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Prospeers for irrtraregfonal Trade of Rice in  West Afrfca 

When the West Afrfca Rice Developaent Association (W-1 was established 

in 1971, the tUrXeen - = -&er countries set the achiev-t of self-sufficiency in  
- -- - -- -- 

rice within the %st A f t i c a a  region as the pr-~ry goal of the new orgatlfzsrtion. 

A t  that rime UARDP rouarries were producing a b u t  70 percent of theit to ta l  corn- 

sumption ef tfce an8 importing tke remaining 30 percenl:. W m A  was -&rged vfth 

assisting its members t o  %ac;reas% <heir output of rfce rapidly enough to exceed 

zhe growth of &maad for rice and thereby to re4uce and eventually to el-te 

rice m r r s  Sil the region, 

The purpaee of rhis study i s  to examine the. prospects for irtcreasgng rise 

trade 'bereen W m  countrfes. Because some uembers can be expected to  expand 

t k f z  production of rice mre quickly and roam efficiently than athets, the garP;k 

of reaching regional s;elf-sufffcieacy can best be approached i f  deficft nations 

agree to import rice from WAIlDA countries vfrh export capabtlftiaa. lJItimtelpr 

er- ,,a -- k'AR3,A member dght hape to achiwe a a t f d  self-sufficiency in  rite, but in 

the faterioo attenttan can be focused on tke prospect.- for intraregfortsl trade 

withfa Vest Xfrka as a means of acMewbg r e g i d  self-sufficiency. 

T?t$s papet warnins fatt sect-. 'Ebe plan i s  to provSde batkgroupd 

idc;?sration on rice supply, demand1 9ad eathe C ~ r t  one), to prolect mrt 

pp. or export .rr.iZ.bFlitiee in 1980 d 1990 for each YhBDA carntrg 

(part two),  to e s W t e  the prcf$ta.bility of iocressSng wtput using the 

tcctdques of praQlctlua that are expected to -ate marketed suppl5.@s in 

potsotiax ergorting cow~t~ies  (part three), and to discuss the -act en 

~ n t r . r @ ~ d  trade ia rice of a l t e r z w t i w e  gotrezmvnt palic5er (part fwr), 



88 ProvisAom, pad* the cC=plet.fw of on.go5ag research. To keep the paper 

wthb m-bl* l w t a ,  the text &a brief; b-tzi ao d e t ~ f 2  is spared fa the 

rsrppd2.x t;ableu e c h  e:onta&n the data arod analysis that sup~."01:t tL+ textual \":i 
rutcllpmtu. 3'h-e tub&# are desfgad t o  allow intere%ted swderu tu trace 

raurcC:s of i.8fwmkEton and to  follaw -pis of t b  data, 
$4 :q 

L . % "5- 

*hmtdu in Productio~, ~answt ior t ,  and wade of Uce %n West Africa $9 
P 
2 Table Oac prueuts inforacfon on Tiu pmductiou. consuqticn, .nd trade dtdmg 

1966 and 1975 for euch of the FJAEtDA earntries and far tbe regLon as a vb]ie. N e t  " 4 
'"-4 
J 

pr-Stacrion, d e f M  %xi tPfl2acl i5-2 eaiivalents m e t  of seed sad lasses, fnereased :.I 
' z . 4  

from 821 t k % d  e r t i c  toas i"fiT) in 1966 t o  1,306 T8S in 1975 for the earf re - 23 
-4 
::&j 

r e  M&sr imcrmaes in rice output du- this period were achieved irr :$ 
;4 
3: 

Sigerir, Sierra Leone, Ivory Coast, Liberia, a d  Ghana. A t  the srrme time rice 

2 
coastraption ruse less t h  production, increasing from 1,218 1EMT to  1,567 rrmf. ~ q 

4 
Conquent ly ,  net h p o r t s  of r fce  <imports Iess exports) decreased from 397 THT ,T 

-4 

3 
The result8 OX &his change are portrayed in Table Two which contains self- .!! 

<b 3 
sufficieacy ratllos for individual countries and for the region dud% the decade 

6.- 

~4 ;i 
1966-76. In 1% the self-sdf icfency ratio for the WARDA region was .67, vbich "d 

' < 
2 

" > 

betai led info-tim for this section, presented on a countryby-country basis, i s  .$ 
coaraiaed in Appendix Tables A-1 thtottgh A-13. U%th respect to each series of tdles, 2 
the aember count- are alphabetized %n English sa that n&er one refers to Bcnfn, ": 

,. < 

number two to Gambia, aPd SQ forth, g 
?.,* 
i*" 
5 

'1a Table I. and in &qnm&x Tables A-L-l through A-13, c o m ~ ~ ~ p t i o n  Ls estimated as IKI ;:$ 
avaiaaMPlSlp is def-d as pruduccion m%nus cb~ges  in stmb aairma seed arts -4 

1 
Snaees p l ~ w  aet iPpsl:tsa ell m u t e d  in gemis of dl%& rfce eqakvakntas. In the .-, 

atmxcee ia ewes n t o b  .re not -. net avai~ibi~ity figpree in&* 
-st cbtt$ym am w9.I as scs t3  ~~~* fa all limm4 e b ~ t r i t s  cbnges irr "4 
atodu ipre btUeud ts be! small W o r e  1974, :3 ;ii 

:J 



%let prodoct3.m is drfincd BS tbc mSUed rice ogu%vdeat of paddy aet of secd amd iomces, ' 

C 
mh apkZllp))mty $a defaced as aet pmducUoa dms changes i n  stocks pgus net iwports. 
%t 5mpmta is Bcb- as smpxts airnos -ttt* 



I 

I Nates: - * 8 
a :::# 
Satmat:  tabla^^ k-l through A-13. - 1 4 

A* 

b~lf-.tlffgcicney ratio fcr each yeas i. def l~ .d  as the ratio of pr~dttctioa ~ u u  I! 
3 ' 

Ia,t5#~ to nct ma3Irb%Uty, -re set awaiHabUirp is defined u prodnctSo mime ~ c s d  .nd .$ I l e m m  m h m  cluapa 3n at& plus net i&porltba. 
! 

1 
b: 

"9 

Tbir rc4.rr;Lt is baaad cw the c-t couatr%ee far which 1936 data are aoaihble. 3 
' 3 

" " ?  .$ 

?$ . , . 
, :@ <-::g 
-Lh! 

, $3 
:1 - A9 
+'pi 

-."q .' & 

I 

! 
I 

I 

! 
I :. . . 1 I 

d ,, , .. , . .  . , - ~ i.i-:& ",A< ,+%% 
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* 

*lies that 67 percent of total conswtfun uas provided by Pocd supplfes aad 

33 petcent from hports. Tbis ratio increased to .a in 1975 because local 

produe%iun increased more rirpPdjly than consuprption and besee fksports d e c l h e d  t o  

only 16 percat  of :be :oral. 

1975 resulz nmst be interpreted with a u t i w ,  boyever, because uusually 

hfgh prfces in :he world narkt for rice during 1974-'25 caused sate countries to  

restrsir; %=port levels and thus constnaptian in t t i s  period. Therefore, the large 

increase in the sdf-suf f fcbency rat2 0 dwfng 1975 resulted frrrra higher price8 and * 

I Becorded trade in rice B a g  WART% amber cauntxfes was  irregular or 

negligible between 1366 aad 1975. Couatrles experiencing special cfrcmst9nces 

occas%oaallp exported -ll aumunts of rice, but no WARDA cowtry vas a cormfstent 

net exporter f o  ogher W S D A  couritrfes or to other pares of the world during th i s  

period. 

Proiections for 1980 snd for 2990 of Production and Cunsuaptfan of Rice fin Vest Africa 2 -, 

Ihhe purpose of making projections of the doarestic dernand for and supply of rPce 4 
. '3 

trade positfon-hprt gap or export svdlabiTitp--for each country and for the 
i: 

-2 
. a  2 
Q 

$ 3 
%he self-stiff5ciemq rat, h 1976 for the eight ghtcoutrtes for uhich tiat. arc awail- 9 
able i s  -72; in contrast, the 1975 ratio for tWa saute group of countries i s  
The cotsttries d.ncludedl in this dculatfm-Benh, Gambia, Ivory Coast, Ltberia, Hali, ?: 

2 
?laurlzaaia, Senegal 4 Sfema -aec~uat& for 70 percent of p d u c t i m  md 73 .kt .L 
perceae of net a v a W Z H t y  ;Ssr 1975. ' 1  

4 

%tailed into-~im for rbi. section, presented a coratry-by-country  is, is s 

tooted iP T d f t  E-1 tfumgh ED P-2 through F-I?. J $  

S 
< 
J. ;: 



'vert 15fHcau -OIL. Such estimates deft* the scope for i n r t s r e g i d  trade in 

rice and ideatiby possible expertbg and h p o r t h g  countries, 

For eae c a ~ t r y  areparate prufections bawe beem made for l980 and Z9W of 

rhe dearand for: a d  domestic supply of rice. The difference &zweea project& 

demand and supply Ss the net trade position, a d  the s m  of mber coumtr&st* 

Anlg 9at of pmject5ons fs W y  as gacKZ as the information, assuaptZaas, arad 

tecbn%qute oa W c h  ft I s  based, T k  bulk of the detgfled iuforaiatfoxt sab . %* 

.$ 
~orraprioara, Web fom the b=%s for the project%ens, fs presented in the appendix 5 

.-' ""* 
> ? 

tabZerr, ptbcipal ly  those In  tbe A, E, and F series* In general, b t h  d-d and : * 

 upp ply projectitma depend cm +he a a q t i a n s  that: (1) the wrrd prfee ei r i c e  
* 

vill be bema D'SSW d 350 <Tl& tPce, 5 percent brokess* f-a-b- aangkek, cbaareaat -:j 
r.5 

1976 dollars) in both I980 aad 1990; (2) clim9tic conditions &n West Africa w&Xl be 

aoraul rhrmglbaut the perrid; and (3) no baait changes occur ia 4 
, j 

West Afrkaa gmmmamat palftltes affecting <a) the price of  rice relatfvs to the -.d . '3 

prices of substitute crops and of foodstuffs, <b) the doraestic p d c e  of r ice  reratire .r 
<!j 

to irs Znar~tiorull  price, md (c)  recent p k o .  t o  invest in projeers that rill inu* 
X I  . P 

local supplies of rf ce- .-I 
a, 
1 

The technique used to make projections of the demand for rice in each cotsttry , - >  
r * 

involved consideration of the aanmaal rate of population grouth, the amu8L rate of "1 
., :$ 

9 r 
grovth of real per cap5 ta incone, d the inc- eZasticity of demand, Separate "4 

1 
<& 

rural and urban eatimatc. were when av.i-1e.l ~ a b ~ . e  mrea contains s l i s tas  
t, d 
2 

-.$ 

'The r~hodology is a t l i n e d  in detai l  io footnote a to Appe11d2. Tables H. For all B 3 

cormtrims it %IB 8ammed that tkge real prlees of rSce and af its dttbstftutes do not $4 
c;ttmge. With r h b  b s a m p C i e n  pXus the assmiptioar that the elasttc%ty af demand -4 

wfeh mspect w poplatian fgmmth in n n a l  and =baa areas eq&s me, i%xcrem in .- " 
r i a  cmatnpticm are dependent d y  on t b  thee parameters mentlaaed Sn tbe text. ,q 
Recent smda 3a r%ce conaqt iun  form the baais for caEOOsing the levels from :$ 

vaPf ch to &b tgrr prajea€%.ons, ' 



I 
I - 

* 

I Table ?hree--&s~~d Annual Utes of 

11 - G t w t b  of Papuhtirrm a d  of Reax Per Cap3r;a Iac~ma, iissuaed 

I! Tacomae Ehstfcfties, a& lkxfved Arraual Rates of Grauth 

1 of Wee Cons~pt lon .  IUBDb, Heabet Countries. 1935-80 and 1980-9oa 

Anam1 rate of Azmual rate of Annual rate of 
grckrth of gr=ct; of real Zac- growth of r%ce - 
popdatf at: per capita &acme el astf ci t~ c o n s w t i m  
193S-W 1980-9Q 1975-90 1975-90 197 5-80 1980-90 

[ Urban 4 -2  3.9 2.7 0-3 5.0 4 *? 



I I 

I 
b 

I 
I -- 
' . 
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I 

I 

of the assumed vahes hv country for each oi t k s v  t 'firrs* p.rramctc*rs r'.,~ , .art 
I 
i to the periods, 1975 CCT 1980 =d 1980 t o  1990, and sf the resuizm: mr,=lz.l rates 

1 of g r w t h  in rice cansutiaption. The a s s d  annual grawrh rates of populttfoa fur 
I 

all countrfes Sir:  ia the 2-3 peremt range, except for t'ne Ivory Coast where 
I 
I 

! 
contbwd large inward migration i s  mtici2ated. Real per capira income g r m h  

I for most. countries is on the order of 1-3 percat per annum, although Rtgerla 

1 and Maurftg~ria are higher, IargeZy because of expecred perroletm and m i n e r a l  

1 fncsunes, The assumed in- elasri.citzes 05 demand vary between 0.2 md 0.6 cb 

I to  dlfferenr cirt=msr2inces amoag srruntries. Given these a s s ~ t i o n s ,  the e s t ~ z t e d  

1; annual. rsres of growth of rice cons-uztptioirr range between 2.5 and 1.0 percent, 

with Liberia and Sierra Uane st .rhe lour end of the scale and rmq masts 

NLger, and Nigeria at the hash end. To a Large extent the countries wltb very 1 
k hfgh current per capita roasumption of r-cc (Ganbia, Liberia, and Siersa Leone 

each coarwmred inore thaa 80 kilograss per capita in 1973) are projected t c  increase ' 

1 . at a slower rare than rbose d r h  a L o u  currene level of constt~lption {Eenin, Ghana, 

I IJigcr, Nigeria, Togo, snd U p ~ r  Volra each censmed less than seven kilograms per 

capita in 3.975). 

RPce production %s projected 43 the basis of known =apacities fo r  expand3lng 
1 - tlw principal techniques of producr;:.orr := eacZ couztry. Consrraists ar. the 

- A 'Detailed supply projeczions for n2ce souzr. ..: s are presen~ei! in Tablt; r -: 
thrme;h F-13. It; i s  a s s 4  char local graduersor, Lee?; pace with amand in 
two other comtrles----Ehaa and Wliger%a--in 00th 1980 =L 1990. Prcwisio-mT 
estSgates of nupgly for 1980 have k e n  ~ a 2 ~  2; a tratimal basis for Ber,fx d 
Togo, a d  t b m z  W ewmtries are ahso assu~ei EQ be i n  balance ia 3990. Because 
a m  of these four COUZITH~BS %as rsceatly bedn a kargr i n ~ r t a r  sr exparcar of 
rice, E k e  assr;snptfons are mt expecred to affect signiffcamcXy z k + ~  projrxcect 
VAEDA r e g f 0 ~ ~ ~ 1  trade psitgatn in L380 and 1990, 



-6- 
I 

I 
I 

I expansfon of each pruduction technl+v~ irrcfu6e reh%~rce [,?;md, latrc~r, we;:. -::+% 

rmd t p a ~ ~ a g e ~ ~ ~ ~ t  capabili~fcs. 7 % ~  pruje:ti;:.s aEe made in 1;ghr aE rececc 

I 
perfamarace aad wlth ' frso~ledge of plannai rice developeat: pprs;e ts. Far r h n e  

I 

projecrs it 1s assumed that iecbzCul problers, such as rrrter control, and S U C ~  

I 
prob3ws, mscb as "hakO~ie affectiw zcset:le=enc schemes, can be rrtsckved 

successfully. Satorally zhe guesses f c ~  2352 are firmer rhan c h ~ e  far 1990. 

I h several fnsrances, jrrdmnts ?ie=zarages z d  on yields dxffer fror r b s e  of 
I 

goverar~ent ageacfes, usually s'now2zqt less o~t&;so and heate io-f praductSar. 
I 

flgurts, Tbe detafled format 02 fr.c seriss F tables it. the ap~aC*%x al luds tn;, 

I I 

I 
Pnd CD tz- tke amseqrreaces oa pto:ect& out?uts. 

the purpose of asking rfie & e ~ ~ ~ z f  ;. ; . ;?pLy pZojectAaS fs t o  fazizaze 
I 
I 

I 
uhechet 5fm cozncries d@t be s i g n f f i ~ ~ :  exporters ;r a ~ ? ~ r E e ? ~  or be ru 

I 

I 
Four- For rhe WA%M regtor, as a u b i e ,  d-d fs P~B$CC:L& :O increase fro= a 

I 

I 
I 

r ~ i m d  scpply i s  go expad f 2-,; 2,333 =T ir; 1975 co L . 7 i ~  T?Fi 
I 

I 2 * f a  3243' j(llP i ? B O r  The a e ~  :rake p3sSgi~.r;, which for rke teg2~r; %s psi :L@P% 
I 

I 
I 

I 1. 
~ m d d d s m ~ x ~ ,  ekeh&S~~e f n r : ~ w ~ f = k ; m  2h'. = %  1935 L; 

I 

t "  

I h I989 4 E@ ~~~ l!KE fn 1990, 

I 
I %be pr@$sE& net m ~ f  gap 5ncrewes, rbre self -rwtffitLertqf raSf 
; 
r' : '- Ear Wpzaw B m m  .a in b c b  1975 a d  1980 ro -85, in 1990. 'El 
P. 
t " 
" I 

5.'- 
@t wewe xilm d d  esrhaca Zor 19PO 9s maore thas half 

I$. , 
1. 
p3- lirmge aa a t  P9@- CcmquearSy, rM5e r3& praperrfan supplied p% 
L%a 

g; pr-t- fm 84 to S9 parcat, .-he akmXaue fPxport gap alate ~g;: 
@'. 

