughout the drj Lcmesns, but are flooded up to 1.5 meters '-d. .orlods 

varying fro 
 threa to six months as .a r-uilt c f rain water ac-m.w.-t1,n 

and river flooding. The soils are acidic and very low in phosphorus.
 

Without the use cf phosphatic fertilizers, yields are very lcw.
 

Consequently, oven under semi--traditional conditions (system 7)
 

super-phosphate *.s used in this area. 
 In fact, almost all of the 

fertilizer consumed in Sierra Leone 'was used in the bolis until
 

recently.
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Because Of the flat topograpbh, partial mechaniZation (,-!:,-ing)
 

using a 	Gove-ment provided and heavily subsidized tractcr hir'- scheize
 

has been intr-duced into the area (system 8). In 1975/76 about 6,900
 

hectares in the bolis were mechanically plowed. When -echanica.. zing
 

i3 utilized, seed is broadoast. Under hand cultivation, broadcasting
 

takes place in !!ay or transplanting in June and July. Yields aro higher
 

with transp-anting. eeds are a problem in the bolis and han-ee"ng 

is necessary. -iand harvesting takes plaae in December and Januai'. 

(b) 	 Riverain Grassland 

SMall patches of riverain grasslands are scattered tirouc;hout the
 

country. '.tensive areas are only located in the south where tuu 
rivers, 

the WaanJe and the Sewa, are prevented from flowing directly into thc 

sea by a raised sand bar (Figure 1) . The silt deposited by the ivers 

has formed extensive grassy plains which flood up to four meters in the 

rainy season, necessitating the use of floating rice varieties.
 

Hand cultivation of these areas is extremely labor intensive because
 

of the heavy infestation of weeds. Because of very low Donulaticn
 

density 	in the area, there has been little hand cultivation cf these soils.
 

1-eehanical cultivation under a government scheme started in 

1949 and has boon quite popular (system 9). A substantial number z.
 

the users are absentee farmers. 
Area cultivated fluctuates with the
 

size of the government tractor fleet, declining to virtually zero in
 

some years (fcr example, 1978) and rising up to 6,000 hectares in others
 

(for exa.apzle, 1974).
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it is e ti~ated that over 50,000 hectares are suitrble fr ric3
 

cultivation in the riverain grasslands. A3 shx-ni in Table 1, .nly about 

10 percont cf this area is presently cultivated. See' ±s usu.1ly
 

broadcast in April and May so that initial growth has start2d before 

deep flcocd4ng takes place. Weeding is essential if the cro, is not to
 

be choked by weeds. Hand harvesting among the tangled mat af lodged straw 

takes )lace in December and January after the floods have reccedea.
 

Production in the riverain grasslands is unpredictable because of the
 

uncontrolled nature of flooding, the weed problem, and labor shortage in
 

tho area. 

(c) Inland 1ralley Swamp 

Inland valley swamps are found throughout the country iherever
 

depressions occur in 4,he rolling upland. 
It is estimated that there are
 

about 300,000 hectares of inland swamps in Sierra Leone of wh±ch only 

about 65,000 hectares are currently being cultivated. Under traditional 

culture, inland swamps are cultivated for a number of"years bIforc being 

fallowed. The swamps are nut completely stumped and there is n6 water
 

control. Transplanting is usual, but broadcasting is not uncoznon.
 

Only one crop is planted a year in pure stands. 
As shoi-m in Table 1,
 

yieldz are nearly double those on urlands and yields in the South are
 

higher than in the North, the result again of better soil conditicns.
 

Consequently, two types Df inland swamps without water control - -


Traditional Inland-South (system 10), 
and Traditional Inland-'orth, 

(syste:n 11) -- are distinquished for purpcses of analysis hare. 
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Fr.,-.3 '. "i Cultivatior Uith Partial .ater CnItrol 

? i'.T-ee rice cultivation with jartial watei i.iUtr°Al as -7rncticed 

in 3i.arra :,eP'ne inavolves stunping, partial land .:v,'_llin', an2. the 

coistruction of dikes and contour bunds in inland valley :'zL.s The dikes 

and bundo allcu some control over the submersion and dra-'nae .:f .-lots. 

This system ;as introduced on a pilot basis in 1966/67. ?resently it 

is being pror.oted by the various development projects in.a L*-.ne. 

These projects encourage farmers not only to adopt the water control
 

system but also to use improved seeds and fertilizers. in 975/17 about
 

8,500 hoctare! wore under these improved inland sw.Lp systeni in
 

Sierra Leone comprising Improved Inland-South (system 12) and
 

Improved Inland-North (system 13). Yields are generally 30 to 50 percent
 

above th.. se in the traditional systems.
 

3. PRIVATE COST OF RICE PRODUCTITii 

Table 2 shows the private cost per hectare if the 1, rice 

production systems. Physical input-output data were collectad in a 

detailed farm management survey conducted in 1974/75 (11). Prices have 

been adjusted to 1976 prices. Land development (or investment) costs apply 

only to inland swamp rice systems kyhere land is cultivated for a number 

of years after forest vegetation has been cleared. In the traditional 

system tree sutumps are not completely removed. Hence, costs are lc ;er 

than in the improved systems there stumping is more comp.,)lete, and bunds 

and water canals are constructed. Land development costs are mainly
 

.abor costsp sluice gates being made out of palm logs.
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LO.b: in.its p hae:tare i. inland swamp land development are about 

47 and 6O :.,alL days, -,.3 .c-:6vely, for traditional swanps in the 

South aind North, the c..... rcnce being due to better stumping in the :'orth. 

For improved systeriis land 'evolopment takes about 1S5 man (lays per 

3
hectare. Costs are n'iratod over 10 years. For traditional systems
 

4 
an estimated real rai01ot rate of interest of 40 percent is used. 

Farmers azdo ti:: tl-e im:roved system receive a five year loan of 

Le 172.90 per hectaro at eight percent. This loan oovers the land
 

development co9ts (135 mandays at Le 0.73 in the South and Le 0.65 in th 

North) and costs of farm tools. To calculate the private cost c' thie lar.C. 

development, tie arnuity on the five year loan is discounted at the mar.:et 

rate of interest (40:.) to Zot tha discounted present value of the loan. 

This is then prorated c"ver t%:.actual estimated life of the investiment
 

(10 years), using the market interest rate, to give the annual farmer
 

cost of land development.
 

Annual fees for land use are paid bj acme farmers in Sierra Leone 

to persons who control use cf the land.5 Such fees are paid by less than
 

a quarter of all fa:.ncrs (11). They are used in Table 2 to reflect the
 

rental value of land :nii calculating ;-:ivate cost. Fees paid are higher
 

for the more product_ vD siac. j lands. 
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Table 2 
Quantities and Private 2osts of lajor Inputs into Rice Production 
Systems in Sierra Leone, 117 -. (leones a) per hectare unless 

othen..,ise indicated).
 