* . " . A T  - sf= m mmf * sf demaad* 
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On the basis of rbe results of Table Four $rid&idual countries can be ~ 2, 

3 * 
grotlpcd irit2 three categof-ies-ex.porters, lajor ilporrers, sad these appmxfPrcexy -,.'; 

..A 
I-' 

self-wffic3ent. Only HaII is an exporter in  1980. vMle both Mall md ,=err8 

fR- hawe export avaflsbilities in 1990.' Tbe 114 W of erporr supplies 

waihble f m ~ l  these M camrries in 1990, however, fills only 23 percent of tho 

Countries .ore or less self-sufficient itl 1980 are Benin, Higet, Sierra Lwoe, 

T o p ,  and Upper Vo1ta  of tbae conntr%es except Sierra Leone renab  in this, 

category in 1990, &uin a d  Togo by a~~uupt2on. Uao Ln balance by asso.ption 

in beth 5980 and IF90 are Ghana gad N i g e r i a .  

In rmq. the p r e j r t i o o .  indiate tbat bemeen 1975 md 1990r tbe WARBA 

r e g b m  w i l l  be- uvrr .clf-suff%cimt in rice in terms of fh percentqp of 

d a a d  r r  by local aspplies but that the absolute tonnage of imports rill 

increase, Omly t w u  UIPDI, countries, W.ll .nd Sierra Leone, wiL1 be exporters o f  

r i a  In 1990, and they e l  be able to supply m l y  about om-foorrh of igoM 

rcpoired by eth ocher d r s ,  =re ~ha.n 80 percsst of the flport dcvmd d l 1  

or$@mate in am casntr%es, Iwow Coast a d  Senegal.. Relative to  the supply, 

dol.rd. a d  import p o s i t i w  of 1915, marked changes will occur in three countlies 

accord* to tbc profcct im:  Ivorg Cour uill return f r o  tqr . rp  MU- 

IOffei-y t~ its ec~x13.s podtien of b Z n g  a major 3aporter: Mali dll change 



, i 

With respect ca Ivary C~ast ,  hawever, thfs coneiaion reqdries 
I 

important qualifications, As memt?aned &*we,  the projectioas are Wed the : 
I 

aesuaption of unchanged govexmeat policies. 'fa t?e face of a r&pid;ky g,rUw%rtg i 
1 

&-d for rice %mporc,s, the Ivofrian government might well choose to  earn- out I 

a cornbination rf the following pUcy changes: (a) increasing its fo~@~-t t 

j 

fn r i e  2rojecra in order to expand su~l%es; i(b) rafsing, Ehe prodrncer prC0,ce 

of rice relative t o  t h e p r i c e s ~ f  other c w s  to exlpanii local rtce ou~guc a d  ; 

ilarkerings; and (c) wing restrictive WR pollc%w to th c- 

of rice relative to  the consumer price of ather dcmestfc fmdstuffs to reduce 

d d  fm rPce, By changing pelicia,  Eac~ry ICloaak suuld, at -t, z-a 

its 9.spot.r gap &bstaat:blly, 

On the b f s  of the remalts srmaaarized a b e  in Table Four, Mali is prafect;eb 

to have 39 MT of rice available for export Ln 1980 .ad 76 9M!X in 19W, 9d 

Leanre 38 TMT in 31990. A critical issue fir whether these potential experts can WE 

produced and delSve.red t o  other Uest African matkecs at costs which rssEce tlirem 

cuqetitive vfth other internatSona1 supplies of equivalent q d i t y  rfce.. InsUhO: 

Into this issrse caa be gained from a sac5nX benef f t-eost analysis ef the rgce faking, 

proceiwsizrg, d marketing technfques in %Pi and Sierra hcme  that arc most f*Zy 

to generate expartable supplies of rice. 

used to whether Wali and Sierra Leone 

capatative advantages in rice production is presented in detail a Appendix B. 
It, :: This approach caa be ~i~ brtefly. The 8 ~ 0 8 8  aad techniques exgected to , 
$ 
", 
?~ ~ 

;F 
produce for export hawe been choarea d t h  refereace to the projections of supply. 

k; 

b atailed information for t h i s  -tion, p r e s d  in a teclmique-by-teqae +is 
R for Mali aad Sierra Leone, is co~,taSned in Appendix Tables, C, b, and G. ! 
t: 



- 

a 

.& - - - 
-9- 

(see Tables F-6 and F-1%). Detailed cost and return data have been tasstmbld 

im actual markt prices prwailiag in  1975 f ~ r  each select& teehEtfqd 

(see the series C zables). 

lh ktnds of adjosaents are made t o  convert the market costs aad zemrxks 

into social costs and teturns, alfmrhg a caapr%son of private profitabili-  

with social prafitabifity. F i r s t ,  the transfers cgused by gov-t tax 

a d  subtetdy p l i e l e s  are removed thrash of cumparable world prkeiz, For 

example, r k e  output Ss wr1uat.d in  terms of what the country caa receive fur 

fts exports of rice instead of the actual market pr ice  which prevails damestfcallp, 

SMlar ly ,  an Input, such as fertilfzer, that czm be purcErasec! from abroad is 

valued at its m e  m r t  cost -i&a place of 8 mbsidfxe2 (crr taxed) market pr3se. 

Secoad, Pabox, capital, I d ,  aad foreign e x r a e  are evaluated w i t h  respect 

t a  theit social ogportmdty costs, or the amaunt of atput forgone from nut 

wing them i x z  tkiz best alternative e m p l o ~ t ,  For -re, famere nright 

seeive gmerment credit at, say, an interest rate of six percent when the 

govema~~~t: m-t otherwise M e  used the capital. 3 s  a development project p%el&ag 

a twelve percent return. In tbis insmnce the social price of capi td  would 

be twelve percent fn place of the six percent actually paid by the farmer. 

Havfng aaade these two kinds of adjustments, one can compare social benefits 

with soctsl cmZs a* determine whether social profttabi1ft-y fs posgtive or aegatfv 

+f the social -fits are calculated w%ch xeference t o  a competitive intemktio11ii1 

pree in an expurt =zket, p o s i t i w e  soeiaf. p m f  ftabil i ly hiplies that the country 

using the teehdqne &err -tiOg has an ~ n t ~ t i o n a f  conparatfve &vantage, 

The Office du bleer, using mahly its e x % s L i a g  techique af gravity 

%zzwth d m i a d  power sad to a lesser extent a9 3atpr-ed ~ k i a f q u e  thsk 

%fled pr&uct%~n with f ertiluer , ds expected to  be the source 

: 
" r 

F .. - ,  
ks;5pt.~~,>&;;ir*$j& * ' " &<&&,&& 
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- 
of most of Mali's exportab3.e rice in 11980, Table Five contafms the 

results of benefit-cmt calwlat%aws done fn both private a d  sorW 

1 prices. 3eth sets of eulculatforre are based on returns frcna export 

EO Abidjan, Ivory Coast at a c. i. f . prke of 5350 per metric tom uf 

Office du LESger's: current tecBnfque8 %s highly profitable in bath 

social te-. RAce pjodwticm &ex the Wrwed t ewque ,  hawser, 

profitable but pzivaa?Ip uqxofizable, w e l y  because farensSf%eat&m 

greater: labor and purchase& -ta on smaller ~ h o l d t n g s  that ere rco 

campexteat& by bsgher return, & sbrram in G, i m p m e  

irr tae ~aculatian, addgtzlcwn to tlhe vorld g t k e  of rice, are the 

key assumption fir the axtaIysia ie the writing off of past e a p f u  

coats. The decision to &-re these sunk costs is $ustffied fat. the 

i~ question at ae. Wf lce du N i g e r ,  dthaugh future fnvestmeots mast, uf 

be fu l ly  cctstd. 

&li*a potential w r t s  in 1990 are anticipated to oaia;s&i): fram rbe Off 

&a Niger, usfng the intmsivvc technique entirely, and from OpeZatdoa 

and Operation R$z Hopti, using an fmprmed technique involving coutrolthd 

floeding, animal m r ,  and fertilizer, &gain, the iateraatiopal 

is exam-ed with respect to the Abidjan market, and the same c,i,f. Ab 





4hs offiddl excbaagc rate for W.l% Zs 4228 11PIS1. Tbc 8ocSal crchaage rate 

%be officLl utdmuge rate for Sierra Leone i. la 0.90/$1. The s c d d  exdmmge r 
Le* I*ZS!$%* 



* 
are gfvm &n 1975 constant dollars and their relative relrc%onshXp is 

asswaed not t o  chauge betwea 1980 aad 1990, the results for the Offie@ du 

Ifset'"s fnteaeitre tcechoigue taa be taken to apply to bath years* Rice 

prmhcrfon fn the hro opcratfoxs I s  s3t&ghtZy less socially profitable than that 

in rhe Office bu Xiget, but S t  is srffl c a q ~ ~ t i t i v e  with btematiaasl m p p l h s  

st the a s h  world ptfce as long as W f ' a  ~~e rate vis=&vfs the f 
2 

": 
-4 

Wnitad Scates deP1ar does sot; remm rrr its (unusual) 1975 lmfel. X;tlkr? :g 

prafitabflfzy of the ntc techntqu~s of the Office du H i g e ,  t b t r  oE tbre cmtmlled 

f fsodbg method of prahctioa depends itnpartaut;ly on the v s ~ l d  rice prsce, a-t 
-, 

eoets, y f clds, and labor costs (see M i x  Table C )  . hiucie;l, to  -2' r 

I' advantage, as ell, is the asstraaption that the two iplproved teck&ques -1J. be 

I 

The Ftture c ~ + + i t i v e r t e s ~  US b l i a a  rLce vaci el~a tested fn two &df tfon&l 

petanti91 export oarkets-central Ivory Cmst (BmmkC3 hicar, -ale Cfoen 

tile closer ~rax%mftp of than Abidjan to Half's sources of rice production, 
I 

naPiun rice is canskierably -re co~peritive in central Ivory Coast  than on the c-t. 
I 

I 
I 

ir'sth respect to Dakar, Halfax rice has to compete vich broken rice that has a much 

I lower price than that aporced by Ivory Coast. As a result, far I990 %fee fmxk Q.fffce 

du Niger "Ls only competitive in Dakar f f  the world price fox: the braken cpd%ty 
I 

I tmplarted by S e a l  rises to 10 percent above the lever projected this &ysb. 
I 

1 Sierra teooe! projectd so be roughly self-sufffcieztt i n  1980 aoCt to b e  

k 

an exprr: potential of some 38 KXT in 1990. Exportable supplies are expected 

EQ urig&mte fraa southern S;bexra Leone t o  supply the Itoxtrovi9, Lfieria m r b t  
I 

I 

1 35 an ass,med c,i*f. imp or^ prfce of $340 per wtric ton, Two bprm& tethn.r-, 
I* 
t 
I oac located -fn i a b d  waatps and the other in up- areas, ace 8nticSputad 

ta ix tbe sources of Sierra ~eonrt's experts. As shncln fn Table Pive, the 



oo fiP ; I M ) ~ c ~  p*a. *RIIC key P ~ ~ O D C ~ C T  d e r P y 3 s g  Sierra Laxme's twchX 

f ircabiff t f  b bWr cost, 8-c b t h  te&&qum iarolve very bQ,b Labor 

ks 3mpur-t am=pz%ea Sr tZ#? wm & ther curx:mt C1937) exekmge a t e  

tbrr IIoPted Stack- bl .hr @a. 1.UISI) ratker Ehsp the 1975 rate a. 0.90 

to &&eta oecw proffmbility. Amtamptiems ar trtwprtatS.em costs for 

SX-a Letme are ucXI less c a U d  rhan for Halt ~~ the dieuma~es 

4 
ft is ~ t r u c t j l v e  t o  teat *he scrzrritivi~p of the results fur all five A$ 

lj 
- 2 

techn%q~ms te &tag- in the a;rrrrurped v ~ r l d  prfce of rice, The bwamt -26 r%ce 
7 3  3 

1? 

pricw (23 percatat b r m b ,  c.5.f. Abidfan for Mi d c.i.f, &mxaPrlrr for. 

3 

I 
Governeeat PoXicies Affectfng Xntralregiod Trade of Rice in %lest Africa . Y 

< 9 
": 
.* 

. 4  4 
While: virtually aP1 gcrve-t poUcies fnfluence to sane &gree the supply 

d rad daPrd for rice in W t  dftlua cormttlcs, the mse i.porcmr pliefar are < 
tho* which d f r e c t l y  affect <a) rke  peces,  (b) i'westnrents in rfce produetiom, 

,;'J 
&tailed i n f w . r l a ~  for this seeti-, preen& m a c-trp-b~-c-try basks. " .* -* 
b cnntabd. in Append* T & h  Ib-1 thxough &231 ,a *.a 

,4 4 



precessing, and distribation, and ( c )  international trade in rice. Con-qnent ly ,  

discussion of future govenment ps l fc fes  affecting the prospects for intrareaicrnal 

trade of rice fa West Afrfca caa caavenfently be subdivided into separate 

cmalderazfon of price, b v e s m t ,  and rrade policies. 

Prgce policy refers Ea (a) use of taxes or s u b s i d k s ,  or (b) =fntehancc of 

price fioars or i=ei'lf%s by raeans of gi;rvernmat purchases or sales in order to 

e f t k t  rafse or lover c o n s m r  or producer prfces relative to vhat rhefr 

matker-dereratfned levels would have been in r k  absence of government intervention. 

Fat exaaple, f :  a gavertuzent *shes to encourage an oxpansfort af domesslc productfa 

i t  could guaraneee purchase a+ a h f g b e r - t h a n e k t  price t o  producers sad then 

either pasa t b  higher ?rice w ro curmmcrs or absorb the extra cost with a 

gmrernraent subslug. Zn rttfo example, there would be a rrsrrsfer from either the 

consumers (if  hey paid hlgher prices) or =he government (if Lt subsidfZed) to 

the producers, To the extent thar che government allows the cansmier price t o  

rise, f t  nust correspoadingly carry out a protective trade policy t o  force the 

cans-r prlce af iPpotted rice t o  increase in step with that of domestic rice. 

Or*nerwise, consumers would sinply 8Mft to buying increased axno~ts  of imported 

rtce at f fxed c. 5 -  f - hpart p d c e ,  Because of this link bemeen domestic 

and hported cice, price p u l f c y  typically includes actPons thar affect  supplies 

of both local aad foreign rice- 

Infowtion on price policy for the past decade in all UARI,A member countries 

i s  eonftrieed An Appendix T a b l e s  3-1 through B-13, Qfficial price SnformaEion is 

useful because it represents g o u e m n t  interttisns, but private market prices arc 

required ta be able ta understam8 tbe actual e f f e c ~ s  of  govemms?at polfcfes. 

For most countries. g o d  informarlon i s  available on import prices and on the 

off icial  prices established by guve-emt. h l y  a Eew countries, however, h m e  

wllected Icing series of refiabLe pZfce infuflpat- f ~ r  private prfc+s: actually 

prevufllne in the aaarkets- TIM oESic;terX. arm3 prkvatre prfces art qu$valcnt only 



, P"4 

when the governteat is able to minzaisi a f Poor price by being willing to pure- .ij -- 
* 1 . . 

the supplies ofrered or a ceiling pr2ce by selling rdce to a31 k:uyers, or fU ;a 
7 > 

3 
fastances when 5 t  can effectively employ trade policies to tax or subsidize rice -4 

'44 

in order to off set r k  potential differences between off icfal a d  pd0at8 prices. $ 
. -1 - 4 

" 3  

The c.f . f .  -rt price represents the cast at whfch a cauatrp -- purc*e 2 
,2 

5 'r 
fmported rice fa u n l h i t e d  amurrts (sface none af the West Mrican comtr&es ' i . 3 
purcheses a large enough quantity of imports to influence the uurLd price of ,mi- - >? 