Pand Cost Far:, Labor Fertilizer Seeds 
 1 ree -r 


Ann en-. Tctal kg- __ V____-_____

Deve- Ann- en- 3ai--" Tctal kgs Cost gs "ost Ann- Inte- Ller 
Production Techniques lop- ual da:,3 - Cost N-P-K ual r3st .i r ''on 

ment Fee . ag. Tool on ie_ a Paddy 
-a e Cost ':or'-, 

.ng 
Capi)2­

tal
 
1. Traditional Upland-South - 3.51 205 142.89 - - 54 10.53 2.23 4.62 - 1c77 140.0 

2. Traditional Upland-North - 3.51 25. 0.52 123.76 - - 52 10.71 1.76 -0 9.16177.6 

3. Inprovnd Upland-South - 3.51 225 .7C 157.50 50-50-0 21.34 56 16.40 2.23 6. - 07,61 110.9 

4. Improved Upland-North - 3.51 252 9.75 167.70 50-50-0 21.34 56 16.4o 1.73 6.03%3 17.59 149.2
 
5. I,ngrove Swamp-South - 6.84 220 0.75 165.00 - - 92 17.94 3.11 5. 1 - 1. .80 114.5 

6. Mangrove Swamp-North - 20.40 41.5 0.CC 1356.00J - 1 2 5.8641 151.0 

5' .0 67.20 9-9-0 1.98 7014.42.7.07, 3.51 - .. 91 9 c.67. Boliland (Manual) - North - 1.73 112 : .o:4.013-13-0o ,601.621053K 
8. BoJiland (Tractor Plow)-North - 5.19: 6-
 %60 40.80 20!12.36 2.10 5.30' - .5 
9. Riverain (Tractor Plow)-South - 4.20; 91 0.3 72.80 - - 48 9.3613.67 5.23 7C 11.76 65.9 
3. Traditional Inland-South 14.21 12.961 274 I0.73 200.02 - - 56 10.92 7.131 6.09 - 25133 107.7 
*1. -e.ditLonal Inland-North 16.15 14.72 356 0.55 231.40 8-8-0 1.90 105 21.63 7.211 8.1- - Qi.14 140.6 

2. Improved Inland-South 28.52 12.96 336 0.73 245.28 53-53-0 22.70 67 19.63 9.61J 9.15 -7.66 14.6 
3. Improved InOand-Nrth 25.4o 14.72 390 o.61 253.50 5.7 67119.63 91_9.36 - 5!.93 127.4 

)
 
I.e 1.00 = 41.00
 

u2.-,- .
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u-: in Sierra Leone rice prctic±n syste-a . :'.: 

68 t,-.4. ":er hectare. Low labor use :iijures are - n 

syjtems in :", soed is broadcast on grasaslt.ad farms, os.'uc.a!! 

where tri ,_., takes place. High labor utllization occu's ..n 

manuaiy. cult;'.tUed swampland farms where there is transl;~nttU ,. 

Improved systems of product.Lon use more labor for har'vestin3 t*': 

increased yiceld as well as 
for changes in cultural practices .±nclu'ina 

shifts frcin br-adcasting to transplanting, better weedina, and 

application of fertilizers and chemicals. 

I:ural ":age rates in Sierra Leone vary by region, se, n:ason, and
 

task reflcctinz the active nature of th, 
rural labor miar:et (ii, 1).
 

The daily uiar;c rates shown in Table 2 are %.:eihted,-.a.,, anrun! i:ares pex
 

man day. 
 They are based on data collected in a detailed farm uianagement 

survey in *.97!/75, adjusted upward in proportion to increases in the 

cfficial -in-:ur.', rac rate since 1975. 
6 

T-e v:p es include can. -.. ym nts 

a7swell as the value of payments in kind. Generally,agricultural *.ages 

are highe in the South where there are alternative aDplcy5ent 

c Dpertunities in core profitable trre crop production (c-ffoo, c'c.a, 

ana oil ;-al:). _hcy are also higher in swamp than in u-;1and rice 

farming systo-.o ecnuse of the arduous nature of work in s :r.:;s. The 

quantities labor used in Sierra Leone rice production systes are 

similar t th, o used in neighbourine Liberia (7) bui ara hiCher than 

those usea in the ivory Coast (3) and some Sahelian states (6, 15). 

Best Availa]le Docuimenf
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-9 "u tcr the fact tlm cutivati,n in hciia.vy rain . s:r 


3 :i'o 1:>.r dcmand±ai than in opon savanna,
ra re-i:ns and thinner 

rain sch asin the Ivory-Coast '-n th hn -rr- --. 

wavo rates are lower in Sierra Leone than in neirhbourin,- ieria 

reflecoine the relative lack of alternative rural emnloyment :.;!rtunities*
 
such as in the timber and mining concessions ,that e::ist in i'Oiria.
 

This lover iree rate is also reflected in the lower per ca :ta cir 

in 3icrra Lo.ne compared to Liberia. 
Labor is the sinsle m'.*t im'x rtant
 

cost item, accounting for 44-61 percent of total privato cost in
 

partially mechanized systems and for over 70 percent in manua' systems.
 

"ertilizer is used by farmers in improved systems ai inland
 
swamp and upjland rice cultivation and in partially mechanizad bt.lila;:s,
 

It is also used by otherwise traditional farmers 
manually cultivating
 

bolilands and inland swamps in the Northern Province, 
Theso farmers
 

have a-ciarently learnt about fertilizers from .noi-hbours "..-irticipating
 

in tho Lovernment tractor hire scheme in the bolilands. 
As uhim in
 

Table 2 a'vera :e fertilization levels are quite low on sutcl Larns,
 

Seec
 

Parners provide their own seed in all systems except in the
~/ 
imprivod upland and inland suamp where they a.-e 
supliad with i,roved 

seed from oeed multiplication farms run by the devolopment --'oJsts, 8 
Seed rates aia higher in swamp rice systems where trans.lantinE takes 

place, ?articularly in northern mangrmove swam=ps where lone 
transporbati~n distan.es and damage by crabs rosult in much sedline,­

loss (9). 

http:distan.es
http:hciia.vy
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Fanr : *- vided seed cost 12-16 percent abova th a'.*g lra,2dy 

producer pr*'i- ,l-.ctin- the expected price incr.aoe bct'een r-:eo'b 

and ;lantinu dats3. 'ced supplied by the development proJects c t
 

about 29 2ents 3r k:iogramn 

Tools 

The annual user cost (depreciation plus interest) of hand t'.1is
 

is a small pr''i-rtion of total costs. 
 Men the investment is finna.nce.: 

out of the farmc:.s'cvn resources, the actual acquisition cost is
 

depreciated. *.Icn 
financed by a loan, the discounted present value 

of the medium ten lean is depreclated. 9 

Working C 1ata 

The ccst of working capital is calculated usina the market
 

interest rate of 1,01'. Working capital is tied up in the labor input
 

for an average of three months since work in the rice fields spans the 

six months aver.:;e rice growing season. For seed, fertilizer, an*"-'l~±in 

fees it in tied up for an average ol six monohs since these items are 

invested in at tho start of the growinS season. 

Flowing Fees 

A i:, d ioi:ine fee of Le 24.70 per hectare is paid by faxr.:ei.s 

using the Love:'ro.int tractor hire service in the bolilands and riverain 

grasslands.
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Total C)sta 

T-tl ,'-vatc -osts per hectare vary frr. Le 93.1i1'n tractur
 

plowed boila-c:j to Le 423.34 
 in manually cultivated man-r v s:aL -, in
 

northern Siorra Icone. As is to 
be expected, the adopti.on,. i':rz.ed 

technology irithin a Production system generally'leads to increase )-,ivate 

costs per hectare, except where, as 
in the case of tractor plci.e.­

bolilands, the level of subsidy is 
so high that costs per hectaro are
 

reduced. By constrast, with one exception costs per ton uf paddy
 

produced are 
reduced by adoption of the improved technologies stnai
 

resulting yield increases more than make up for increased costs per 

hectare. -!or the same reason comparisons across systems shcw that there 

is a much smaller range in private costs per ton of paddy (Le 111.70) 

than in private costs per hectars (Le 329.93). Private costs of
 

production i;er ton -ofpaddy ara lowest in the heavily subsidized
 

pertially mechani.zed systems and highest in the more traditional (:anual) 

rice producticn s~rstems.
 

http:i':rz.ed
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4. RICE MARYMTBIG SYST IS 

I is ietirnted that about i05,000 metric tons or 55 .e-cent of 

annual domestic rice production is marketed in Sierra Leone (13). 