, ". rice), The Import price can thus = m e  as a wint of cumparisoa for peces of + d 

SocaX. rice skrrce the g a v e m a t  could always choose ta import more (or Zess) at 7 , - 
the given import price. fn the abseace of governmeat policy oae would expect ,: 

..I . . 
'1 

rhe producer price of local r ice  to be less than the w o r t  price of c-parabze -.! 
xfce ,  reflecting a processing and marketfag marrgin, and the wholesale ptice of 

local rice go approxilaately equal thtt 3nport prtce. Xn West Africa, hawever, 

govcmmeats htervene to alter thfs market-oriented detenniaatfon crf prfcea. 

I' Four instances of price policy can be distinguished, First, itapositfort of 
"I.' . .! 

a zarfff or qutmtftative restriction on imports permits the domestic price of 
".? 

rice EO exceed fts free-trade level, thereby opening a gap between uhalesaSe and ,.>: 
g 

>:; 

c.$..f.. prlcas, In this c i r c ~ t a a c e  consumers pay mure for Local rice to the ,.z 
..? 

"Z 

benef i t  of t h e  producers (or of the aerchandSrers i f  the marketing syst; S.s niot .: 
>+$ 

I 

competitive), and they also pay more for imported rice v f t h  the difference *? "* -. 

accruing to the government treasury as tarfff revenue (or t o  those formate . - "r " "  
2 :  

3: 

enough to goh access t o  impact licences if quantitative restrictibns are used .i 
"e nnd the licences are not auctioned). Second, i f  the damest2c whalesale price f s " 

,"* 

bwes than the c - i - f -  *port price, the govermaent price policy subs%dizes con- ,E .P 
.,!j 

s~aptim. direcrly from the treasury for imported supplies, and fndirectzy for' ' A -z 
4 

I 

local sxrpplies because producers receive a lovet price than would occur in the R 

I ? * 
I -1 
I ,  .a .mcr or govcmmnt p ~ i c y .  ~ b i r ; ,  govemnmnt can protect 10cd prodwt$oa $4 

I 2 
I to such an extent that both w?wlde and producer p e c e s  are h Q k r  than the -3 :g 

- .>?3 



wholemale prices by providing direct subsidies to farmers (or to processors or 

digerfburars) . 
ft %s tnstructfve t o  croztrasr the price polfcy for rice uf W A R M  cormtr5es 

by grouping r h a  inro the four categarfes just described. The results, shown in 

Table Six, are at best s-csrive because of the absence or' infamarton on 

processing and marketing margins (ea*sing repart& prud:.xer prices to be b2-eb 

damwardl a d  w h u l e s t l l e  ;*arktin& margas geausfng reparted coastmer prices 

ta be biased upward), En 1972, when the -rid price of rice was  quite Law, 

seven WARPA c~untxfes  wdertook protection policies that s13wed the retail, price 

of rice :a exceed the import prfce and at tire same tisite set producer prfces at. 

levels beneath the vorld price. h that year five countrfes ( G d f a ,  

Iuurp b a s t ,  Pfauritania. Senegal, and Upper Valta) protected local rite preduetiaa 

to such ar: extent that both retail and producer prices were greater than the 

varld price. The r-fnfng count-, Nigeria, was alone in protecting producers 

with a &inatXan of svaewIzat higher coastmer prices, and direct governmeat 4 3 
;j 

subsidies which cacsad the producer price to exceed the retaiL price, uhfXe both 2 

3 
w e r e  above the %mprt pr2ce. :4 

3 
The world price of rite rose dramatically during late Z973 and 1976 causlng 3 

4 

many Cest African goverrnents to shift price policy. Six of the n k e  WARDA 
4 ".. .'4 -" 
,. 

countries for which 1974. price data are available-Benin, G h i a .  Elali,Bfaurirania, 
a 

6 g 
Senegal, and Sierra Leone-chose t o  subsfdire consumption of fmported rice in 

?! 

2 
allowed retafl prices to  rise mfficfently to maintain their earzter posftion "'4 

5 
a w e  -imrpott prices- a; 

P r i c e  data fa 1976 are not asrreatfp available for most I W t D A d e t  countr&es. 2 
3 
-2 In that: year tbe world price dropped t o  a bevel  that was about half of  t h e  peak -: 
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%b&e Sh.-*tafl* &port, snd 
> 

I 

f e0d-r Ria k l a t i P a r b i p s .  Y .  m c r  Camtriee, 
, 1972, 1974, an& XSf6 sb 

ceatries a9 %&eat&) 
I 
C 

I 

I 

I --w 1972 

1, 
[" 

I 

t Giilarbh 

! 
I- G b m  1 a-a- 
r 

X V O q  -t 
I 

, Uberlr 

I ma 
I 

I Haurttaa;tr 
k 

i Niger 1 =*a- 
I 
I SNbCrb 8 9~8 .  

I semgal 
t 

Togo 

Upper V d t r  

i a 1 Source: fables 3-1 rhrcmgb I1-313. 
s. k. bEmtrie. in tha tabre arc dcftrsd a. foUovs: 
'" 
A'A 1 prioc g u t e x  r- c . i D f r  i q ~ l r t  price seater L~.D prd- &e ,: 
I: 2 - c. i . f .  igort pdee g a r  than retail prlca greater th.n prQdoolt prio 

3 - rauU pd0e g U L Q  ehm prod-r WCC gMer th.n c * i * I *  w F  ', 
4 ' pmdam p l o e  greater tlum rctAfz p r i a  gnerdC.t!er cb- c.i*f. &mpmr+ pria . --+ 

E: &a* - pfiC8 dam am? not al%Zhw& a v 

!< I 

2 x 

I 

b" . I 



p~liciur a d  set official  producer aad retail prices at levels that exceeded 

the Wrt.  price. Eiberfe shff ted  pl%cy a d  adopted chiis s a w  price s z m t w e  

foz %he first t h e  dorfag the per-id under caasfderatisn. Ta Ivory Coast the 

offtci.1 price for paddy (in d;ill& rice eguiwalenzi was higher than the off ie i l l  

I remil price, ad both ere! b 09  he camparable m r t  price. 
-- C 

I 

I 

DE &orc, contraq- rcr c:~~~vet).rl& wisdom, price policy in WCbRPA countries I 

I 

bas typfcally ptateeted producers sad rafsctd the costs ro consumers of both local 

sad tmpurtcd rice. %ria$ 1971, however, when unusually high rXce prfms PXC- 

vaXled, msay couacrAcs ebse not to allor constrzper prices to rfse te the f a  

e x r a t  sf $=porr prices and fasread subsidized bports of rice. Apart from tMs 

acypSeal occurreace, W A R M  couar-irs have generally aseb iorpett pelicy t o  tahe 

consumer a d  prdrrcer prices and CQ celleet gwemment xerueaues en m r r s  af 

1 rice. 

1 V9 second prfac%pal set of palfeies affecting rice 5s mde up of goveement 

1 & ~ I e i a s  to devote portIams of tbefr capital a d  recurrent budgets ta  develop- 

I merit profeczs that bring about -re rice output;, Scme projects directly produce 

amre r i c e  while ushers create c d i t i a a s  that intprove the profitability of rice 

prduccim by decreasing the costs of fsming, pracessisrg, or marketing, 

1 Especial ly  iegortant for inrrareg$oaasl trade has been inwesiment. re -rave the 
I 
1 trmspartatim infrastructure connecting Vest African countries. idf.$fctraT 
I 
I , gavennr~eat plans to  tnvest in rice projects are rcfle~ted la the supply 
i s  
k? grolacrtons of Tabks F-2 cbrouPh E-13. 

5' A third set of palicfes, related to trade, has the musr dSrect ispact on 1 8 prospects far htraretgi-l trade d t h h  &st Afxfta, h e  faPperCant asgkcr uf 
L- = 
$+ trade th deciahx w~zelwm amd by lams w l ~ h  z.n raise X W ~ %  prices otw~e 





rowscmr policy attempts u, work o. tbe supply s'dc in order 

larl produectua be94 tht a3redy project&. Ir ir c c r t d d y  

that tWDA camtrfes could grow arrrc rice in 1990 Oham the asextints 

bceD pmjccted in this paper. Tbe i s n r  +hen ccwe UTk tbesodaz 

of such an effort, k i l a  real resource costs ape rarely the .sole 

dtaaativt uaps to stimulate -re rice output, s.:<kd rezatftre the price 0 

a more gr&ml, tha@ d i f f i d t ,  approach of tecbalc 

*re. e t  approach as -re -st Afrhm 

m. pz- for erprt at p%ices that are 
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b: '. *..>+ I . ., 
9 7  3,m7 101 2,636 9*2f PA. 89 5-30 9.62 -45 , . ,; c'Z 

! I . ' 1-2 
. " 

k . 3 9 7 5  3.W2 421 2.701 9.68 n,a, -97 5,30 , %.OIQl ,457 t ".I I. .-, 
i* - ~, s, c. I .. -: 

4-29 
-. " 

1 i F ) l b  3.109 436 2.773 n-a. 1-41 11-50 18-38 -37 :" . , . > . +  ::$ 
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. %bees: 4 
,'. - t ' . -24 
; %ces: WRDA Rice S t . W F E a  Ycarboolt for 1964-70 md WARfaA %appurr dL ~ s i o q  an R.?. : . v 

- 4; 1 . a %  

b I L," .P 
, 4  @ saps&:  or r m ~ l  u r ~  poplrkti-: G.I. m a ~ l h i c  Y-IWO~. 1975. I i- 

b > 2.. 

- ,  $ 
*... "eddy pnoduptfwr i s  -ed ro rice cqtlZvdeat at a dlllng rarta of .64 for DdS-70 &- . F f l  

e;mph; x961 Pt:+ 
. .65 fsr 3971-76. PrcdnetA~~~  year refers tu later year of crop year: 

- <  ' S f  
*- &a f- 3964-65 crop JT-, 1 I * ;  

&, , : 
[{ ' ~ c a  ia stocks represents sfo&s at the cnd of the hckicated year dntls s& at the; -. . . _l 

- ,?< 

"2 ' ,.. f the mme year. Figures far 1965-73 are not avaiZaBIe but b- tet kf . -,$ 

i , .z 
",'i 1. ' '-":4 

rn pezrcent uf paddy pxdl!e&oo. seed use i l B  56 kaagrm crE M-~ ,&&&$ 

*@."g&';;$ 
d A., j 1 +:$ - ?  

" + 

is de- U 5-rrr d Z W S  -Tt& w m  me p-IF 30 D&,,y-i;$ 
b" .*k;&$$&$ - *?* 
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I s ZPsle* epb Sdf -Str f f . f .w  ~ c % w ,  i%5-76 

~ ? ~ U E . ~ C  tolrsuf ~ ~ ~ t k ~ ~ ~ ,  

P 

: 3?%6 4*ax  1,34% 3,504 

3963 4 l a 4  3,632 c .  " 5&39 %,a4 3,325 

t" ' .mu 5,473 z,321 3,959 
I-- 

! . 3 5,7QI , 4,078 
L 
t- 
kai *Sn X r 7 U  4.199 
q 

=?3 6,ZB 1,1868 4,321 , ' 

! - 
. %?- 7 5&45 2,- &&40 
C<t g: 
" 3975 4,7m 2 , B l  4,369 

. r, 
%fwgim of mbrm : frm 1965 through 1974 it i s  the cri~htted paphrttoo ck . '1; G 
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. " - 2  6 

r U , . + 



are f- WW, ~ r n  -re d'&i.fan, aiafan. I 

'Seed Pd me d a a l a t e d  at 15 per-t af pmlrr:e,zm by Ccllule -t, in 
tt W o k  & &%tat le -t de fta Pzw3mcCi.m RhieuLe, IlfreetW b SB- 
:rt Frog.la, Dirccrfon tcaw du -bop-t A&cuI~. m t ~ r ~  dt l'mam. 
, e E l g o c  da tccc d'Iloi~c, dbidjm. ~ . i  1975. lWW!i  POI 10 ~ K C O ~  ~OUC. 4 
'r?r~ocr et 70 UbgramS per W*za~. 
.- S U ~ ~  Yawbcxbk. 1975, p. 1x9). Sccd and leues uc cazkwzrtd to r%ce.mddt 
as A mdllSng rprf %e of -63.. 

I 
1 

i 

kemeded r- trade r y  flav f r a  M i  to Emr~ but. and f- Ivory b r t  to Qmnx, / 
--, md p.rf.p llppcr V o l u ,  dol tu obocrtrrd prbce diffcretm. A c t g . l  d 
c' 

: Am=- slblmztc a& W f u e  quallties wrted opu 10 yews fncrtdt: 85 garemat Wgli., 
@123 (25-30 pmmt b r o t m ) ;  2 pant qatfF. -10 g- ~~1~ ->; 
U w w  bt- t m  B t a ~  5 to 50 prtsnt~f t~uf, ~ L Y  I 

1 
I 

1 

I '''kcc ..rrzuty i. ddw u pmdactisa d m s  seed md 1-, dnoc %a .tOCbi 
fisa lrvtg imparts- 

~ . % ~ - u & f ~ ~  ratio %s M i m e d  ptodr#r;ian zdmus med and losses, d 2 M  by ort . 
: aRd3.abrarQl 
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TdXe Aw9.4%*%a: P o p . h t i ~ 0  S& Rim m e t % - ,  

M, ad S e f f ~ f i d ~  R ~ ~ o L I ,  1%~-75a 
<ICBao%atlrb sf UE PilXed rice eqtrsvahat, 

0- M ~ t r b )  

.EM9 59,230 a-a. 

P-a- 20.5 4.7 

rtoclbr stdm at: tkte end of the indicated y e  
the sam Figams for S65-73 are sm t r p a W 2 o  b: 

of prnddy pxaactioa* Seed - i s  SS fc?ll@g€mas of pr&* per - m@ rice eqgmtxmt at 1 lFfsung rat;Z@ af .Go* 
h l g m r m ; i d l ~ ~ ~ r . ~ l k g a s t L L r y l s a r ? 3 .  ZqNmks; % m p r ~ U y d r a h  gr&. 

~ ~ ~ ~ ~ ~ ~ ~ ~ r r r d  
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r -  

I. 1.' YabXe A-l3.--'i'pper Volta: Populatfm and itkcre Ptcducti~i%. 

Trade, an5 Sef f+Sufficiemcy Rat& as. 1965-75" 

(thousands of isecrfc teas of d l l e d  rice equivalent. unless 

1 a : W W A  S t a t i s t  LC. Yearbook, 1975 and update, unless otheXrVpse iodiatal. 

Source: 1975 Census. Insritut m:k-1 de la S+acsUque ct de k w a p h f e .  
I dbwmrrf gr-h rare 2 percent per ,annum; urban growth rate ;+ ? percent per 

.a 

prudwtion is coavezted to t h e  equ%vaLt?~.t at a m i l l *  ratfa of ,62, haduct- 
fers to later year of crop psar. For emmple, 1965 productfun $.s friar l W 1 5  cxup 

Source: Fur 1371-1976: Hia%sf&e de lthgr%culture et de l'e;tevs;ge:. 

b st:acb q- smdm at &be end of trhre fodiwted year a t d m  at t3te 
laf t b  saac year, TPww for 1965.79 are rmt mmtluble but are m e d  ~o be 
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T a b  3 - : Selected Price Series , 1970 - 7 8  

I ~mmul merage mS per U X e g r a m  of l i l led r ice,  unletsr otheru%~c hdadfuccd) 
I 

~ * 

*'; 

Wk1esal.e 
off feiaf 

1 a-C:cr - =or S t ~ t L s t i c r  I-traok. 1975 and update. 
I 

i-f - prfic- 8Va-e u%C ~atun. d%~idfn(i the t o m  v m  of -rt8 by 
I the qtmat$ty. W r t a  aze pr4m~fly 30 percent brokeaa. 



" b 

~t -Wet& PFiae: Ser%es, f %-76 

I-1 -age UW per 

Re- 
c.i*f. - Wtd olfb%cW 

Iiu amf dc*d - -d 

f 9 a  . i.11 naae near. 

3967 e f t  P.S. Pea. 

fi?Wl -12 a*&, a, a. PI a. IL*Qc 0.8. XLI&, 
.;j 

];%g * l5 P.1. n-80 PIB, n-a, a.a. P.O. 

1970 .I2 P.#* 0.8, . 17 -17 n.a. -+. 

.w .i 

*I2 : 
.' :;*.$ . . ... . . *-> 

,.<$ ; . j  

,It4 , ,.;$ .' .: :->: ,?* 
020 ,,$j 

. ,,,;;4 
. , ;'*j 

,..4 , , *22 . . -, , :-- -,.: 
.'.?,3 

, .. 'C.  

7% - *Z' 
h': 

.9 .hi- are e o w c r ~  at the arterae -I rate fot t k  year iniiutd. -e rat&. $ 
for 1%- ut dcained fmm the WUDA Wce S t a t i s t i c s  Yearbook, 1975 and far 1-76 : c . -5 

f .ra t?e IHF Zatamat l tma2 F-hl Stat3st*se $3 
t 

R i . B 
' a 

'Sarce: Ilec S ~ t i s t L u  Yeaxbook, 1975 and update, a e s s  ottremdse indfcated. ,.* .$ 
. 
;.* 

'cai. f.  p r i c a  are average ungt v92ues. Obtained by dividfng the total value of iopoc. by ,:$ 
the t e a  quaat&r).. AU priceu refer to f 3mmciaI year, rather than uland.r y-. e t s  I4 
are pzimarily bmese b B1 ars$( KZ, \73j 

,: ,# 
p: 
-7 

d-a: W.bL E"x&uce Harkting Waxd, 1973-76. - 2 " 5  ,<* 
Q .; <$ &*~krbie to crep y u r  4- A . a  7- ~ i ~ W *  .;% 

.+j 
#UP& rSe  .9clinlant prk- rtc obt.ioad by dipidis(r producer paddy prices by the m i l l *  ' '8 . d 
satu  of .a* ' 2 -I 

-9 . .,< 
A 



Table B-3.--Gbutl19 Selected Rice Series. 1965-76asb 

awaagb VS$ per kg3ograoa of milled rzce, ualess othervise ftwt$cated) 

I 

C 
&tail Wholesale, official  

Ierrr c.i.f. of % 5cia% Local Bnported 

Notes: - 
a 
Source: UA%DA &ice Statfstfcs l l ~bouG1979  d update. 

bpr%su ara e - e r ~  e b  werage exchaage rate for tbt year indieatad. &change rat 
for I95569 arc &talaea fram the UUD.A mce S t a t b t i a  Y e a ,  1975 arulL Xor E%9-76 
ftert tte ZHF XatematSmal F W c f a l  Smtistics, 

E c , A. f , p r i e s  are average rtnit va;X.ues, obtahed by divfdhg the to tar1 value of i-rts by * : 

the total qaamtity.. m t s  are prinarily 35 percent broken . 
I d 

~ppli icabk to crop yeaz ending ia year iadiurted- 

' %AIM ziec equiv-t are abtaiaed by d2vi.d- produces paw prices by the 
U f e g  ratio of .63- 

I 
I- 
!- 
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Tda3.e B-6 (cmtimuedf 

84kpp3.3cible te ezop pear ead* fa 5'- 3Sd3.ated. 

%rm ricc aqdvdent pri- are & w e s t  by H- producer -pattty pr5-s by 
the dw rat20 of -6s. 

'-age exchmge rat- for January end Feb-rp U77 were used fm cmven~fm. 









Table F+10.--Sermggal: Selectad Price -fes. 1965-76. 

b m m L  merage VSS pcer L i X w -  of U e d  rfce, unless otherwise indicated) 

Retaf 1 
b a ~  #hslesaTe f 

pt%vate ~riva tee  Off kid -mGz-- Producer, off~ciaf5 

Y c - ~ f .  b*c ~ a l m d  kdens brokenrr off ietal p a w  
EiMeb ric% 
ecp%paPmt 

a ~ s - e g  are cosmerred at the average exdaimge race for the year fndfcated. 
~ J D T  1%E-69 8r45 o b c a M  Iram the limDA Rice searhrlha Yearbook, 1975 aPat, fer 1969-76 Stam 
g b  IXE' ~ r n n ~ ~ l  B - m  St lPtbtdcs*  

bc. i. t. prtces .re ar-e unit values, obtained by dfviding the t o t r l  value of b p o x e s  by 
C k e  mtal qwmedtq. $aPpcrrts are i l y  brokem, 

f =, D-ehw-S * la U.z lcu l~e  ur Sl+rrcgal, Rapport Cenexal, 1968, p. 55 





Table B- l 1, --Sierra Leone : Selected * k c  Series, 196U-779 

E- - ;(aEausZ average US$ pez kilogram of ~~Lf led  rice, .sraIes orhemhe indtcar@d) 

LI 

b d 
Ptdueer. o f f ~ c u l ~  

c,i.f. ~ e c 9 f l ~  ~ m o ~ c s a ~ c  E U Z ~  ricf 
Free  to^ i"!rket Qf f % e M  ~ a & 3 ~ ~  xwxfdhxt 

=.a. .09 -05 . 07 

PO a. -09 -0s -07 

-12 - 09 -06 .t% 

-12 PI&* .w *Mi 

-07 -14 m.8. ,64 -06 

-38 09 -00 -06 

X4 09 05 ,FR'T 

17 .I1 *04 .09 

.10 -18 .I3 -06 -09 

* 21 -17 -66 .69 

. I7 , 17 07 10 

.I9 - Xb -06 -09 

-11 - 20 - 16 .Ct -10 

.32 . ~7~ -10 .15 

LL-O. . t l  .3? -16 -24 

P-8- - 51 .65 * 19 ,28 

=.a. a.3- -48% 2tg *st 

r3.m are converted at ehe average excbxge rate fur the year fadieateit, E.rc=haage rates 
er 1%5-69 are damhed fx- the WAEBA R i c e  Statbrics Yearbook, 1975 amd for 1969-77 

I, c.2.f. prices are angage t m ~ t  v ~ ,  obtained by diui&g the ~ o t . ~  *~uc of *tr by 4 
u&ad quanMty, lmpurrs are p r % ~ # ~ U p  2 W  percent brolttens. 





b 
-!', c,LQ- are svafqe d t  vdmes, abtained by divtdfn the total value of m r t s  by 

t h  mtdl qaaat5e-y- are mil? W t e  rice, vho f e grafn* 
' ~ L W L ~  LO crop p ia y u r  imiimtd. 

s. 

IF, %l.d - roryfvalcnt prices are Ob- by dividing pr&er paddy pikes by the rill* 



Table B-X3,--U%pep Volt%: a t d  Price. Serfes, k%5-76 

. 07 * 12 -27 .22 *I1 

12 -23 -19 .ll ,t8 ' 

-14 -26 -24 -12 -19 c 

.2L , 

n.a. 

- 38 -56 - 54 -16 . -26 , 

P. a* -61 -63 a5 -24 

'prices are c o r n a d  at &e average - m e  rate for a e  year ~ l ld~utei i .  kt- 
for 1945-69 me &tabdl from the QU&U Rice Stat i s t fc s  Yearbk,  1973 and far 1969-76 f r o  
t b  m~ x n t e r n a r ~  ~ i z u m c ~  ~~atistfcs~ 

1 

1 

the mtd quantity. lhprta are pr-y *ole grabs, 

Applicable rn crop year d i n s  fa yest indicated. 



T a l e  ~-1I~,-!3&rrar Lean&: 
, 

Production Budget fox Farmins 
gj" 4 
r. Emproved Inland S u q ,  South 
i"r 
Bi p (Leones per kecrsre) 

I n I 1 - - "  ..--. - -..-..-*IIC.-u& * *." ..)*-<- *-.-- ---.-.. II."ICI-."-----. -I1- ----.I-.- .**I-.-- W13.U---.------C 

p--."U*l.9.*.. ,.*-- .,-I,.II- x ---*-*--.&" #**- h - --...-D I . L U - r . . I I I I I - - . w - + - - - - -  I.*-.----- *--I---- v - - - . - _ _ C _ _ C _ _ C  +.- 

coat subsidies a n d c a p i t a l  Man-day~ value Skil ladLebor capita1 value 
UI-YII 

1. Direct labor inputs" 298 238.40 2 38.40 
A. h n d  preparation 18 
B, Seading und planting 118 
G ,  Weccdkng fS 
D. Chemical applisalion 2 
E. Caner01 of bfrda,  etc. 15 
F, Harverst 90 
C, Thrcehing, winnowing 3 5 
H, Trsnepore 5 

'b 2. #sad toole 12,22 

' 15+ Xneecticidttrp, Q U C *  1;. 
1; 6. h t d  developmanl 

f 12,34  -4,50 

I I *  Animals 
1'- 8*  Bguiprwar 

1; 9, Machinery 

f 12* Water charge 
s: 

!"' &3. Other coats a- 
,I. TU~LLL C O B ~ B  84*74 -40.25 -42 c 9  t 

---..- ...--."- - " --* -.a- -- ..---. . .- .r- - - - ..- -* - . . - ~ ~ l * ,  I r r r p -  

259 SO4 34.90 74143 . *--- .--.,,".?-a 370139 +. . 

, Yie ld  &; svrkct price of prddy &; ratios of shadow price to merlrat price fort uneki1l.d labor 1.0 , 
**-- - .. 
b"$ ekLlled labor 1.0, c8pit.l &, and f oralln exchange >.15/ZQi totel 6oci.l cost per h e c t a r e 4 E i  total 
t+t 

' 
" 

ao~i.1 cwt p r  a c r i e  ton rice equivalent ~ e .  1 8 4 j ,  260k , . 



Tab le C-1 b I cont inued 1 

Notes: - 
%n=daP inplo a n  based on 1971/?2 and 197r175 pmlurtiaa surveys (Spencer and 
Bprlee, 1976; S p c c t ,  1975). The ~arraP wage rate is estiwtd at LR, -30 prt 
atag day, 2X 9 of g w e ~ t  nrinin1~: w~ge, 

'~radi t ioaa~ tools ire waluatmi at I a pcrceat oggmrhlaicp cost ( ~ e .  x.331 
60 percent operezcx cost (Le. .lf%i)& &a addicisnol i~vasmettt of hr Zfi.QI, sade tkndcr 
pteject  auspieea, is dep-r&at& ever three years at 20 percent opportunity east atrd 
8 percent operatar cost. 

caatraac vttb this figure, the S ~ P P L ~ X  value of c a p i t i l l  is te . 0.w. 

dkesing rarer of 67 Uiogr- per hectare arc based on survey r-Its. The prolcec 
sells seed far Le, 8.W per b d e l  0% @s (Le. .293/U5agresl). Cossa are 
diaeributed fn proporrioa to  o&er costs of production. 

%euc col~pounrd fertilizer cmta are based on an Eastern Area Project s m e p  re&dt 
found farmers tmbg 267 id1ogrma per hectare. The project xeccmmnds 299 ki1.0g~8~8 

L rota& labet over traditional practices. f~ asstimed chat 10 gercenc addftfsacsl h 
aePd ifor raeuzrcat operatioas, i .e,,  Suud repair aad better seed preparation, Th 
rest && devaltogmiut labor valued at r wage rate of b. 0.80 and prorated aver 10 years 
at 20 percent hnhadow fnterest awl 60 p e r m  opaatot  irrtetcst, 

Tradatblc inmate und siri l led labor costs are project deve lopat  cosra b a d  aa costs 
Eastern Area and Norrbrn ~ r e a  prejects Ck'brld B d c / T D A  f*anced). %a projccCs ax* 

cmtfam . 
'13 crratrast ui& t h ~ s  figure, the sac- valtle? sf capital is b. f~-16- 

activity needed te matnrafn projscE s c h i w ~ t : s  %a %he post-projecc 

bids are a s s 4  to increase to 50 percmt abave those achieved by c r a d i r i ~ r d  
swamp technique. This represents levels achieved by the top 1/3 f ararers tn the Eastern 
Area Project in 1974/7S. This  pb%d Ils ssrwaued to teprmeat average farmer performance 
at the tllme of project stabilization (19773, The yield i s  adjusted Pox: It) percent: car- 
farm P~sseo-  

J f ~ c l a f  cores a n  converted r c  a m%lUog ratio of -67. 

%hihi. figure Ls ~(11cuAated at a 1975 shadow price o f  foreign exchange (be. 1.15/$1) . 
The off i c r i i r l  exchange race i n  1975 was Le. .90/$1. 





4h Lbm lDplrs arc bracd o. s 191U72 survey af fradXrioaaX '1bt3bmd (Slpencet , 1975) . 
me h h r  tises are ftla-d by kO pereat  for hamest a d  pos&-hamesP: tasks,  due t o  inr- 
craruetd yle3d with package- 

b~ traditional taob except wixmmbg trays md p l a a t h g  sticks (6 per-t of -tateat 
v r h )  rrr tr&le, The 8x;oszh.I rerurn rci capital is 20 percent, aadt t;he prfvste re- to 
capit& Ztl 40 po~'~-t:* 

d~rrding races are 56 klXqr-hectare. Costs of improved seed are ass-d to be 50 parem 
abwe rhe market prkre, h. 2 2 8  kilograms. Casts are disrrfbrxted h preprt%oa ta c-3s af 
?roductiao Xeas seed costs. 

"This -cry c0111prjlses 251 IrfIogz=-/hect.ars compow~d fertilizer 

f~ developrnt coats r e p ~ c a r  pmject devcla;mreat cosrs a d  are ass-d to be 50 percent 
of the project dewelopineat casts contimed fn the bland stamp calcuhtiom, Be u&t3..lXed 
labar investmeat is mqdred 3.m upland laad devehpsent. Aff ur~sM31e6 b h x :  PPputs are 
agglier axmally - 
g€xtension costs are assumed to be one-ftalf o f  costs for inland s w a q  txtenstaa. 

%e y i e ~ j  t~gurc is based on an asstrmpt~on of a 60 percent -tease io ~ A P I ~ P  atmm 
rradfthnal upland. =a yields are adjusted for 10 perceat an-fama l u s ~ e s .  

'~0ct.1 costs are converted at a =ill%ng ratio of 0.67. 

J ~ h ~  figure is calsulared ar a 1975 shadow price of foreign exchange of Len 1.15/$1. Ibc 
official exchange rate in 1375 was Le- ,90/$1. 
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Table C-B a (cont&nu~d) 

%lawing and harreving w i t h  oxen plus 10 inan-days devoted ta frrigatiob. 

'~rnadcaa t see&*. 

%and weeding- 

%-sting with a aiicLe. 

%ec;&cal rlrre~~nag except for 450 kilogz- &ich is manually threshed and &mowed. 

f~rrrmport of paddy by or cart. 

8XK? kilograong of famr's seed, 

'30 kiZogr- of o~ coatiog 145.6 Malian frarics/kiIogram and sold t o  f~-rs at 
92 Wal- francsjkilogram, This is the current rats of ut.llizarf on o f  fertklher 
in the Office &.a Iiger bat is not sustai~abls at 2 grass yfeld of 2,500 M l u g s .  
]per hectare. If fert2LSzer doasrge is nor increased, yields w i l l  dezPAne ia the future. 

'Al l  land deoclqreot w t s  are considered as s d c  end are thus oPirted fma the cost 
calculatim. 

ie dmxrged stnee f e  ie sasuaed Zhat &e aubals can be resold for their purchase p.lrfce. 
the  pair af oxen is rqaLred for each p l w .  Gost of feed mdt ve~efidazy pra&wXs 5s 
SOQ M.XSm f TBBCB~ 

hectares used actual cosz { M a l i a  francs) pdce to f&mU%r (~bua flmcs) $:% 

6 46,500 46,50Q 
harrav 10 %m 23,500 
cart 2Cl 94,995 84, 'ism s 3 

3 - 1 

AZ1 qufpsant  is depreciated over 10 years sad interest is charged ae it percent. Ox carts ' 
are %ssumed '&a be wed one-half t%e for a g r i c u l t ~ r ~  aee2viti.e~. tteamce involves ? A  1 
mstsal of pbmsh.rr~.es every two years and of moldboards every 5ive years, -i 

3 

& & a s c d  Mreehieg of 1.800 Lilogr- of paddy (nee f i e l d  aimus 4M tilograrr which 
.:.i 
- J  
.>$ 

mlly tltresbd) The E a r e r r  3% charged 160 kilograms of paddy Eor each Pan threshed, ;j 

Psoa ilirigsatim operation ami saintenance a=& artension semces  are included bere as parg 3 
of &e gera9xaI ervezberd =st sf ehe O f f i c e  du Wier ruth 1s a2bcatcd %a dco .  

.? 

? * 
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%lanllg and vltb onn pi- 15 -days devoted to leveling, buodiog, and 
irr&@&tf on. 

%and w e t a g  plus  use of or-.dravo seeder-eeder. 

kcb.niurl thresh%- except for 450 kilograms vbZ& is - u d l y  threshed pnd &.zmovrrd. 

' ~ r - ~ o r c  of pd* and srr- by cart. 

'1430 iri logra of urea carting U5.6 Wian frencs/ktlogram md sold to fa-r at 
92 MaIha francs/kilogximr; 1QO kilograms of DAP costing 344.4 &liaa francs/irflo~lcam 
and aold to farmer at 95 Mg3+PUt f]raucs/kilogr~. 