Assembly, pDocessino and distribution of this rice is performed jiy 

private intermediaries as well as by the government-owned
 

Rice Corporation. 
10
 

Assembly
 

Resident village and itinerant merchants (;.rho might also be 

farmers) purchase directly from the farmers. These private meichants 

handle virtually .ll the rice sold by farmers. Only a small proportpion cf 

rice marketings is sold through cooperative societies or directly to 

consumers in th1-1 ! t s and vill..ages, headload their"arm... 


produce to the nerchant's place of business in the village. Village
 

or itinerant merchants transport their produce using boats in the
 

Scarcies and 1liverain grasslands and trucks elsewhere. They typically sell less
 

than 10 percent of the produce to the Rice CoTporation and the bull:
 

to private wholsalL-.
 



PrCroe1s9 

Rice procecsing invclves parboiling and rmilling. Parboiiin.
 

c onsists o saturating -.addy with water and raising the temperature to *hat 

required to gelatinize the starchy endosperm. In the rast common village
 

method of parboiling rice, a mixture of paddy and water is boiled in
 

large iron pots or in 44 gallon drums, or part of a drum, until the grains
 

are slightly swollen and soft and some of them burst. The paddy is then
 

removed and spread out in the sun. Paddy is parboiled in this way by
 

farmers themselves or by itinerant, village, or wholesale merchatts who
 

either use their oxm family labor or hired workers. Commercial parboil.:.n2 

involves passing iret oteam under atmospheric pressure through grain that has been 

soaked for a few hours, followed by mechanical or sun drying. It is 

used only in the large rice mills. About 40 percent of rice consumed in 

rural areas is parboiled (60 percent in the Northern Province and 20 7eraiont 

in the South). In urban areas the proportion is as high as 80 percent (I0). 

There are three basic types of rice milling techniques in 

Sierra Leone - hand -poundingwith small wooden mortars and nestles, sna.ll 

rubber roller or steel cylinder mills processing about 0.2 tons of 

paddy per hour, and large mills processing 0.75-3.0 tons of paddy per 

hour, Hano poundina is used by farmers 'o prepare their rice for 

subsistence consumiption and for salA in small village markets. In 

addition, there are over 350 privately owned small mills concentrated
 

mainly in small touns in the major rice producing areas.
 

http:parboil.:.n2
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The mills at about 50 percent of capacity. Finally, ther3 rre 

four laroc ",ic..: mills in the country. The "ice Co:;. ratO..A. three 

of these zxi lls with a total nominal capacity of 6 tons :-er hf:ul.. ey
 

have been run at an average of less than 25 percent of capacity during
 

the last 10 years. Throughput increased to 44oy of capacity in 1.75/76. 

The privately cwned large mill has a capacity of 0.75 tons :-er hour
 

but has rarely ocrated since it was set up in 1975.
 

Killin- out turn is about 67 percent for hand processing and
 

small mills wzhich produce rice with 20-40 percent brokens. The large mills
 

produce rice 
ith less than 10 percent brokens and have recovery rates
 

1 1

averaging around 64 percent.


Detween 60 and 70 percent of the 160,ooo tons of paddy that is
 

milled annually in Sierra Leone is processed in the small rice mills. 

Virtually all the rest is hand poimded and goes to supply small tLins and 

large villa:;cs. Large mills process less than 5 percent each year. 

Distribution
 

Up t-..Alpril 
1979 imported rice was handled exclusively ig the 

government owned !lice Corporation. The Corporation sold its inc,:ted rice 

primarily t: licensed wholesale merchants who took delivery usually in
 

Freetown. 
 The rice was sold to retailers in Freetown or trucked by the
 

wholesale merchants to other towns. 
 Secondary channels for imrted
 

rice3 were 
direct sales to retailers and consumers by the Hice CQr.;ration 

from its deucts in Freetown and the major towns. The Corporation also 

distributed the small proportion of domestic rice which it handled in the 

12 
same way. 



nrl:c-tel 


either by itinerantz merchants 


The rrivzteiy dcmee ic rice is trucked to urban azra.] 

or by large wholesalers who have takan
 

title in the small ;Yrovincial towns and villages. In the ui'ban arcas
 

the rice is sold to retailers who sell in the public markets using
 

volume measures such as the cigarette or milk tin.
 

5. 
PRIVATE COST OF RICE MARKETING
 

Table 3 shows the costs of marketing rice using the three
 

alternative means 
of rice processina. Assembly costs consist 
Lf 
 1"he
 

annual user cost of sacks 
as well as transportation and handling chla.res.
 

Sacks last two years. Transportation oosts involve headloading of -.­addy
 

for the first five lilometers followed by trucking.
 

Milling costs 
are highest in hand pounding because )f the high
 

labor inpat, whilo 
s:wall mills have the lowest milling cost in
 

Sierra Leone. Tho relatively high cost of milling using the lar,e
 

disc sheller mills of the Rice Corporation was due to the poor :nhysical
 

condition of thcse mills, the low paddy supply resulting in an
 

achievement of cnlyr 44 percent of nominal capacity in 1975/76, and the
 

low average milling ratio of 64 percent. But distributicn costs to
 

Freetown, the ca-.ita'.l city, are lowest for the large mills since thoy
 

are in 
eneral located closer to Freetown than the average distance
 

for hand processing and small mills.
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Total ass-....bly, milling and distribution costs are iorest f.)r t"3 

small mills ch.='?. As stated earier, this channel handles 6-,, 

percent of domestic rice marketing and over 90 percent of the dutic 

rice that movos t.- Freetown. In the analysis that follows the sall 

mills channel is used exclusively.
 

6. SOCIAL COSTS AND GOVEMIENT SUBS!DIE3
 

Because :o Covarnment taxes and subsidies on inputs as w.ll as trade 

and price policies, private costs do not reflect the true social ccs-ts cf
 

domestic resources used in rice production. In order to calculitoc
 

social costs and profitability, it is necessary to use shadou )rices
 

and to estimate the amount of subsidies and taxes on domestic resources
 

and output.
 

Shadow Prices
 

Stryker, :?aGe and Humphreys (14) provide details of the procedures
 

used in estimating shadow prices in this study. In summary, the.se 

shadow, or social accounting, prices reflect the value placed by society 

on the benefits acquired and the opportunities foregone by usinz scai-ce 

resources in the different rice production and marketing systems. Tcy 

were estimated assawing that existing policies vould remain in effect 

in the short a-un. 
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Table 3 
Anrnual Private Costs of Pice Iax.reting Systors in
ierra Teone with mill operatirg it 67% of 

ca,acitya (Leones per ton clean rice) 

1. Assemubly 

1.1. C-t of Sacks 

1.2. 1:7cadlo.dingb 

1.3. Tr. c2:ing 

1.4. :andling 

1.5. Total Assembly Cost 

2. Milling 
2.1. Unskilled labor 


2.2. 3!:illed labor 


2.3. 7ent 


2.4. i~qui.Lment costd 


2.5. Electricity, Fuel and Oil 

2.6. -Lei-airs and Maintenance 


2.7. Others 


2.8. Total M1,1illing coat 


3. Distribution to Freetown
 
3.1. Hcadlcad 


3.2. Trucking e 


3.3. :andling 


"3.4. Total Distribution cost 

4. Total -,arlkting Cost 

Source: 
 Spencer, ILay-Parker and Rose (10).
 

HTand 
Processing 


7.85 


0.00 


0.00 


0.00 


7.85 


30.60 


0.00 


0.00 


0.30 


0.00 


0.00 


0.00 


30.90 


7.48 


14.48 


4.40 


26.36 


65.11 


maximm 

.Lll1arge
mills Mills 

-

7 05 7.85 

7.4C 7.48 
0.00 1.37a 

1.32 1.77 

16.65 18.47 

0,02 2.37 

0.97 3.16 

0.31 1.15 

5.33 11.92 

3.25 3.91 

4.62 2.16 

0.00 0.40 

14.50 25.07 

0.00 0.00 

14.48 13.26 

2.90 2.65 

17.30 15.91 

148.53 59.45 

a Operating 20 hours per day, 200 days a year. 
This rate is used fcr
consistency among mills. 
 It is higher than the rates achevou.up to 1975
but is cls.nr to the expected rates of utilization in subsequent years.
For large mills maximum capacity is only 656 of manufacturers stated
 
b capacity because of the poor physical condition of the mills.Le 0.40 .er L ... bag of paddy for 5 kms. 
C 15 kms. 
d Depreciation and interest. Market interest rate of 20,1 for longer term
 

capital inre stment.
 
e Average cost of Le 0.061 per ton per km.
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Tho s'adcv: nrice of Sierra Leone rice output is the -rice of
 

imported rice, 10-25 percent brokens (wholesale buying) at Frcetown,
 

and is estimated at Le 309.00 per metric ton. This is based .n -n
 

enpecteC. CIP .price of Le 300.00 per ton. Landing costs, i.e. costs of
 

moving the rice from ship to wholesale warehouses, Gf ?,e c-.00 :or ton
 

are added. The CIF price of Thai five percent brokens is e;:dectod tc
 

be about '400.00 pe-' metric ton (2). 

Shadcw wage rates for unskilled labor are taken to b the same 

as the market wages. There is ample evidence of the existence of a 

fairly active rural labor market with minimum distortion of :aLes (12). 

For the cost of capital, market interest rates of 40 percent
 

are used when traditional sources of credit finance investment in tools
 

and workin. caj:ital. A rate of 20 percent is used for 3-5 year investments
 

in rice mills usually financed by traders in larger towns. 13 During the
 

last five years, Sierra Leone has bean successful in obt.inin3 concessional
 

credit for financing its agriculturkl development projects. This foreign
 

aid is expected to continue during the next ten years. consequently, a
 

shadow i.nterest rate of 3.5 percent is used for government investment
 

capital in the Integrated Agricultural Development Projects (for improved
 

inland siyam' and upland development), since these are financed from
 

concessional sources. For government investment in mechanical cultivation
 

a higher interest rate of 8 percent is used reflecting the fact that the
 

governme.it em,_.oys foreign commercial credit !or this activity. tll 

interest rntes have been adjusted for the effects of inflation which was 

a3sumed to average about 12 percent in 1975. 

http:governme.it
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aince land is not in short siy.pply (and site value a1ix:-s no role 

in tais rnl.sis), the shadow price of land is assuied t be zerc. 

This assum)tio:n is supported by the earlier observaticn that .:rivnte 

land costs are low and account for only a small prop,rtin of total 

private cost.
 

; reizn exchange is not shadow priced in this analysis
 

because it i.s very difficult to estimate a true shadow price for
 

the Leone and there is evidence that overvaluation of the Lacn­

was minimal during the period covered in the analysis.
 

Government lubsidies
 

Tn order to encourage farmers to adopt improved methods of
 

rice cultivation the government has subsidized some inputs and has supported 

domestic rice prices through restrictive trade policiee. 14Sbsidien 

are providec in land development, fertilizers, plowing, and c-ensicn 

service costs. The net subsidy on each tnput is shown in Table 1. 

These are 
total annual resource costs to the"government exclud.ng
 

repayments by farmers and all indirect taxes.
 

There is a subsidy on land development for improved inland 

swamp systemsbecause of the development loan farmers receive 
.t the 

subsidized intcrest rate of 8 percent. The subsidy is the difference
 

between the annual cost of total investment at the market rate Uf
 

interest and the actual private cost at the subsidized interest rate.
 

Thus forty-nine percent of the annual user cost of land developtient 

is subsidized.
 

http:exclud.ng
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Net Inp.t Subsidies and Charges (Leones per hectare,
 
unless otherwise indicated)
 

;Extensi-on -	 e nu us 
Production Technique 
 -Land Service InputSubsidy 

IDevelo- a.riPlow- Ferti- Farm Jork- Per1 Per Tonimentlpment nanco fing lizer rools ing IHec- a 
Ser- Capi- tare Rice
_vice 
 tal
 

1. Traditional Upland -South_ 
 _ 
 -

2. Traditional Ui-land -North 
 .. 	 ... . .. 

3. Improved Upland - South - 7.10 	 - 28.71 - 1.08 45.23 36.00 
4. Improved Upland - North 
 - 7.10 L.3 - 28.71 - 1.08 45.23 46.50 

5. Mangrove Swamp - South -

6. Mangrove Swamp - North -

7. Boliland (Manual) - North .. 3.94 - - 3.94 6.1o 
8. Boiiiand (Tractor Plow)-North ­ 82.92 5.83 - - 88.75 11.00 
9. Rive.ain (Tractor Plow)-South - .-	 82.92 - - ­ 82.92 6B.-O!: 

10. 	Traditionil Inland - South ­

1l.Traditional Inland - North ... 	 . 3.80 - - 3.801 2.64 
12. Improved Inland - South 127.43 113.96 16. 7 	 30.53 9.261 1.21' 99.06 113.73 
13. Improved Inland - North .42 13.96 16.67 	 30.539.26 1.211 96. 

a Paddy converted to rice using 67 percent recovery rate.
 

http:30.539.26


Exensiox :dvic., defined zs the teaching ci" new s:ills t-­

farmers, is t-.it~zna!!y :Drovided free tc faaaars. Its c t car, ba 

regarded as a sub .dy tC farmers. Since tha degree of extension inlut 

varie- according t.- the system of production, the i-'.e of eubsidy ales 

varies. In Sierra Leone only rice farmers using improved systems of 

upland and inland siamp rle cultivation receive any extensicn in.,1t.15 

Extension input subsidies are concentrated in the Integrated
 

Agricultural Devol.)-uont Projects.
 