'~MI,OW W- frurur develeppme cost imnlving l r r e ~ n g  and ispprov-nts of the 
IrrAgas%on sy~ptepp. %%As does not include the cost of construction af the basic frrigatZcm 
aeew~rk, Wbl& Xa treatled tm sunk. ilepra&atfw %s aver 25 pears aad. interest is charged 
as 12 percent. 
l~ntensr at 12 percent on a pair of oxen ~ o ~ t h g  100,000 Wfan francs. No dcpmiet ion 
is d a t e d  sin- it h assumed that the zmimds can be hesold for their purchase pzice. 
h e  paPr of oxen is n ~ q d r e d  tor each prow. Cost of feed and veterinary prodwts is 
3,600 ~ l l m  francs. 

hectaga wed actual, cost Ctialtaa francs) price t o  farmer (Malian ftaacsk 

P ~ W  5 46,500 46 .5M) 
harrow 7 23,500 
cart 4 94,995 84,700 
uee&ewec&r 7 m 3 W  80,000 

All equipsent is depredated over 10 years and interest: is charged at 12 p e r c a t -  Ox carts 
are ~~d to  be used one-half tfme for agrtcufrtlral, activities. Mfntenance fnuolwes 
rezteval of plowshares every two years and 8~ldboards every fZve years. 

il*ch.nicsl =of 2.700 k5logr- of paddy (net y i e l d  minus 450 kilogram wbZsh 
i s  manually threshed)- The farmer is charged 1W Magrams of paddy for eaek tm zhreshed. 

%th irxigatim operatPm and maintenance and exteasion services are included here as 
part of the general overhead cost of a e  Offtce du NSger which Is allocated to  rice. This 
w s t  is wsuxaed to tacrease frus current levels as inteasiffcatfaa prace~b .  

%e turzent Qffllce du Niger water charge of 400 kilograss of paddy i s  asswmd to be 
increased ta 600 kAlc~graw for *is wre luteasif ied ttctmique. 
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Table C-be: (continued) 

%b8: - 

%a-r~ng w i t h  a sicile . 
% & ~ c &  r.breshZng except fax 4% Uicrg-r- which i s  ~ n a n d X y  rhresbed and wba~o~red*  

'~r-porr o t  put* .ad straw by or carr. 
% 801&0~- of seed zenwed every three pears. Apersge c~st i a 47.5 Hallan frpacs/lflo 

'50 U l o s -  urea eost5ng 145.6 Walisn frsncs/kilogra~~ and sold to  Fa-r at 92 Wiaa 
ftaacslfilogtaa; 50 tutX~grm IMP costhtg 114.6 M a l h  francs/kilogranr and soid to f-r 
at 95 I4alia.s francskLlogrrrl~a, 

'li00,WO franc8 Imd developat cost depredated over 25 years w i t h  taterest 
EBi.rged ac lL2 percent. 
J~ntcrt.r ac 12 pvranr oo. a psir of oxen costing 140,OW Hallan fraocs. No depreciation 
l e  &axgcd #lace it Ss ass-$ thgt the animals can be resold for their puxchase prfce. 
patr of on. L. required for eaeh plaw. Cost of feed a d  veterinary products is 2.000 
wian Xxracs. 

hectares used actual cost (Wlm frans) prfce to fararer (Msffaa francs) 

All e q u i p e a t  Is depreciated over 18 years and fnterest i s  charged at  12 percent* 
Ox cans are assumed to be used one--half t- for agtictzltural activit ies. Maintenance 
fnvo1.~es renewal of p ~ ~ b a r e s  every mo years and of aoldboards every 5 years. 

kechanicd threshing cf  1,800 kilogr- of paddy (net yield e n u s  450 WLograa which i s  
ratmually threshed). The f a m r  is charged 120 kilogrzms of paddy 2ur each ton threshed. 
OP Assumes &at the case of exrcasion services increases frm the current 3we l  of about 
?,€?MI Mallan francs ra rQ.000 HaLfae francs as iacensificatfozx proceeds. 

n A s s ~ s  chat the presenr charge of 140 kilograms of paddy is increased to 200 kilogramb. 5 
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Table Et---Prawate 4 Social Prafitabilfty 
* [&3Uars p s  mztrfc: t a  @legs othervise indicated) 

I 

I 
I m i  

esvt rp  irrI- contro~led, 
E;rataity irri- gartm* ad- f E d & ,  

P e r  fsrtfifzer d l€ertix3.%eZ swamp 

j a&zuRl protectbxt d f f e i e l z t  ' :  
' m 2zxpt~m 1.0 0.8 0.7 0,8 Q.? , :i 

5 

/ Wfec~$ae prot=t%an c d f i c i e ~ r  0.8 0.9 1.5 1- 8 1-7 '$4 

fkrerrac: sesmmlce cast taae 
b 0.63 0.87 1-01 0.16 1.20 - 

I 

Itat* of the -tic remmrce coat 
$, 

* 

'8. XC* to lthr r8tf~ of db&V --2 
" .  
I ~ t h e o f f ~ ~ e r a t e  0.55 0.76 Ue88 0,60 0.92 *? 
; ' 
1; '* 

.i 
k: - .2 

-*r* 

j: ~%mve,rmi rn ~ I l a s  oe;lng +tw ~ f f  *bI m e  rates of 428 We- foamx~!$Z i s  Mali said 
I, k d  s .,% w t ~ r  -tn S- rceoase. 
k j  '-tcd lo Q3-s s m ~  - m e  rates of 492 I I . z ~ . ~  franunl zn ;md k".i*ls 34mwsl$l i n  in b!cmeLcoDL. 
&:* * 
I_. I. 

p " :? r 
' . 



- 

Table E-P . --&.n i n: Rice Etnnrrtmpr f nrt . lQ7'r 

aab -3ecrtrjgs for t9m snd 1990~ 

~mrrrrr;rzl;o 4s &ldiCatr?b) 

To%& 
mas 

Fogd.aErca 

rate of grmlt 
<?-&-t> 2.8 2,8 

P o p l a t f o a  ("-&I 

Xa- 

bd rsaL W" upi- 
ineum grmh [pcr:anr) - 2 3 

ela&ticLl;lr of d d  
far r&ce - 0.5 

- t h  

A r r s r u l  raze of grawrh 
~Pcz:ccat) 

I . -s 
Pbe f o l l m  t e a i q u e  ia usrtd to s~alre demand pmjectims. ~ u p ~ i o a .  .gnrueh : 3 

ma (fxm TabU A) are ass& EO emtbue  uaefl 19%. Assumed rates of -It af I 
4 
-$ . .. mauaP regP per capita b c e c  are fr-d on recent petfomuimca: {fraa lE#kDA stat;%stics , , a i 

crz of ficb1 g4mE-t duet.xc~e~t~r) and on expert upwm. Esth8tes of fnceme d&Se%ef&c~p :4 - (. 

a4 damad are beeel an stwdies h Vest hfdcw and slsehere. The rate .of $3 

of ammmptfa~ i s  & f w d  as the sum of the annual papdatian grmh artd s r h e  i 

;." 

p&t 8: the l nc rak  emticity af drenrand and the amwl rate eb groa~h of a@ per ". 4 $ 
capita Snc-, Z b  prajeceuns fox f98Q and far 1990 are aradt frora the lvrrrl QE I ..% 

-<2 
c u m ~ j h o a  b 1979 (frxtm T a b h  A) 03: frm amrage cmmmptbaa for ~ r a 3  recent 2- . %  %,I 
~ . r a  an~~an@- h 1973 mmwspa~clrr b be3t.iewed to ~e off trend. -t-%x~ i parafeet1.~caa are obtaiaed by a g p 8 9 b g  t X L e  &&t& met. of m B  of  cam*- ta 

, ,"- 
a c e d  or adfmsr;ed cmsmuption %n 1975, Pmjectiaaa of: per capita ccnmmpt- a m  Eblc . .! 

..I I 

rats- af praJpreted total -t%oa to pr~jected tot& ppdatitm for d P9P8, a<%Y 

r ~ * * ~ t *  

%%s--r6 

cAvtragle sf 1911-76 net avdhblldtyy, 



p, .. 
f$$- 
5 " Table E-2,--Gdia: mce Cmsumptiw, 1975 
;.,<- 

6 .  ax& Rojebiars for 1980 and 1990~ 
I. 

p [aaeitres as indicated) 
g:: 
y 
L. - * 
C - b;- Tot.aS .. 

1935 3980 1990 k:: I b 

g# 
t; 
P 1 

$Ojp*~jrotr 

Aaaumk rate of poWb 
tw=-t> 

~ p $ r t % ~  I r h a a s )  

JDtorac abatic%cy of demaad 
for rice 0.4 

e;Fnrirgitioa 

-f~%l rate of pr-L 7s 
tpea(1:-t 1 6 -9 3.6 3.6 

mou.Ad aetric tms 49 .oC 47 7 67.9 

1U10gmm8 per eapPtla 78,1 81.2 83.6 

&?Io+tb: - 
+hc fd10u-g ttcb.iqur i s  used t o  ~ s * e  tie-4 projections. ~ a p ~ t i o p ,  grawtb 

( f x a  Table A) are asswed to s a r i n r r  until 1990. Assued rates of grtwth ot 
~ W L X  per capita h c o r  - based rra recent p r f o m c e  ( f m  WSBA eatideics; 
ur efficrrl gpra-t $Qcuw%E~) aad an expert apfntoa. Esfiratcs of h e m e  aliut&cities 
of &muad pte b w d  o. oc&en Yest Afrbes asd elsewhere. Ihs m m - ~ l  rsto of gmKh 
of emsmpt$a. is dciW s khc BUS of Zbe . r m d  popUla~im g r w B  rate llMi the 

. prodDcl of tba & n w  e ~ a a t i d + y  of demd .nd the amat& rate of gmmtb of red 
m@ta 5ncam- The pmject%ws for 1950 ard for 1990 are l~~ade fror  be level of 
mxmmp~&on in 2971 C f r a ~  Table &I or fror averas cooetqcim for srrrrPl rerent y&xs 

: In in rbidr 1975 ~mmasprla 2s believed to be off %rend. -sP.ptfoa ! 
&ei- are 6km.kmed b~ app1Wzg rha cdct~ht:cd rates of grmh of eoastmptfm t o  

> a c t 4  or tdjat.ed e o l ~ ~ l e t i a a  io 1915. Ptojectioas of pet cspgta c m ~ ~ i c m  are tbc 
.tia at prPfeccad mud crmoptim to  pmjhercd t o t a l  population fm fM and 1990. 
e - f y -  

I 

*x%i+a5. 

C~wtrw m f  l.971-36 set m&~&iTity* 



Table E-3. --Chbina: Rice Cms-zapt.ian, 1975 I 

rmd Rajectioas for 3980 and 1990~ 
I 

(measures as fatUcated) : 