Extension has two phases. The first occurs durint, the initial 

years of project development lasting 3-6 years when farmers are being taught 

new skills and the extension input is heavy (the develcpm-nt phase) 

while the second ta:es place in subsequent years when extension effort i: 

to naintain project achievements and introduce small cianges (tha 

maintenance ph--=). During the development phase, costs ara treated as 

capital investment prorated over 20 years at the shadow government 

interest rate of 5.5 percent, During the maintenance phase, costs ar, 

projected annual c,'sts. The subsidies shown in Table 4 are based on the 

costs of Integratecd l2ricultural Development Projects (Phase II Eastern 

Area, and Phase 1 i:orthern Area).1 6 

http:in.,1t.15
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The go7vrr:-ent startud to provide tractor plowing sexvices t-


Sierra Leone farnrers 
 in 1949. The gover~nont fleet pl.ws, h.-.rrovis, znd
 

sometimes seed 
hrr for farme-s wh . pay a hirhly aubs*i-.--. foc,
 

presently Le 21,.7C :-or hectare. This service costs 
 the government about
 

Le 108 p,:r hectare 17 so 
 that the subsidy rate is about 77 :)ercent.
 

Becauseo of the hoa-, subsidy, it has been difficult for the govenront t4
 

make the necess..x- budgetary 
provision for importation of spares and now 

equipment as well as for purchase of fuel that would provide the
 

servce consistently to fdrmersa The area mechanically plowed hra tierefore 

fluctuated widely, reaching al,250 hectares in 1971, dropping to .,C;O0 in
 

1973 and increasing to 21,000 in 1974, then dropling again to less thlan
 

10,000 hectares in 1977.
 

Fertilizers n:.: imported end distributed to farmers by the 

Ministry of A4ricu"turo. 
Only about three percent of Sierra LLne
 

farmers use th fgive to eight thousand tons of fertilizers iaportcd each
 

year. Until thU Lnd of the 
 19 7 4 / 7 5 crop seasnn farmers paid about tlu-ec 

cents a kilD:;rm fur compound rice fertilizer (20-20-0) which c7.st 1:e 

governuent abnut 20 cents a kilogram in 1974. I 1975/76 the price was
 

raised t- a.5 cents tc. farmers in the Integrated Agricultural Davel: *.iUCnt 

Projects an 1:.5 cc:Its to others. Subsidy rat,- were thercforv between 

57 and 66 percent. 

Subsidiez i f£.arm tools and working capital 
are due to the oubsidi:.ed
 

interest rate -in t.; loans given to farmftr. In the. development pr3jects. 

They art calculat- in the same way as the land development subsidy. 

http:oubsidi:.ed
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T ­ .n .t subsidies per heotare shown in Ta.ble ar-- h st 

in provad inin'nc: ewamp systems, But because f hi!;h ,;iulds Atcaincd 

with iys1teis jthe subcidy par ti. f c~vi ui 

that Vrcvidao, to farmers using the tractor plowing servi±.e. 

7. PRIVATE AND SOCIAL PROFITABILITY 

Details of the methodoloey used in this analysis are ivan by 

Page and Stx-r.!er (8). Net private profitability (uPl) is tho 

difference botrcon the market value of output and the market costs of
 

all inputs. It measures the incentive to private producers cZ the
 

comodity. !Tot social profitability (5S) is the profit calculated when 

all inputs ar-rl outputs are valued at their social opportunity costs.
 

Not social -:irofitr~bi.iA7 ~ U~UC ~ ~~r~ce~zr~
 

comparative ndvantage of producing rice anuostioally ta subs 1-1 for
 

imported rics. The differanoe between private and social "A: -it is 

a measure of the impact of goverpment programs on domestic riOG 

producti.n. 

The other measure of economic efficiency utilized in this :.apor 

in the nesouroe Cost Ratio (RCR) which is the ratio obtained by dividing 

tne sum of all domestic factor costs valued at sogial oppcrtunity cost 

by the value added at world prices. Uhlike NSP this ratio is 

independent o-t tho unit of measurement and is therefore usaful as a 
relative measure of economic efficiency for making inter-teohnique and 

international coomparis on. The RCR represents the rate of 

tranasormation between domestic resources and value added at iorld ices. 
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i en,-. ratio is 1e.1! thanunity the activity is socially profitable
cL~d~t cournt- hr-s dnt-agevad~~.:zt In its producticn, The lo;-,r 

the raTio the more s, i .-.. rofitable the activity.
 

The Effective Protkction Ceffi-t 
 (EPC) is the rati he-u­
, 
added ab domestic prices t. the value added at world prices. 
It moasures
 

the net increase in domestic value added permitted by trade protection
 
Policies over the value added in the absence of such Policies. 
The ho-'
 
the EPC the higher the decreezof protection. Trade protection policies
 
include restrictions on imports (duties or quantitative controls),
 
subsidies on exports, as Iroll as domes cic price support policies,
 

Table 5 shou.s ")rivate and social Profitability as well as the res,'jurca
 
cost ratio and effective '-rotectioncoefficient for each rice production act­
ivity in Sierra Leone usin 
the small mills marketing channel for
 
delivery to Preetolm. L.11 
 of the systems have positive NPP, indicatin.
 
that farmers have a jpooitve 'incentive to produce rice for commercial tr.e.4
 
Private incentives are hizhest for the systems using the government tractor
 
hire scheme. They aro 
clso quite high in the improved inland swam., farmin; 
schemes as well as the im-.1roved upland system in the South, systUms festercd 
by the Integr.Ated Aericultural Develnpment Projects. 
NPP is not very hil!
 
in the improved upln.rA system in the North because of relatively hih la7bor
 

costs in areas around 11cieni where the system has been introduced.
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!L*. zici,-: rcfitability is lcwir than !"PP for all t 'os 

exer.in.d hir 'in that in rgoner-ol domestic rice production : a. subs .zi. d 

by goVe'eVbnr.licies. Producers were earning higher l:rofit! than they 

would have '.n the absence of such policies, i.e. there was a n.t 'transfer 

from consurjis t..J roducers. The social value of such tranufer (so-Jal 

cost of protectio n) can be measured by the differences between !P.L' and :1SP. 

Theso are nlso given in Table 5. They range from Le 16-23 :.er t n fzx' 

mangrove swamp)s to Le 96-141 for tractor plowed bolilands and ri;e''.in
 

grassland. 
This transfer from consumers to producers was effected by the
 

government tiiraugh input subsidies 
as well as through higher dormstic 

market prices. Deducting the net input subsides to producers in Ttble 1'
 

from the social cost of protection in Table 5, leaves the net effoct of
 

trade policies i-hi.Lch keep the. domestic price of rice high. 19 These range 

from Le 16-44 nut ton of rice delivered to Freetown. The differences 

between systeis u;ere due to differences in yields as well as d ffaerenaes 

in the locati.n of systems relative to Freetown resultina in different 

transportation costs. The greatest beneficiaries of Covornment jclicies 

are the im''.o.- systems. This -s further confirmed by the fact that 

EPC'e are highest for improved uplands and swamps and for boliland systems 

where farmers from full range ofbunefit the gove:naent inp~ut suaidies 

and protection .,licies. Traditional farmers only benefit fromIn the 

protection nrDvided by trade policies.
 

http:ri;e''.in
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-:73_ is f-usitive for all techniques except the "t-. uC1.nd 

syatorz "hc L7±-th indicating that Sierra Leone has 1 0..r,1. a'?.t.. 

advntage 
z:Yst.,s toIn uisng twelve of its thirteen rice pr:4uct:.on 

replae ".rr sorts into its major urban center. 2 0 2his is als.lo shoim by the 

RCR's which are less than unity for the twelve systems. IT3iP is highest 

in the more traditional manually cultivated swamps (b:.lilandu and 

mangrove suanr.s 
in the North as well as inland swamps in the South).
 

Since Droduction for the Freetown market ib socially profitable, it 

follows that production for closer urban markets and home consiwnptiun 

would also be socially profitable. Such production is accorded the 

further -­,rotoction of transport costs froa the port inland. 
In addition
 

all Sierra -,eone rice production systems except three in the Ijorthern
 

Province - traditional and improved upland techniques and tractor plowed
 

bolilands, have a comparative adtantage in exportiniS to ".onroioJ.a, the
 

major urban center in ne1.ghbouring Liberia. (Table 6). The rpr duction
 

systems in the north are further away from Monrovia than thosa in the
 

South. 
Thus, their socidl profit for supply to Monrovia is !'.%er.
 

Generally social profit for 'supply to Monrovia is. slightly lover than
 

for su:ily to Freetown, reflecting the greater transportation listances.
 

http:pr:4uct:.on
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a Table 5 
Expected Yield 
and Privwt.2 nnd Social Profitability Per I:.etric
 

tcn of Bice delivere. t,; ,reetcwn, Sierra Leone
 

C) Production Technique
r*Yield Expected -];JA :-.tL?-ztResou-
-
 Net Social Effec­...
 Profit 
 - S .
 
RanTe-Leones 
 Rank cost 
 Pro­

ratio tC L t ti
 

I. Traditional Upland-South 
 1170 0., 10 5500 8 0.81 1,022 
2. Traditional Upland-North 81o 25.C0 13
31.Improved Upland-South 1,872 12 -.0 7 

1.00 12 10.996 1.022 25.0.062.00 6 0.756 
 1,115 66.90
0 4. i.proved Upland-IHorth 1,458 
 7 115. Mangrove Swamp-S~uth -4.00 13 1.018 1.147
1,736 117.06 7
94.00 4 0.679
!. 1,022 2- -0Mangrove Swamp-Narth 
 2,803 
 04. Co 12 48.oo 9 0.837 1.022 16.C,


7. Boliland (Manual) - North 963 
 147.00 
 4 108.00 
 1 0.622 1.044
8. foliland (Tractor Plow)-North 1,132 3;.00
165.00 i 2 
 24.00 11 0.904 
1.0 141. 't
 

9. Riverain (Tractor Plow)-South 1,820 
 1 2.00
:9. Traditional Inland - 1 96.00 3 0.651South 2 4 00
137.00 :107.00 3 .061.,2
6 2 '0.634 .. 022 1 3A. Traditional Inland - North 
0..
 

2,142 
 r2.00 9 ;5080.
5800
12. Imrnrovea Inland - South 7 0.802 :1.031 7- O0
3,034 15' 00 
 6. 
 5 57
 
13., Improved Inland 
- North 
 2,785 140.0j 5 45.00 
 10 .8 11.08
 

Ncrw-al expected yields. 
 These are generally lower than 1975 yields shown in Table 1, since 1975 was
generally a good year for =.ost rice 
 oroduction techniques.
 
Small mills channel.
 



Table 6
 
Private and Social Profitabii- Per IYetric Ton of Eice Delivered to
 

Production Technique 


1. Traditional Upland - South 


2. Traditional Unland - North 


3) Improved Upland - South 


4. Improved Upland - North 


5. Mangrove Swamp - South 

6. Mangreve Swamp - North 

7. Boliland (Manual) - North 

So Soliland (Tractor Plow) - North 

9. Eiverain (Tractor Plow) - South 


10. Traditional Inland - South 

ii. Traditional Inland - North 

12. Improved Inland - South 


13. Ip:roved Inland - North 

I -ionrovia,. . 

Net Private 

Prdfit(Ieonac) 

58.00 

-8.C.) 


106.C0 


41.oo 


94.00 


16.00 


114.oo 


131.00 


169.00 


115.00 


58.00 


136.00 


106.0oo 


.-i-

Net Social Profit 

(Leones) 


40.00 


-26.00 


47.00 


-32.00 


79.00 


5.00 


80.00 

-3.00 


81.oo 


92.00 


30:00 


50.00 


17.00 


Resource
 
Cost Eati 

0.367
 

1.088
 

0.822
 

1.129
 

0.738
 

0.983 

0.724
 

1.012
 

0.715
 

0.694
 

0*898
 

0.819
 

0.936
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The net :2A'cct of gcvernment incentives rice pr. uin .. s
 
illustrate2 'yrt.'c relative raning of the syt:is in tzrrms f -rate and
 

social pr'fail-ty (Table 5). The changes in rankia'is ar- stAY:tcally
 

significant i'h a 
 90 percent confidence interval (basr d on 3.ea..n's
 

rank-order correLation coefficient, one tailed test 
 R3 = 0.51,. = 1.77).
 

However, the eff'ect on three-fourths of the production systenis 
is
 

negligible (a 
 change of one to three places). Some of the small3-t cilan.ces 

occur in the mora traditional 
and least privately profitable systems (1, 2
 

and 11). The most dramatic effect occurs in the boliland s'iramp 
fauns which
 

use the government tractor hire scheme. 
Because of the heavy in::ut
 

subs;Ldies, 
one of the least socially profitabl3 systeas, rankin!g 11tL in 

NSP, is transfur.:ied into one of the most privately profitaLle systrms
 

with a rank L^f second in NPP. Improved uplands in the :;orth 
as va.l! ar 

improved inland jwamps (North and South) and mechanized riverain
 

grasslands are the other systems whose ranking's are improved in i2D relative
 

to NSP. 
The net effect of government policies on producticn inc;ntives is
 

thus to transform some of the least socially profitable production cystems
 

into the wost privately profitable systems. The experience 
 f the devolopment
 

projects, which have had no difficulty getting farmers to adcpt t..:e 
 i*.roved 

systems of Prcduction, bears testimony to the fact that farmers are aiare of 

the advantaes :rovided by the government incentive structure. 1.or 3:"ample,
 

the government traotor hire scheme has 
never been able 
to ccr-1. cly 

satisfy far..ev dawunds.
 

JBe Av~~4 ~)~0O:,: 
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Since a !I e cu:,t --n.- f the systerms in Sierra Leoni. are sciall­

p:'ofitable, the of ,, overnment policy on naticnal inc.or-e is nst a 

adverse as in othcr 1Most f:ican countries where yysteis with ne-atve 

social profitabil4.ty a-re mr:dc privately profitable by Gover. ent 

21intervention. 

A question which arises from this analysis relates to why the
 

Sierra Leone government chooses to protect rice production when almost
 

all techniques are socially profitable. First of all it should b,
 

pointed out that the world rice price used in this analysis repr.s-ents
 

almost a 50 percent increase compared to the prices prevailing befor
 

1974-. As is shown later in the section on sensitivity analysis, a 33 

percent lower world
1 rice price would make most systems socially unprf_t...2..
 