S.'-+ -.LE 

TWaX 
2975 ?;9w 1990 

~~~~ 
h u j L  rate at g r m h  
<P@-t) 2. f >-> 5 

I 
i'ii 

,: 3 
Bopu2atS011 (zlmtwnds) 14,769 . -a3 - I$$ 

hcospc <"q .?$g 
.. a; .:# 

Axma 1~93, per capita 
in- grcwtb [pcrcwt) - 1.0 '13 .a 

?hmamd artric tuns f 2 -0' 84-7 
<a 

U7,2 ;&$ 
As <t 

K i l w -  per capita 73.0 

Notes: 
_1 

s. 
' - 3  

.Ibt follwhe technique i. used to t~&e demand ~ I O ~ ~ C ~ ~ C P I P -  PupriPatio~ &uw& & 

sat- <ft:aa Table A) are ass- to conrime =ti5 1990, rates of gmwth or' ' . ., " 3 .  

ma& real per capea inc- art based aa recent perf-ce (fmm BCI1Sl)ldi st*&rtXcs ' ::$ 
,". 

off icw p m t  doctmnca) a d  wu erpm opJt-rn%~ll. &ti=- of he- ehstidq;cs (-3 
of d e m d  are based on +-%dies 5m !&st Afeca aud el.sembert, T$e arm- rate of gramh. . $3 
of cusswtkm is dref$ned as the emk of the ~ ~ 1 4 U a l  pr.ptlXaeicm gmmib rate the I 

product of t h  he- eLostieity of demand and the a a \ x d  race of of rclr pcr 
.a. 

capf ta  we-. projectioa~s for 1980 and for 1998) ,- IB.& fm= the 1- of d 

? cumtaapciun in 1975 (from Table A) or from average oolurtmptioa for smwmt.l reomt years ; 
in &rrstimces fn  +ich 1975 cansmtiaa is beUeved to be off t read .  Constuqt%an 
prejecr:foa% are obtained by apply%ng the calcdlated rate@ of growth of cmsvsptAort to : 

actual ar adjusred cansmptfm irr 1975. StojeceLc+zm o f  per -5ta cms91~pation. a m  tbie : 4 
rrptias of projected total, cmsump~iorr to profected roraf giy,palat;fat far. I980 wid 199Q, I -3 
a m B p e ~ w X y ,  *>, 



T88pXe E-&,--lwury (;F~sE; ~ Z G B  maw;nprrwI. 

and Wo.=jectims for 1980 and 1990%~ 

- Urban Rural : 
1975 1980 19PB %m 

'- real per capits 
(per==) 2,1 2 c 1 2 *I 2-3 2,3 2,s 1,7 1.7 L 

E n c a ~  eLatrtAciry of 
.. for rice - - - 0.2 0.2 0.2 Q.4- 0*4 Q 

EaXWIng tecbdque is used to mike 
A3 tme aasu=ed to caathrra mtZX I9 

Based rn recent p e r f o ~ ~ ~ ~  C% 
%aPm* Ea~~5ma- of ira- e 

%aa is -abtdnerP bp aagmmtlag mr;arlt srrzd u&aa ~&&mtm,  thera &re 
x incoBii2 e2~t&caf$a ,  

avaihbi3ity Om 76 b ajppa.t&h 
ate 1973 r zabzs of  WE [ 



T A f e  E-5,-W.bsria: R i c e  CcaLsuaptioa, 1975 
& %.I3 a d  Fmjaczia9ls flsr 1980 and 3990 

%wi f a l k w ~ g  t c e ~ ~ . q u c  lia wed ~o zazk deamm~ projacticmn. ~ ~ p u ~ a t i o t l  g d  rates 
h A3 are as&ulaaed eo caQA.a-ye mtfX 1990. As-d rates of gr-h of ma~;fX 

%%a incorn are b s e d  ~ X L  reeat p e r f e ~ e b  (fern lWGlA statfstiee~ PXT officral gme- 
tt: 4md an expas epinim. k t f s t s o e ~  of iacme elasticlries of demand are b&!on 

@tulr8%es hz MSL APr i ra  m d  elsewhere. azxnml rate of of cvnsmptfoa 5s defiaed 
sam of she astm-1 papulatfmz gmwxh race aa6 the product uE the Sacone eEasticit+ of 

per - lea  ~ C Q = ,  n e  p.rojec:t,ms fa= 19&0 a d  
me -& fr- r k  le-l of rn i- b 1375 {ffm 'fsBXe A) or: f- 

d*d for s?ve~al ~ ~ X c  y%%aEs anccs ZB vMch 1975 ccm-tfm is 
e f f  e;eed. iZawmp~;&m projrectkm~ are &tab& by q g l y b g  the calcdatcd rates 02 

ma ta &CEW er iadg-ted cimswxpcl;bon .5a 1975, Prujecriobs of per q 5 t a  
mtAm% ob pxsjected ttstar3 m ~ m p a i m  to projected eat& pogulatim Soat X980 

. , d llm, ~%.qm;c:t X e 2 p .  

e-mri&, 
iar to &t& per c=ap&t im fur e b  
* 

I 







ue is used t o  xsik dpsnnnd pzojectfoas. ?opuTaricm gr-h rates (fi- 
ta ccrati~ue w c f f  1498. As& sates of growth of ~ u a 3  reaX per 

amie: are based on recat p e z f o m a ~ ~ e  (fram WAWA statistics o t 
and on espert opMan. Est$smres o f  inr- ellrratfcities of 
Qese Mrgca a d  eEsewkre. The zr3rma2 sate of growth of c 

a d  E& asma& rate of gr-h o f  real per capita bcume, B e  pro-J(~-~ti.rxm  OX: f9@0 
tion is 1973 Ifrm Table 8) or frue merage 

kzea fbtr several recent y-s i n  2smtaaew lInwWch 1975 conmsrptiof, i s  beXfeued to  
trend. CmmmpltSon p]t@jectiom ace 0btakm.d by app&p%ag the cdcralated rates of 
of C O ' P B I I B ~ ~ ~ ~ ~ G J ~  a Z u r f  adjusted c0-t- 3.n 1975. Projeet%oag of pez capita 

r-+Saa me the raUss o% projected to%& ccmmnprion to projected COU ~ t i m  fox: 
Pi980 M& 1990, raqmct3wely, 

t2rb fa z h  average of 19lI-?b znet availabflirgr. 





3 ' 6 2 ~  E-"4 -6Lgexfs: R f c e  C o a w t . f t m ,  5.975 
- 

arid Pz ~jtc=t%ons far 1980 and 1990 

(swasures ss bdfeatedl 

Te tal 
137 f X 480 1990 

-1 red per capita %acoi=e 
growth (perreat] 

Xilograms per capita is.8 3 -6 7 -5 

Z:ercs: - 
a 
The folfemiq ~ e ~ h x i q t s  i s  use6 zo cake depamd projtcticns. Fopulatian growth rates {frol~r 
* = .  i a o ~ e  A) ma ass& ro cotzz",~c ust%T 3930. Assme6 rates of growth of anrtuft: real per 
-3%- income art based on recent performance Cfrom WARDA statistics ar ~ f f f c i d  gwemment 
docsmen~s> a d  09 wert  o p f e i ~ n .  Est3saces af 2ncome elasticities of demand zre based an 
studies io Vesr Africa aad elsewhere. The a-2 rate of gzourtr of consuntptiorr is defined 
as the na af the azmtral populatrfon grovth rate and the producr: nE the incane elasticity czf 
damad a d  the +esula?i rare of growth ab real per captta incame. The profectimr6 for 1980 

for 1990 are z d e  from the level of canseuqriorp fa 1975 (from TabXe A) or frwt averqe 
ccmwsprim Zor several. cec.~~: t  pears i n  insfsneces in d f c h  1974 caaamptioa is b P i &  to 
M ofS t t d .  C~zs%tmpri~n pragectfoxz+j axre obtaiaed by applying the calcuhted rates of 
g r d  of ccp~suxps%aa tn rsc:uaS or adfusced consaupsiolz i n  1915, Projectfcma of pet eaptta 



Table E-10.-Senegal: Uce Cuasumption, l975 

and Pmjcetions for 1900 apd 1930"" - 
Craeasures as h d i c a ~ e d )  

TocaT Frban 
1975 3980 I990 1975 1983 1990 I975 

rpu;lation 

Anatrrrl rate of growth 
(percent? 1-6  2.6 2.6 k.4 t - 4  4.1 - 
P G ? U ~ ~ ~ % C X ~  Cthousad~l 4,958 5,637 7,267 f ,401 1,735 2,673 3,557 3,899 4.614 " 2  

acople 

Annual real per capita 
dacapu grwth (percent) - 1.0 1-43 -- 1-0 1.0 -- 
Xatas!  e last icity of 
& m m d  for flee - -- - -- 0.3 0.3 - 

#rrlmption 

Annual rate of growth 
I(pcxceaz) getd 3.8 3.9 -- 4.7 4.7 - 

230.5 277.0 404 .3  162.4 179.8 284-6 87.6 Thouand mtric tons 

66.9 49.1 55.5  1 ~ 2 . G  103.5 106.5 24.6 Kilagraos per capita 24.9 25.9 '. 

btes : 

'The following trcbique is used to  zmke denand prcjecticns. Ropulatim grorrh razes (from 
:able A) are assused to continue until 1990. Assimred rates of gr-xh of annual real. per cqfta  
17come are b a e d  on reerrt perfommace (from WARPA s t a Z i s E i , t s  or official gove=lraeat d ~ c u ~ ~ e r r t s )  
r ~ d  on e x p e r t  opinim. Estimases of 5neome elasei-cities oT dearand are based oa s tudies  i n  West 
Srics and elsewhere. The annual rate of growth of cclrzsumprfon is d e f i ~ e d  as the s u  of the 
mual populatloa growth rate and tbe produce of the 5ficrttee elasticity of demand aa 
"ace of growth of red per capita Inca-. The pxo3etrfinzs for 1980 and for 1990 are 
eve1 of coosumption fa  1971 (from Table A) or from average consu;nptim for several recent pears 
La Instances fa which 1975 cmstmptim is believed rcz be off t r e n d .  Consmptfoa ptofecrf aas are; 
lBtaSatd EV applyhag t b  caLculatc6 rates of grolvth of cmsmprion fa actual ar ad 
:%on i n  Projectlaw3 of per cqltta canszmgtLon are rhe ratios of projected t 
:o pro! ..I .- - zocal. pepufazfun for 1989 and 1990, respectively. 

b ~ r k  an3 rural eottmtes of ransumptian arc aggregated t a  o5raio coral. coosumpr&ou. Total  
xmsaqt"Lon i s  divtdrtd by t o t a l  papulaticm to obtain per capita c~nsmrprioa for the country as a 
&OX%, Beesuse c a s w t i a  i s  obtaioed by aggzegaziag rural and urbw estimates, there are no 
~ c g 9 t e d  e s t h t e s  for ellscstici~Aes. 

of 1971-76 per e a p f  ta avs i lab i l l ty .  

'~urul/ktrbart ~onstqcion d t f f a r ~ c w  based on 1975 study. *Eaasi drEvtlurtion de la 
tgoa & fVAgxicdtur-Produits V i " ~ + i e r u s , ~ ~ ~ " e ~ t i o a  3f; Pa SrattZsrfque, 



~L?C Pr#:ectlms for  1480 and 1980~ 

{measures as indicated) 

A-azuiai real per capita  i a c o s  
gravch (percenc j5 

Kilogram per cap:% 

"The folloviag sechiqze 1s used to &e dezzami projections. Pcpulatiorr grouch 
r c r s  (fro= Tab:-e A) are asswid to contic* mtil 1990. ilssurm2 rates of grovth of 
a~msi: real pet caplra fncoe axe based oc recest perSorria.cc {fro= W A R D A  statistics ar 
offLrfal gove=r*ent Cocm3cs> artd ewe= cpiriw.. EstLmates o f  fac=oms elasticities 
of <emxiid are based or. studfes fc West Africa azt5 elsewhere. Tne anzual rate cf g r o ~ b  
a£ cozsuzpzian Xs def%ted as the stzc of the  a31=uai populatior: gr~wth rate and the  product 
of the incorre elast%cfty of de-b a ~ d  tbe arrarra!. race of grosth of real per cspfra 
i n e m *  The prafeczfoas far 1980 a d  for 1990 are ma& f r a t h e  level  o f  coasmptfon i~. 
1975 {from Table A) or Eron average c o n s q c i o c  f o x  several recent years in fastanclrs fn 
whfd S9?5 casamptfon i s  'belfeved to be off trezd. Cor,smptim. projeetians are uhtairrad 
by apptyhg tke calculated rates of  grovt? - 5  taasxsuptim :a actital or adjustad cwlsmptiaa 
fa 1975. Prrr3ecziuw of per capita const" n axe the ratios of projected total 
cmswaprf on ro projected t o t a l  ?~pula%iac 55. .  1 3 8 0  a d  f99Q, respectively, 

b2.1 percent was the raze of grovth o P  real per eapi~a GIlP during 1963-70. 
I 



Table E-12.-Tqgo: IUce Cemmmp~ptiorr, f975 

a d  &ojecrions for 1980 a ~ f  19wa 

Population 

Annual. rate of growth (pezeent) 

' -sufation (thausaads) 

racQ=e 

XMual real per capita incame 
grwth {percerit) 

Xnc- elaetfciry of demand 
for Y rice 

Coa~nzl~pticm 

Annual rate of growth {percent) - 
Thoward metric tsrae 

K t l o g r t a m  per capita 

Bkstes : - 
%e followjing technique is used to mke projections: Pcrprr;Patfaa g r m h  rates 
(from Table: A) are sseu~~~ed ra contsmcae uueiL 1990. Assumed rates of grovth of amma 
ze~l per cclpfts tucarae are based on recent perfomace Cfrm WANlA sratistics or 
official govercrmeyat docmenfs? and on expert oplaion. Estimates of fieoms elastic& 
a$ b m n d  are based on studtes in W e s t  Africa s d  elsewhere. The a d  rate uf gr  
oL ca-sumption is defined a9 the s m  of LSI.e ammalt papulatioa gravth rate a d  the 
product of the income ekastieity of d d  a d  rhe mausf rate of g r m h  of real per 

gn instances ia vbfch 1975 CC-ptian fs W i d  to be off trend. C-tion pr 
jsctions are obepbed by applying the calculated rates of gtowth of consus~priena CQ 
actuel or adfurtm? co~suntptiorr 1975. Prqjectiozs of per capita ccmmaption are 
a e  ra".ioa of projected total coasmrrtpeioa to projected total populatS~n for 1980 anrf 
1990, rcapeccively. 

b1965-7~. 

C Average of 1970-75 net a v ~ L a ~ i l i t y ,  



Table ~ - ~ 3 - - - ~ 2 " y e r  VcLt.3: ?i&Ze =SisUZp',i~Kl, 1975 

a d  Pr~factloas fsz 2980 a d  199r;ha 

(masurez as indf cared) 
--- 

2 . 0  7.3 7.0 -- 

5,500 5,333 7,537 350 539 993 5,250 5,678 6,544 

&a%aL re& ?e: 
capLta facoze 
grest.tn [xrrent 1 " 

Zncom elastfr;:y 
of dezaand for rice 

16.5 3L.O 15.8 LT.3 20.3 

kf legra~~s Wr capita S,f 5.5 7.1 32-53 32-7  W.2 

T&:e ;i3 are ass~aed tc e~szL.-aue il-?:f.l 29'3i3. Assmed rates cT growth oE anzua3. rzn2 per eapfca 
xnrezie are bosed 0% xece-=.Qeerforzsnce {fro= X W A  sratistf cs ar o f f  f cia5 g ~ v e r n z n t  d o c e ~ l l s )  
aaJ *TI exper=  o2ldon. Esthates of izcome eias::ciries of de~m,l? are based on s=udies frx 'Wesr 
Africa a& eisetrherc. The am.ul raze of gros;;? of consmpti.j.n i s  daf3aed as rbe SUEE OP +he 
.=awl ~opufatiozz growth rate m d  t:?a produc: or' the fncshe eiast ic i ty  of deaand and the a i ~ u a l  
rare of growth of reai per -pita fncoael The projeccfoas for i"3 a d  fur 19% are made from 

c o n s ~ t i s n  in 1975. Projectforts of per capita co;lssrtlptfcm are the ratios of pxojeeted tot& 
cunsu~ptfon co projected coca2 popularlorr for 1980 sad 1990, respectively, 

b~ources: 1970. Pirerzion du 21ar. cr des Etu6es de hveiopp=eat;  L332-74, Znstirut Ihtfoaa3 
de l a  Sratisrigtre ct d e  La Deaiegzapb%e. 

%*an and nttsl. estinaces of  emaunptfoa are aggregated ea obtain eotol c-wqtion. Toraf, 
ccmmaptisn is drvfded by total populatfoa ta obtafh wt a p f r a  cwnsrtnrpticrn for the ~umPry 

, as a uhole. Betawe e - ~ t i o n  is obtained 5y raggregatrlrtg rural and urbm eatimauter, kbere 



Table E-13 (continued) 

WatXoaal average per capita cmsumptign for 1971-75 w a s  3.4 kilograms- X9?S 
carbates are hi& due to  exceptfond.1.y high hiqmrrs, 90 percent of which arrived 2n 
V03ra la January and February of 1975, This i s  beffeved to represent a drought-=Is 
phrlameaon tather than a p-nent change 5.m c - t i ~ a  habits. 



Table F - t , - f h m b h :  Uco frmiucttioa. 1976 

a d  Prajecaiusns for 1980 -2 lQ9Q 

. .$ 
' 3  

s]; (2 )  * yield {metrfc tcarc of paddy per hectare); (3) = metric -I 4 

(a3 t-t (2) m y  rtgr ecj-1. (3) dwg: to m m & ~  err0m. 44 
:$ 

" a 
1:- T.rxrigassd-; *%cxawse.a by S00 bzepcares per year, sabtsfaiq cropping inteasfey aE l.22. 

r m m p  recbnfqaea expand a t  popuZbt~I~n ~ r m h  rate, 

q u w e  predect, by 1998; this e x b w r s  potenrial swamp ZaBd are% (30,000 

Z W #  bemirage EQ Mi-8 {based orr heresma in rural papuXatfaa 
mi! %96). hsarraur 2,900 hectares addic%oma3 frrqpmvd uphmd to mcaek tbie 



apmtr;ed upland, forrcstC 5 2.5 12 10 2 - 0  M 60 2.0 

mpx6ved f rrimied 
crrvlnad, forest 3 L O  13 7 4.3 30 18 4-5 

: * 
plaad, r a m a h  6 1.8 11 aa 1.8 18 trg 15 2.0 32 - " $  

;+ 
Iqmudguplan&. ox-dram, 

* sa~awa.eB 2 5-8 3 6 1.8 IE 'i 
1 2.0 22 1 





-- 
b); (24 = pLeU Cmetrlr:  roas of paddy per hecease); (3) * m e - ~  ' sf . - 

2- of pcaUy Ctlh~~taande)~ (lf x (23 m y  DOT eq-f (3) due EO r~luadkkg errer. &A" " - 

xuccPyeo 3,7@ kctares of itqrrsved svgap .mid 9,900 hectares o f  i~=~rowed upland, 



- - - , -  L Y ' ?  :9'-- --- ZL: - - -  --- - 1990 
: . ?  ,- - 7, { 3) '? " 1 i:: { 3 )  il'i {"a. Production teckzicze % A *  \L: , i~?  ( 3) 

i. 

Zzproved s-:an? , ox-Cram 

Tradi ti o m :  floolec2 326 

t 

(1; Q heccares <~hoceszxisj; (2)  = yiel6 ( z e t r i c  t c n s  3f gabdy g s r  he~zare j ;  (3)  = netr5- ., cons 
of padey <thousazcs). ( 2 ;  ';fw~s (21 zay 39: q u a 2  i33 Zuc :o rccndiizg error, 

"w-ra~io~r Rir Segcu 2nd Cpeiarion Xzt Y t p t f .  ?ro:ecrions for 1993iin:Lude 4,900 hectares 
in the  Upper 'Jarley of the Biger Ziver. 5 

Encludes pue3 irrigarlon projects  az: Sari, Ga9, Tozbouctoc, and b y e s .  

d ~ l l  La the dcrion U z  Sikasso region. Tra65rima: swan;, L s ~ a s s u ~ e l  io expand in proportion to 
rural population less the area glace2 ;;r,der iqroved S W ~  tec:?ziq~es.  

Calculated as a residr?al after subrractlng other areas a ~ i i  p r o d u c t i m  from the ~ o t a l s  for 
~ 9 7 5 - 7 6 .  Area i c e  ass-d to expaad i r r  proportkm. to rlst&i poptrlatian l e s s  the area olaced 
under controi :c,d flooding techniques. 

 ice supply i s  calculszed as paddy praducrio~ =inus losses (10 percent) l a d  seed (100 
kilogrms per hectare) t b e s  -65 to convert to n i l l e d  r i c e  equi%-alent. 





* - 33.f 2"-3 Ld.5 L2.L 5.3 P6.l 9.6 1.3 12.5 I"; P r d Z  z P d  f Poobd 

Total 16.1 L.8 23.3 Z7.0 2 . 5  62+  18.8 3-8 73.3 

~ G Q ~ S L F ~ S  as tn8fraredi 
- --- . .-- 

-.--.I-. - - C _ - -  

h 
3STC 2 9 3 ~ ; ~  

-" 

Pro$ec=im sechiqw 3 ( 2 )  t33 1 421 i l l  --- - I .. -- 
C::::~rrolTad f Z&e8 1.2 :.E 2 , ;  0-3 1-16 1. 

- - 

r c  I d 16 - 3 24 .U metric ton93 - - 
[I) - basrsms (;tm~s4mds); ( 2 )  - y ieM (aetrle yoas of rice per h e f t a n ) :  

of r%ee (c-). (I1 tLnes ( 2 )  y nor egtd (2> due m nundfag 

- - 

geldeep rice. 

* - t- _-  * -- 

fib and KoutauhLe (510 hecrareg) m-~e frw coe;trclleE, f l d e d  re double cropp- 1) 
'. irrfg;at#f. Zttms~hg area Xs lwer plcldi.ag. 
I 

r 21 ikwmdougw <OW becrcaretr)--sew s i ~ l e  crop? ing irrigated + 

F 

31 2,980 hectares adbLtLoaa?t dcuble czoppm, 

'11 ?h&le crwplmg has a m a x 3 . a ~ ~  potenrial cf 10,WO hecrares, leaving only Kotnnadortgou -$ g 
(a hscvru flooded rf. , vlrtr levex lor eontroiled, 4W hectares single c;op irrigated) 4 
m d o u b l e  crop@ area. 3 



@ - 1 :  Xce FrWk~ctian, 1976 

and ktajert2=ms fcr 285% aid TSJO 

I-~as as fwiicate8 

Xuo%grred, se chattized, sf ag re '+ 
rrcp, StmqsX Xi-er & h a  Q - Q  1.5- 15.2 1L.5 2-9  3 4 . 5  6 ,  3.0 4.9. 

IrrLgared , e c b z f  zed, 6au51z L. 
crop. Smrcqsh aver   alley 0.7 2-1" 1.5 3 - 2  ;-S i2.L 1012 4.0 C L Z  

I r r l j io ted ,  -US, boczblc 
e m .  82uez t-sljtey 

b 
5.4 2.Q 1-2 2-6 t , S  6.3 3.7 4-5 36,P 

Xrrt;@~ted, O q  seasan er02~ -- - -- i.0 L-3 E,O Ul 3 42.3 

'h:irditSoniuZ, -grove 
d 

10.7 G . 8  8.2 L1.G 3-C 8.8 13.1 0.8 58,)  

Trdltimri s m p  
C 5 L . S  0 -9  45-3 3L.5 3.9 31.0 31.1 0-9 28-? 

f 
X s p t ~ ~ c d  wmg, *Y&T~% r .2 3,0 12.6 4,t 2.5 31.0 -- 
- r c d  -p, partfa: 
wrter ~ t r u i ,  amma2 3 , -  k .0  2.C 3-3 L.0 6 10-O 0.0 4Q,Q 

C 
Faprc twd  rainfed' i3.5 1-9 25.C t5.O 2.0 5O.Q 50-Q 2.3 Il5.Q 

Xrrigated, aiwck*4.zed,  ole 
trap. ~ ~ s :  6a3m~nc& -- - -- -- -- - 5.0 4-5 22-5 

Tetak 80-3 1-2 20.2 95-8 1.8 173.6 351-7 2,k 365-8 

<&) hersares CthewancXa); ( 2 )  = f i e id  izierrZc row  ef ?adZy per hectare>: (9) a me:r£e torr 
af paddy CthomandsP. (1) t*es (2 )  rrot e q d  (3) due =o roundfng error, 

%he bartic saurce, .)Rii, Cwmame krtcole L975-3, daes zer give data by type of rc&tpe, A 
amber of assunptiom based rn field absewatfoms are gSrea as ncrces to the table. 
%iclds in rbe Senegal giver delta were a b i u r ~ l l y  l o w  d ~ e  to beauy rat Latcscatia lo 
Ebe 3.972-74 drizqho. 



- - *Area ant jsr&r;czfm f c r  i?. P I C -  *re ehr t:;i:e2 BS T E S ~ ~ E ; . Z ; S  5 2 ~  ~JS.J;;QC ' i ~  grow ;a ptapertLoa 
to rural pqafilarfc~: ~ ~ ~ u E c L ~ o : :  ~ O T  ",e eeasa.rr+2cs c: :r",;roz~ed s s a q  and one-hiiff the area 
&ward Z b  lapraved ra.fnEed* X e  res: e--E Z z q r ~ z - e d  rafzfed is zrsmed cc represect neu Wkd 
l.+msBt: late r i c e  prducrfoa as a resuLz of fahx 5efrrg s2Lf'red fraa et?er craps o r  being 
mlzascd dsc to ZM s?res6_ of az;nai. :rarcban, 

2 he- that we+df the area L--;;rave$ 5> B X k t  ;i~:d the c%fzese t;istisns is desoeed to  
rait*rCcd md the l o  was@ rice, 

%be IrrZplrioa jm?:ect fcr  2% ' t ' w s  G%sazazee has ar l: bet;; fal l? &ze...oped y e t ,  
at2 pro;cc"eei;;.s are ve- tezzcat La-e. 

lfUa supply is crlcuirced as tsddy pr&ucilcr. rinds losses (it2 perce~t! arid we4 (80 Ulq- 
per haecattS t m a  "65 ta comerc tc z*,Eled rzce cquXuaLeat. 



n t ~ r w e  s%m~ps, aurrrc? rr 3 .*. .& + :6 r i ~  1-2 27 24 3.sd ST 

-=owe S V ~ ~ S ,  sw:k 3 2.7 5 3 l. f 5 5 3.5 tke  

% o ~ i  a d s  A- S - 2-0  22 i2 L.O sz 1s 1.3 23f 

%OX t Lati$%, m ~ % m i ~ &  6 i.4 7 ir f - ~ g  .c 6 2.0' Xi? 

Wvcx, ~ c & - i z &  6 1-8 LO 5 L.8 11 6 3.6 16 

fmpmwed irzW wmp, narrhC 2 3,3 
S 

7 ZET" 3.3  33t 26 3.3 8% 

*rev& swm, scu~k'  4 &-o i& &-0 32' Zi t-0 84 

-rewed upland, nertha v" 0.0 Q 10 l,5 15 40 2-0 80 

X . r p m d  ug53aad, saaCa b 0 0-9  0. 2 2-33 Y 40 2.5 3.00 > 

'tfoeaP &bh 5.G 609 Lr92 1.4 685 3 1-8 9W 

Rice supply $rhQrrsaad 
aerrzc rms) 3&4 388 543. 

t1) - hecmres ilr'acmsaaxh); i Z )  - yield Cserrfc r m  o f  rice per beceare); C3) - -Erie 
teats af r2~e < t h m d o l .  CL) ti- 421 not eauaE. C3f b e  ha rnmdin~ C P M ~ .  

b 
Same as far wra, 'Bia ~Z~ ~f P8r&,2100 hectares reek* by 19941, 

iajrrd 6~- uu arrpvlts with ppdarfazt grcwte (2.1 per-c prr year). hrdi 
-p 8- ca?tcuhFOd ae a r~gidaZ* 
4 

2Q pctmt yhl.d ~~ cmer ?he dei~de, efdecrr czf wr-rat UARDAI-~ r r m  pr 



Asaa ex;n&as:c6 *16 2 . 2  pezce;,; per axxi, JZZ as TQ?Z;~;:SG <;CXS?. Y t d d  izi-ase 
due EQ w t m - e d  y a r i ~ t ~  97= E ~ ~ c L Z ~ : " Z ~  z: z .  f .e. . .,d -' ; - +i-* ,.,*, ~ x e r  E.?Zaiia wc,taa:zatiorr 

CL.tBX hectares), crhters CT,;OS k~r ' raresf ,  

E f  feet af E ~ E C Q ~ .  ?zed ?ref ec: ( 2  .LX ?iee~:ares) , .'.apai*a ~ r z  A - t r c :  i i ,2.3G lecr~resi, oeherrs 
(2 , .  beczarso? - 



- AQUA. - 3 -  - r \ :  site Prpdar-ian, L376 

a32 Pro; ec: leas for k3SC a d  f 999 

C=easres as hdicazed) 

Ptoductloa t e c b ~ i ~ i x r  i%) C2) (3'5. 

h p r ~ v d  U ~ ~ B X P &  -- +- -* -- - -- 5.8 2,O u.>6 

3E-8 . 27.2 35.5 -7  24'8 

14.6 2.5 22-2 

-% - Prrijia~eZ s tng le cro? 5 2.5 ,..+ 1.3 3.5 L.3 5.6 3,s 19-6 

" - irrkgatci dcub le crs;' L . d  W a c  . - -  2.2  5 . 7  J2.5 L.6 5.2 23-9 - "  

' " -  T - . .  - - a  
i .  ,.s 39.5 7 -  ,,, 5;-L 65.3 2.5 102-X 

?JI:i:& rSre (:hrcsand 
mezt tc  ~5aslf -SF CU - - L 

a So projects rFta~Zbie by 1985. fro:cczs i eas ibk  Zy 1991S: Sieza 3 f o r r k ~ l e ~  f ,845 hectares; 
x-derirr, E.#Q hcctarcs; bu=atta, :,3rD hectares; ark = i s c e i L a r ; ~ ~ u ~ ,  P,OQQ bctsres. 

Trudirional s u e  Seetarage is asmu-C :C expce i~ proporrioc ro  population grwth.  
&s*=ie 5;ecca;rage t~f:Lv(ifed tecrezsea by i!2 rhe :rrcre=e-,ral keccaxagc of lqirbusd 
ws~;o fa 19&3 and 1'*990. f h s  =he ass~tp~La=.  k p z l e s  &at 50 Farceat of tne heztarage 
undrr QUqmwers! w a s p  6evc:cpmenr f3uo:ves e ~ t h e r  f a x e r a  3329 Eo;-,er;Py cultivated 
orraeitgor~a3 swaps ar zzpr-~veasnts of era: l r t ioaal  s v q s  zhctscives. 

Arwange developzze=tt rate o f  5.X tectarcs psr anmx s k c c  i'??;. ;idbitian of 3 , i W  
hecrsres &?roved swamp Sp 363 CZ,?C3 neg s ~ a p s ,  LO5 cedeve9ped). &ddit:oa 3:  IO,QW 
ker=~ares by i99G tTdeveLc3p?zezt rate of L,0M beerares per ~ t z z . ~ ,  Leaving lO,WO hacEares 
cxpeahb2.e *apaekp> - 
Yield of 3.5 t m s  per hectare for sfagie czop. Z e c e a ~  tiszorical expanaZon b a  bets 

less e b a  25 3eccares per pear. 5y 2383, ass-me hSO hecrares (financed) brought i lrra 
prducffon, Sy P99-0, the 5,600 hectares ciltfvated ediacsrs the physical poteazzal of 
zRBs cecbigue. 

*a1 heetaras fn T a i f e e  du Kou, yt,rtLd 3.0 =Eric tons/hectare 
2C4 hecrrsres 3m Banfora, yield 3.0 z%e~rk tans/hacrare 
200 heetarea in Qya az~d *dol;gou, yield 3.0 setsir Eor~ihectare 

Irrigated areas ~ i C h  double crappicg of rice: 

PQ8 hectares in V a b a  du KQu, yield 6.0 metric tons,kec~sxc 





oppezrwaity costa og preduckg herrem~3ca3, a i r  of rice are less thaa 

expected fr~eure m r k a ~  prLcee far i zs %sputa a C  csu~pucs. Frm the ~%evpoisxt 

pastcP$e. aegattve, or zero, &e3ea$fzq ez =ke bslmcc ~f 3 varfiety of 

eff @CES. 

'The f l n t  ruo s e c c l r ~ .  cf  ck~2i mner C O ~ ~ S ~ S T  05  a slightlp edited 
wrstm of Pea75ar1, Akrasanee, m d  Sefsae 11976]. third recrloa $4 d t r r a  
frcm SPxu~iwofih, F&@, a d  Pearso% [3934, pp. 2 ~ 3 ~ 3 -  

dcf-i-ra is *loped by etaaery ~ X S ~ L .  pp. 19-25]. s c c ~  
upportrmPty costa a2 x.tcce. prductZm are &Elneb as the vahe of &3 factors 
of prildvcrl3a used to p r o d w ~  rgee 4a rhefr best alremsefve w a p l m ~  plus 
the vdue of 814. tradable faputs befb~e4 in re- eE zhefx bnter pficeer, 
L c . ,  E!X c - i . f ,  prcicerc of e ~ ~ b l e  twozzs. The border p e a  ef r%ee 
wefirs ka the f-a-b. export p r % ~ e  i f  the wxz~tr)r i s  an exporter rof Hct ex 
to  che e.f.f. hpert p d l x  If E& ca=Ery 3s = f s p ~ t e r  :.f I%=. 



- , -  R 
... 2 *. a,, r, - + ' - - "  

J ,.-- *i. A sf s &f 
tC .L s* - 

a :s E;-;~F-~E;=F cf :'-- ;o=&it:; soc-, ,F3c + --- r L ~ ~ ~ ~ @ ~  OF g o =  3 
2: - =" 

a<-f u:=y tor rse r.----. - ,,,e , -&- .,-, - : ,,.- - c,h 
t&...-Ly sf & - - *  ,s,,s, A41,U,  * s e e  Sp =he j z c t i t r f t y*  

:a ~h=cZr case =he :ez Ls -,egatift*el. p, ics :he -ckaGvu price of the i th  
A 

t* 

c w d : r g  .%:pi: i ~ r  cf rbe $'-' m=erf& i;rpur: if- Ccmesric currmcy), f @j 
* E 
C I* xs ~.i-ie q--::cy sf ; ~c  s fa<;;= -' eC --+-~cricn if..- used hy t i e  I'h ac: :&- ty  

r)r 

v :s -5e sjBOav p:=e cf tte rr-' fscrcr ;?:l p ro lac r l c .~  frr: d o z w s t : ~  currency), 
6 

s d  2. za?aavre oL :he ne. rxterr . r l  5:ezeEizr a: E O D ~ S  :-arced 5~ CLIC 
J 

* "* 
A &-. ac,t:w%ty r o  the reer sf =he d ~ e s r f  c acseoq". * 

X E  <a> aPL gr~&;c<icr;. =i:s zre ?=sf ET m x i d . z ~ t ~ ~  (b) DQ f a ~ t ~ r  

ptoeucr W e  dircor;tols +xis:. : E ;  5~ ecaz~zkc r @ E i S  art generated. (4) 

g o v r m z z  rax+~cqe?dLrzre 2c::;:er dc r .~ ;  dlsrsrr reIarlve prices, <el 

Lqc- r e 2 i r r r z b ~ c f ~ ~  sitm::~es are ~ a ~ : i n ~ ' ; ~ l y  ezatted jrjr are r3f na e ~ c e m ~ ,  

d f f j em,ezrta::t "ls are zero !.cr f o.rr-dto;;s&y ofr'sattfa3j, mark%% prices 

and f,ha&w- prfees  sf fnpuzs &id curp.;:$ wil,; Se equai- Xrt th is  h y p a t h t i c a l  

sitrurri-, &=fa: k a c f l h s  of +;aatie actiY',ty wou'rb e q d  social casts 



i- q ~ ~ f c s l l y ,  Tee?, f f' &zy, ~f Che ccnd:efm.s Tfsterf 3bt.v~ .-rre satisfted 

%rz de%w2aphg ceono&es. L;c,clud.Lt($ these *&st Af  rf cs. A lwg i f  st of 

pdiPsfes .aZl Z B S ~ % E U ~ ~ C Z ~ ~ ~  ~ e a l i d t ? ~ 8 t f ~ ~ ~ ,  S-;E% ;3s Zegfslated d n i w  was 

levels, ax2is.s~ interesi tti:iags, ad o~e~-.;aiued extlhzge rates, ofre3 

fatraduce df storrf ms resw;tiag 23 a d l r ~ r ~  :rice berwerz 7rfvare mrker 

prices ad social vport=zc?- costs ,  As a resu?s, ccasiderable *rerest 

rDt.a&uza to m. e x a d n a t i ~ z  c f  ner; szstal ptaELtabf L f ~ y  ~f e c m d c  ac~,iet.ies 

ia, dizarriqaabg COIELC~C,CS.  mder cxf st kzg a d .  -+ar,@td cmsteZiatf m s  of 

- gslnn-t pol?trfars+ PC= each ass-& se: of govemxat p o l i c i e s ,  t h e x  ~23.1 

'Se rr rorreopon,dfrrg set 3: sksdar =rice5 E o r  inpcts ~ 3 d  ~ ~ C p u E s .  'Iepu: 

c~fficf,eatr; for ac=",uitier 3153 yaw, alck~ugk far aaPytScyd c r m v d e ~ r e  

the&&? c~efff~:ezats are -3tta;Z:: i a s s * a e  rc r e a J k  c,,r,ft,a~eG. 

e sne relrsfcraship bt:uem SSZ a15 tczparatla.kt advatage fs straSgtr2- 

Zaruarrd: a e ~ m b ~ r y  (OZ regfcxl has 5 caqarariwe advaxtrage in  prduciag a 

~ ~ G l t y  Zf the set G O C ~ B ~  ; -rc=lft~;Sfl l f~y Q? the aczivity IS positive. 33~1 