The events in the world Vice market that affected domestic rice policy in
 

Sierra Leone favourably alfocted social profitability. Government
 

protectionist policiea that started in an era when most domestic rice 

praduction was socially un:profitable continued when increases in the 

world market price changed the situation. Furthermore, as is showni 

elsewhere, ihe Sierra Xeone government desired to receive revenue from 

inports of rice. The "*ice Corporation made a piofit on its trade in 

imported rice in most years (13). 

http:profitabil4.ty
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S E N IT....VITY kI. l_,r :r 

- .m. . 1 ,sults dscuss c. .; - aL -n,st­

of.the avoragec a'a.'uis of several parameters. .t is n-cessaryt. :-:_ni 

the 	 f.L'ectf var-'tirjns in these values. on the empirical results. 

,reflect in -

S climatic effect cn yields or alternative social costs of inputs. 

-uch variations c.,uld errors data, heterogen&ity .	 f..urs, 

Elasticities of changes in NSP resulting from chanaes in paramxeter 

vlues are given in Table 7. Since these are point elasticities they
 

are only valid for small changes. Furthermore, the values are deer-.Znt 

on the absolute value of NSP, becoming very large as NSP approaches
 

zero, so that comparisons can only be made between input and cu'pi't values 

within techniques. Such comparisons show that NSP is most sensitive to 

variations in yields and **the milling ratio. Variations in unskilled 

labor costs also have an important effect on NSP,but variations in ca'ital 

and akilled lab r coots both minor cost items, have minimal effact on ".TS. 

Table u shows the percentage change in yieldsworld rice - and 

social costs. of labor and capital that are necessary to reduce NSP to zero. 

These are the :-ercent changes that would cause Sierra Leone rice
 

production techniques to lose their comparati-ve advantage.
 

/iS
 



Table7 

Elasticities of Net fResulting from changesin yields, Milling :iatol, 
 s.td Zocial cost of Labor and Capital.
 

Production Technique Yields " Unskilled 
Labor 

Skilled 
Labor C ta":ital 

I. Traditional Upland - South 

2. Traditional Upland - North 

3. Improved Upland - South 

3.65 

231.34 

3.16 

!246.20 

3.R-

-3.66 

-229.64 

-2.33 

-0.15 

-7.62 

-0.23 

-0.4r, 
-26.&). 

-0.5k ' 
4. Improved Upland - North 59.45 65;.21 -44.oo -3.-64-. 
5. Iangrove Swamp - South 

6. Mangrove Swamp - North 

7. Boliland - Manual 

8. Boliland - Tractor Plow 

1.74 

4.38 

1.4o 

9.58 

1. 1 

4.72 

1.55 

10.26 

-1.74 

-4.43 

-1.20 

-3.96 

-0.09 

-0.18 

-0.08 

-0.35 

-. 2. 

-0.52 

-0.37 

-5.05 
9, Riverain - Tracot Plow 

10. Traditional Inland - South 
11. Traditional Inland - North 

1.70 

I.41 

3.48 

l.7 

I.56 

3.77 

-0.93 

-1.33 

-3.17 

-0.09 

-0.08 

-0.15 

-0.85 

-0.35 

-0.72 
12. Improved Inland - South 
I. Improved Inland - North 

2.98 

4.77 
3.2k ' 

5.14 
-2.11 

-3.41 
-0.23 

-0.3 
-0.78 

-1.16 

These are point elasticities measuring the effect 
:'a 1% increase in parameter value.
They are therefore sensitive to thE absolute value cf NSP. As the value of NSP
approaches zero the elasticity beccmes very large.
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Table 8 
Approximate Percent cha.aLr! 
 j,- Social cost of Labor and Capital,

World Price of Rice and needed to change Net Social
 
Profitability of Rice Producticn in Sierra Leone to zero
 

Production Techr.ique 


1. Traditional Upland - South 

2. Iraditional Upland - North 

3. Improved Upland - South 

4. Improved Upland - North 


5. I!a:grove Swamp - South 

6. .anL:.ove Swamp - North 

7. Boliland - Manual 


8. Boliland - Tractor Plow 

9. Riverain - Tractor Plow 


1G. Traditional Inland - South 


'1. Traditional In] and - North 

12. Improved Inland - North 
13. Improved Inland - North 

lUnskilled hiIod [ Capital 

[CapPricctionld 
Labor Cost 1al r | Cost 

27 208 

0.4 : 4 
43 :)5 155 
-2 -27 12 

58 757 357 
23 55 192 

8 1250 270 

25 223 20 .­

ioE 1111 118 

75 12 - 303 

31 139 

47 k35 128 
2S 1 86 

Best AvaaD" t n 

World Price Yields 

of Rice 

-20 

-

-27 

-21 

+2 

-33 

-­48 

-37 

10 

-33 

-37 

-20 

-23 
-15 

-32 

+2 

-57 

-71 

-10 

-5­

-71 

-29 

-34 
-21 
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xceep- for upln.nrs .'.n the Th.-rth (traditional and improved) and tractor 

plowed bolilands, ".t . 2d take more than a 100 percent increase in th;­

social opportunity _st .-::capital, ceteris l1aribus, for )roduction 

techniqaes to losc thior comparative advantage. The increases in
 

skilled labor cost n~cded are very large but those for unskilled labor
 

are smaller but usually over 30 percent. On the other hand, yields and
 

world market prices need to drop less than 30 percent,
 

for all but four of the systems to lose their comparative advantage.
 

Generally, on3 can conclude that the estimates uf net socia. 

profitability are moderately sensitive to yield, the milling ratio, 

the cost of unskilled labor and the world market price of rice. 

Nonetheless, it would be reasonable to assume that most production 

techniques in Sierra Leone would maintain their comparative advantage in
 

replacing imports in tho nedium term since over a 25 percent increase in 

the real costs of msL' 'inuts or a similar fall in yields or world rice 

of rice would be neeC.ed, cuteris paribus, for them to lose their 

comparative advanta;_C. 



*4t 

S9.•
•SUS.lY f D CONCLUSION
 

This hcpe:. the of.",rivat,
]'s analysed structu're -- c-sts an" rns
 

in rice in Leone. Fice is t !:
.nr-',uc±o.,n and marketing Sierra 3tc.:1! 

food crop and has occupied a central place in a.$riculturai .yolicy"ma: ing 

over the last four decades. -ihe country has set a goal if incru.s4.n­

domestic production so as to replace rice imports which hava =euntad to 

an average of five percent of annual consumption since 1950.
 

Thirteen systems of rice production have been idontified .nd
 

analyzed in this paper. They range from traditional uplan.. rin:"d rice
 

cultivation in the Northern Province with yields averaGing ab:u' .GC
 

kilograms of "iaddy per hectare to improved systems of inland c ;m..s 

cultivation uzinZ partial water control, improved seeds, and fertil-.zers
 

with yields averaCing 3000 kilograms of paddy per hectare. 2r*vate costs
 

per hectaro ranee from Le '93to Le 423 with labor usually acc.utting for 

over 60 percent of the total costs of production.
 

Three bost harvest channels for rice moving to Freetown waro
 

described and analyzed. The estimated oostsdf rice delivered tc. 

Freetown are about Le 49 when processing in small mills, Le 5? when 

using large mills, and Le 65 when using hand pounding. In tho analyses of 

private and st:cial profitability of replacing imported rice by aomstic 

production, the analysis concentrated on the channel using sm.all ills 

which is estimated to handle over 90 percent of domestic rice i.ovament 

to Freetoim.
 



range fr,.r *zo.:. :Ln the traditional productizn systo z to , 100 per,#.._-4 

77,. ... , - 4a ­

hotaru in i-.s.,).:ved :inland swamp rice farms pnrrtcipttinj: in UhG 

Zntegrated L -ricultural Development Projacts. Becauso of thosa iia-..ut 

subsidios nd the covernment's trade policies which hoop domestic t.ee
 

prices hth, not private profitability. exceeds not socialr itbly 

for all ystoms anlyzed. This indicates that producers aao an " ve'ar 

protected by the Soverr ment, a continuation of past politioz. u 

not social profiability 'A now positve for all except one set. cf 

production, tho improved upland system in the North. Thisndicatos 

ht usinC, :1.Ntv rlin trends in wolid rice prices Sierra )k&onohas n 

comparative advn.-.ne in produ.ing ionc to replace imports. en fact ten 

of' th* ttrtl'.- syntems which have a comparative advantae f,;r r6,,l'%c!nr 

imports into !I.vcotow ari also competitive in ex-ortin1 t har" i_-hn ' 

Liberia,
 

http:advn.-.ne
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of government ir.ut subsidy and trade ;,,icy 

is * . . .. .2 tha least s 5ciall.- :.Z.fita &. yst.: . f ico 

production !nti- s :.o the most Privatzy :ro:tzK.o. a-.- "..­

in the 1olzl:nc2 in ,.articular is given a big b-,st. ,he 'fect ..-7 uch 

distortiznal ol~t':sthe national economy is as ason n..t zreat ±n 

:'ome reighborin- c,.uitries since most systems are socially .iitrl. 

Nonetheless, the =*c.aally desirable pattern of producticn ia str"0 l 

at a cost to soci.ety. Expected benefits need to be carefully- h 

against projezted costs. 

Fxrn this art.nlysis we could conclude that government i.;l'cy 

should give priority to produot.on in swamps over uplands. Ijurtherm.,je, 

manual traditional cultivation in such Swamps should be given i :ity 

over mechanizod r Lu*)roved production. But tha above analysis 

aonsiders only effiO.oncy faatorsn'and n t.other,factotae that affect 

govexnment policy ±.e. equitv faotors. These and other consIderat-r.o., a*. 

the subject of another :1aper (13). 

Docu'Best 
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. Souuth Je to:'.ined here include the Southern anC I*;astern 

provincos ;f Sierra Leone. The north comn)rises the Northern 

Prvorince. Annual rainfall in the north averages aLbuut 2700 uzi 

and about 31 30 mm in the South. 

2. Forest ve.;etatlon is cleared in upland rice farming systeris als ,
 

but, since the land is only cropped for one year, such costs are 

not re3ar2ed as land development (or investment) costs. 

3. In calculating the annual user cost of all capital investment
 

items tha following formula is used.
 

1 -' n 

where - = annual user cost 

V = original (acquisition) cost of the asset
 

r = interest (discount) rate 

n = expected life of the asset
 

4. This figuro is based on LinnenmLyer's (4) estimate 
that fisli.n
 

bouseho lds d about 43 percent interest on short to rjed tu"n. 

loans aft,:: defaults were taken into amount. In the absuns.- of 
alternative e:' irical evidence this rate is used for farming 

households als.). 
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5. 	 In the c.. =un,. !::rceIof I: -d tonure ;.rctice in Sierra '.ionc
 

the direct c~ntl r of land 
 is usually th head zf the exteniod 

faraily, but 4.n s'0::e chiefdoms the chief exercises this c natr-ol 

(5). 
6. 	 There was evidence that wages in general in Sierra Leone starta.d
 

increasini rLp);.dl; in early 1974. In the 	absence of direct 

empirical moasurements and rural ocst of living indices
 

the rate of increase was assumed the same as 
that for the cflc:[.a 

minimum wage. It must not be implied from this that the ufficirl
 

minimum wage affects actual rural wages. 
As the 	author shows
 

elsewhere (12), the reverse is in fact the case. 

7. 	 Average annual rainfall in the rice producing areas of Sierra !Je:nc 

is about 3200 r-ni 1;lile it is 2000 mm in Liberia, 1400 mm in 

Ivory Coast 12rn, rm in Senegal and about 620 mm in INali. 

8. 	 With the rocent -stablishment of the specialized seed
 

multiplicatioa project this situation is changing. 
Farmers in an..
 

out of devel 'uent :rojects are now to be supplied with certifiQ.
 

seed from central seed multiplication farms and certified seed
 

grow rs. 

9. 	 As stated ea.-lier, farmers adopting the improved inland sizar7
 

system 	raocivL a five year loan of Le 30,00 at 6, for t*.ls.
 

In calculatinc the discounted present value of tho loan tho
 

annuity at the loan rate 
(8%) is 	discounted at the market rate
 

(40%) and simumcd cver the life of the loan (5*years). 

http:rLp);.dl


-	 46 ­

10. 	 The :ice Cw:.ra' :cn was dissolved in April 1979, loanvin: 'th domestic rice 

ade complete: -.n 'rivate hands, although the Uovern nt 

app arently intends tc continue to control prices.
 

11. 	 Most of the ri.co that is commercially milled in Sierra Leone is
 

parboiled. :'or further details of rice processinC in Sierra ;,eon,
 

see .3pencer, 7'ay-Parker and Rose (10). 

12. 	 The 'Corporaticnhandled less than 5 percent of the domestic rice 

crop that was mar!;eted annually between 1965 and 1975. 

13. 	 This rate i.s actually applicable only to small mills but is also
 

used 	for larZge wills in this analysis.
 

14. 	 For a detailed analysis of Sierra Leone government rice policies
 

see Spencer (13). 

15. 	 Farmers in the bol*.lands and riverain grasslands are in contact 

with government e::tension agents, but the input of the agents is 

not true extension education. Instead extension acents 

provide tra.ct -: .,lowing services or deliver fertilizers. Tn bcth 

instances thu costs are treated as subsidies on the inputs handled.
 

16. 	 Costs of roa.-c i:%.,zovements, well construction, and technical 

assistance fc, feasibility studies are not directly chargeable to 

project farners and therefore are excluded. The average cost is 

Le 10.93 per '02ntare. Since the teaching of the techniques cf:the 

improved inland, s :rl system is more difficult than that of the 

imprnved u. .and system, inland swamp extension costs during tha 

development .nhase are assumed to be 30 percent above the average o-, 

Le 14.20 per hectare. Annual extension costs for upland. ricu s,steru, 

are assume. ", '..: Laf of those for inland swri-,I syctems. 
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17. 	 Basod -- 1,'71 estimates by Due and 17hittaker (1) u',.ated 1 75 

by f":iALisryf Agriculture. The reported estimates have Ion 

recom-.ut3e using an 8 percent rate of interest. 

tht .f 	 in18. 	 At :-, the mechanical cultivation schene 1i;-74 cr'crit.lnt 

spent about 1e 1.74 million-to subsidize trp-tor plowing. This was equivalent 

to about 55 percent of the annual recurrent expenditure of the Agriculture
 

Division of the Ministry of Agriculture and National Resources.
 

19. 	 These tradc :olicies included import restrictions, a ta: Zn i->rb. 

rice price in the form of trading surpluses by the mconupoly 

government 1ice Corporation, as well as government purchase and 

stora% 	of domestic rice. For analysis of theae policies
 

see .ncc' (13). 

20. 	 Virtually all imported rice is consumed in Freetovm (13). 

21. 	 See, for o::=m-le, analyses of Ivory Coast, Liberia and Senecal 

(3, 7, 	 15). 
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