&f v~t-,-ts co CLI w~C: SO= a:ge%.r.;rsi~ -a2psSac;2m rt", l.;re-t a demmstra- 

rim o f  chis resu2r. Flrsc,  a::, c.;r?urs are a s a z ~ d  te be zrada3Xe -- either 

a-rrs th+, earn fore'lgrs cxrX~zge,  of l q u r e  s&s:i:ures =hat save forefga 

tr&ia;e. S ~ C O Z X ~ ,  3X ~ E ~ , s X ;  c3Sf8 are". ii:t'ld@ci cast$ cf rradable inputs 

 PI cmts aof p r 4 - m q  2u=stic ?factors- 

ail* the zotrcloz used belw-- i s  tiidzsr to chat apg5ied 'try B-o 

12932. pp- 18-22:', r5ls  apprcsch dlfsers s f ~ f f i c a s t l y  fro= his, Bruce rrcas 

locally grdueeZ ~EZ?E%S as E ~ ; C  ta&*:e, ekereby Eefinfng them w%ck 

respect co ~ C E W !  g i?" l e~aL  gz l i cy .  Ir: c8e approach used bere, rim s o c f d  

q i p c a m i t y  cast BP: aS1 Lnpws, l i k e  prXcary dowscfe facfbrs, are estLmted 



113 ;,,put f , ~  ~ f e ~ f f i ~ ~  85 ia) crazabLe f f  Z L  5.; '.;ilx- e - - t ~ . i  ' 
A L - L I I * ~ I U  i - e . ,  i f  a h c  

c o - a t r ~ :  also 1,warts sose cf :;la zsaJ, cr jbi z c n t r ~ & % i e  if t: is ,zcnfuXLy 

r;ra&&, I,<,, i f  rbe ry--+-; Irrrk a - = ~ + 5  --- .,.-.- =--- *,, ,, &?r c f  tke ~,?cG.  . Zn?srrs 

ckisaiffed as zoctra6ai;e arc :bee J z i ~ q c s e C  ictt trada=:e : o q e n e r t s  a d  

p rgm-  daazstf e Ea;",ors **- '2 =exA-- +-+ Saclicvzrd tbror;gl tke Lnpu:-olc7utp~t chain. 

t,o :ktr fSrr: hiher; a;: -*-+---+ uaLyv l~s i  are rra2ablt  is: 

$.s the. zasacl (dfrecy B!U dk2i:.ec:) ***al-se (La $f=srign curzm.fy) o f  re?atr-gated 

tD 
camfngts af fore?i,ga-'@cti factors cf probucrior; e q l e p e d  5s rhc j Z>rfwtv 

ffi.cLw%zg repatriated porcfcas c ~ f  t k c  d f ~ e r r  fore5 zb ffaczer coscs, f .  . v- , 

a d  sf rEzc %direct fore$=. faetuz cosrs;. v, i s  the shade& price of  toreign 
4r 

uch;;rrge, expressed as a rat", c.Jf Icils: currezc:: :o Sore5p, carrency, iutd 

ci-, Z is c'6e teal (5irecr 31'a ~ ~ ~ z z ~ E : ;  = c x ~ ~ f = ' i  of :he s 3r31zazy du=stfc @S 
hc-.or enploycd 5y tire :'' ';ldus:q~. 

Brl, staceti am5a%.rr, co=parazF*se at t* trcage 5s Izp1Led <T :he social. 

opprrrmitp CQSZ of p ~ c d * w * k g  a d d i ~ i o ~ a 2  a ~ m c s  of a co&ity 2s less Lhar: 

fca hrder price. %is Oeff;n.icf*c of cczparat5v-e abvamage c a  be sratad 

b serf= eE :staP, tather 5k- per r;32:, codrs azd  revenues EO accord ~ 5 t h  

JeshZ I19721 for i) Qis~ws2ca af the caccpts  of fully .nd aonfuily 
zr*ded *p=* - 



1 cauatrg haa a corzparatcve advaatage fa  producbg a ccs;rarodllty i f  total 

seeid costs of an hcrezmtaf gro:ect -- f aclr;dfag df  rect and fndix~cr 

rradablc costs ((: + r,) -?,I acd direct a,:: direct end indirect costs of 3 * 

4 - 
prim- domsti: factors ( E f t. 1 less rzet excenzi beaeffrs (E 3 - are 

s-J a 
s=2 1 

leas than zo'ca3 sccfaP re~bums quL r1 I .  By rearragfag the c e m  or' €31, 
I i. 

the rcLatiowhip Setreen a pxi feLve b5P m d  the easzence of eoqarasfm 

advinntase 2s t scak l f shd:  

Wdcr e m  cfrctwrs'ha=ca,a, I t  i s  convenient to employ aa alternative 

t e b i q u e  in order zo masure rre: sclcfal ~rs3fir;abXlirp and thrr to -dfarce  

existence or lack of cowarari-~e ~dvaatage. 'f3 ev82cazing activit5es %a 

demzXopSng cc3uatries, ar; approprJ,zte Jeasure of zhe: social vdtrst of foreJ.@ 

cxehange I s  oftee a crfcicaf varfabLe. But t5e shad= price of f u r n i p  

excba~ge may be rhe =st &ifffcuir. of a11 t o  e s t i m ~ e .  Iz that event, i t  

i s  useful co formulate a nrcfo fror the der'fnLtf~r;. of SSP vhicb exc2Ges 

the e'nadw price of foreign e x c k g e  and i s  therefctre free of ezrorrc iatra- 

du#& by wfng an T q r ~ p e r  est-te 05 chis  parameter, 

me ratio obrilined by eeti-ing SSP f~ C23 co zero and soXv3ng for v 3 
(%he shadow prfce of foreign e x b g e l  baa been t e m d  che damzszfc reaoulce 

mscs of forei&n exchange earned cr saved (DZC).~ Uizb R ~ C C  LO the j th 



:he d o w s t f c  fac'tzrs ~i 91 .3ilc:f~ri! erz~?,dyicd dirccz l l ;  s q c l  indirectly by the  

, th actluftr) of eam.lxg a n e t  =rg:nzf LC:: r f  f o r p i p .  exchange: 

where 9C. is +,he op~ortt ia2ty cost of damestfc rescurces enq3;oyed 'D-$ the j th 
" 

acrivi~y (in donestic csrrreacy), a d  ?t7?.4 is 2ei fcreiw sxchange earned 
j 

L 
or saved (h Foref- currency), or equivaleiztly, v a l w  added at world prices. 

&gain, while rhe algebraic deffcl:ioa cf t h e  DXC meast:re presented here is 

virrr?ally i d e n t k a l  to thac f~mrula ted  53; B-o, the t w o  cuncepts are not 

the SEW because of the differing treataents of local ly  produced irrpu~s, 

A direre relacionship betweez DgC m'd SSF c a  be obtained by substituting 

( 5 )  into (23: 

- 
SSP = (v: - DXC.1 Cd - 3 - r<; - 

f 1 1  J 
(61 

3.e DRC rueaswe c m  be s.&trzczed fro= zhe shaeor; 9rSz.e of farefgs exchange 

zxzd the difference m l r i p l i e d  by oat forefgn exc3ange earned or. saved ta 

ffad aer social p r a f L ~ a b i l t ~ y .  %ere t3zc if ner foreign excha~ge  earned 

'This concept, which  vas cr ig inal ly  deuioped in Israel during the 19Ms. 
has bsea irtrudt;ccd to a much vSder audience of professfona2. ecoao@sts by 
Brmo 119631, 119571, 11970:, [t,972X, a d  by Krveger :1966J, [1972]. 

'1f act ford-@ exchange earned o r  saved i s  negative, DRi must be 
negative, causing (v - DRCjl to be pos i t i ve  and the product of t h i s  tern 1 and (u - m3 - r., to be negative. 

j J 



- 
-/- 

Mea NSP is zam, the DRC ae;;sxire is eqml to the shadow price of 

foreign cxehrra~. Sf&iarly. when BS? is positive, MK: i. lu. t b  vl, 

rrtLd when H!2 i s  negatf ve, DRC is greater thasl v 

< 

"=J 7 Pl- 
mce,  an activity fs s o c i d I y  profitable if fte PRC tath,  

vh&& m%mxre~ its efficiacy tn traasforrinlag dcmestic reaourcea %=to 

fore%- exchange, i s  less shaa the s32ridow price of foreign exchange, uUch 

cas be thouj&t of as a weighred arrerage of %he efftcieney of all tradable 

activities frr the economy 5n traasfo-g donestic resources h t o  fordm 
1 

excftaage. In otbet words, DRC, ie equivdeat so sm eltchaage rate sr the! 
-r 

jfh activity,  indicaelilg har maay demzstLc resources are xeqrtired to eam 

sr wit of foreign exchange in ttat actfviry, whereas v i s  tbe exchange rate 
1 

for the ent-%xe ecmmy,  measuring ha- many do=st%c resources the c~tmtry ts 

fa less than Y fever domestic resources are required t o  earn a unit of farefga 1 * 
ez -age  t h  t h e  com~try 9~1 a-Jerage is ~%13ing EO pay for it. The resr3.t 

fe gt in welfare. 

Thc tela~ionship be%-*= DXC HPd coqa~ative- advantage i s  established 

by rearraa@sg the terms of (3): 

s3 

"Fj v~ 
coarpararive advatage s=2 - 

- a , - t  "j 3 j 

b e e ,  PgC, L i k e  NSP, Ps also a statemeal: of co~rrpara:ive ad-tage. An 

'-ha & T a p l m  1x971, e ~ p c ~ i d l y  pp. 214-17 1 p r ~ v l d e  D =quati= 
analysis of alrezma&= mwutses of the sbabow pxrfce of foreign erekangc 
and s u w t  s for an equilibrium e&ge sate whicb w d d  be 
apgrep%ata when tar& r~rsllrfcricraa are rawwed .  This ferrmit91* rccq~Smshnt 
rs OXL* &rive8 i.n&mdatXy by &nWsa !f9Tly pp, 326-311, An k2tematTw 
f e m d a e P o ~  04 the SWQU price of Zoreigo exchmafe I s  cantaInrcdhPssggpta, 
hrgSh, and Sen EJ1972f and ip -r do16 Seem f197Sf. 
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crpuft: is socially profftalsle -- or has a capatat  ive .idvantage In i n t e r  

aatimd trade -- ff the apportunity cost. of do'3estic tesburces wsed  it^ 

ice i s c m t a 1  prcductba per unft of zer fsreip rxehange tamad is less 

rbso the shado*r* price of Scrrefga lexc)zzmge. If the DZC ratio of the a c t i e t p  

is less rhrPm rhfs s$aduw prZce, the cour; tq~ has a comparative advantage fa 

producbg the incteaeatal output of ~ 6 e  activfty. 

Wbin a siagle cow:-, tbe DSC caacept caa, or course, be used to 

cvalmrc r sugle pmjcct ar serzral altemstiue projects.' % or nrrc 

pzojecta cgn be tgoked atcordkg t o  t k f r  IlBC ratios so Tmg as they csm be 
3 

# e d  nut t o  alrer relative pr+,ces 23 the eccmuq. Ijouevgr, m t a ~ r e e  

of euqmratioc advantage 6s of zer sac5af prwfitabi_2ity requires that s 

project be a t p a r e d  wftf the shad- prfLc~ of f o a i g x t  exchan*, The smafibr 

tbe PW of a project: f n  relctfocr to the shad** pAce o f  folrefgn exchange, 

tbr m t e r  ia that prujecc*s relative degree of cmaparative abzaxltsge 

u i t h b  an ecmomy. If the correct shadow -;rice of foreipn exchange %s nuz 

icaavla, S t  fs sttll pcssrble to frrdfcace the rezatlve degree af  compsratfwe 

&vantage asxmg projec t s  sdckia a sing3e country By comparbg their DZC 

ratios (agrafa subject to the qualifieatiotl mde abcvt; about re2acive prfces)* 

T&hs k W  of campaPam ia especially useful Irr, derenainl-rag the effirlerrt 

fatation of umpetfPg projects bx alterrtative regfans w i t h h  a cerunrry. 

'b tbc msui.ng discusstan. Z& term. pmfect, i s  t o  tlo&nc.nxz 
b c m t a l  rmr- of t k  DRC e c e t *  This C ~ U % C ~  of t ~ r o r i s ~ l c ~  i s  

net -t to -17 newmd2y say inwstleent by a g ~ ~ ~ e m = z ,  

' b y  rmkbg ef p~rofeus by DPC. ASP, or PI). other crirct iar  u. Se 
juscf f5ed d y  cm eorpldcal,  ratkr tlxsa tbkcmtir-af, &cmdar, TO r~sapt; 
gmjeccs i t  be mar~bggd that the actfdt5elrr glrce small i n  rezatisrrr to 
zhr ecmcmw m r;hat titPa?lr kit~oduc-Ldoa wrrdd Eat alter relstllve p??fees. 
For a sammry d2Llmzss8m of l%s p a a r  , see B m o  f 1972, pp. 31-21. 



:hat af arher co-rmtries, for e-le, f f  w e  2s uadettakhg a c=oaparae%ve 

rna tys ie  of ~%ce projects fa several countries, it would tc use£&, first, 

to emuzrcr trau each cumtry's r%ce project wlnpms vfth a~tcnmtitm 

darrutrr: projects, =d, secmd, eo c~~;ttrzst: these results acraga co~zrfcs.  

For this purcpoee., the Di?C a5 zbe r%ce groject in each ceuatrp (which 3a, crf 

ebur~e, assc~~ree! t c r  be tba best iacre-tal ~nvese-t fs  r%ee ia that cowtry)- 

is teqared -tlr that c~rrntry-~s shadow prf  cle 05 forefm excbuurge. The nota 

ctlaacly the raygo of a profeec'r DRC to t'nfs shadas* prtce appreachecr me, 

cbt. mnl'ter ta  tbe profect*~ ckgree of ~=mparat%ve adustatage w i t h  rhrc 

cuuatq~. If th;ls ratio exseeds me,  the project is socially ~ ~ ( z f i t a b l c  

m d  rha cauntry ha8 a ccmparutive disad-tas in probucigg the h c - t d  

-put h queario~~ 

Idhen each side of 17) is a d d e d  by v,, the crfcerSon for caaparaCut. 
1. 

adwillttage otcoams: 

Xf  rhs ratio of DZC. (where j refers ro a rfce ;rraject: in chis ilXu?3tr8C%ask? 

to vI ta ome country i s  less t h a  a similar mLie  5n a seead camtry,, it 

can be 9-d that zbe first country has a relative c~mparatkve &.vantage - the second. in  produring adrflcloasl rice, In ether words,  given that 

the ratio of PRC- ta rl for rbe first cowtry is ssrafler than tbat fax rtre 

aecmd country, both c-rrfes h s ~ v p  fazerrraticmal cwara f lvc  a n k a t ~  

3.m prodwbg md exportbag rice, but. the first has a greater emqmrak4.m 

ad-tap~c than r k  aeccmc?. In ~bis 3- the firss: esmttry iir a t x m d d l p  



of d c e .  Pmvfded that che rice project of ;he zecmd c o m t q  dots not 

Efencratle =re zet fenziga excihasge t h a  chat oT cke f f rst country, gL&& 

first counre krodus-ee =re rEce tb i  i? the -WCGEC; COUZI~V expands its 

1 r ice  output. asfag azperscrfpta tc &=cte cctntrfes, eae can raak :he 

rtlarive coaparazive a&*a.ztage o f  r ice  2rc;ecrs kz cwc cr =re couatrfes 

h. h -*h a r b  =he rsr;t, SBt, 5%-, , -,&ere B is the t~=tq-  index. 
3 A 

exgnsscd  i n  term of damesrfc c . ~ m f i c ~ +  Srufs d f f f c d  zma~u2-e~ vBirh cat 

* 
k dclincd as DgC, , differs fm; cbe cmvmticnaI  masure in cqm~ioa (5)  

J 

Weh t k  W L f i e d  measure, rbe crrterrsz f o r  coqaraci*e advarxtage is: 

46. p o t  of t h ~ .  pr~poait ioa  w i l l  b+ supplied wpn regrut. btatlcirrd 
C h c  f t l . l ~ f ~ ~ i ~  burnt of t h e  poortbllity of prnject. bug of 
prpd a d c  .Ire ra=2riog  fro^ (ray3 tnqual ~ w a l i l b i l i t i n ,  of uit.L:r 
laid. 
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ZW~cLpaal  A 8 ~ t i r ; a s  EEplderXyha the  %easu.~esezt, rzZ Caaparat.i~= iMvmt= 

A8 def- Pa essay, SSP aa2 DSE are based a caar~*ar see QE 

b ~ t c  ust5@tfoar.' A m q  =he =st crricfal ef there asosawpt'rons m: 

{a) t b  w r P d  pr%ce of E;W mz'-rput tr%ceI 2s pjtrm i e m g s ~ a 1 y  or b 

rtotL?wb2e-, <b) % n e ~ f a l  cases af prduczirn, &ere&sed '5y t gg- 

telhns3ogy C a t k  a;o S&s~%~u$fmI and as assumed se: of rePazfwe Sactor 

p ~ i ~ @ s ,  am capJ,sWsiZ, subject Ect fea~Pci t%ty ~ B ~ Y S ~ S  FQ zefiect & m e d  

m1CwpEPm~~:  ti=.) 8 h b  ipr2.=es aE ~ ? E ~ L L S  a d  Q L E Z P ~ ~ S -  ~ h f e h  are repmsmxw 

ti= of ri5c true opprcmftp cosrs of factors a d  a f  rtre tme seardry vdtlcs 

ef ~ d t A e s ,  am: ailc&rzlble; a s d  Bdl =he :rue fereipc ex&mgtt eestr of 

pruduecicm caa be calcuhteb. 

T b  m v p A r % c d  agtphi=zrm at say techfqw aii, af eo-, yPePd 

ruulcs  ~ h w  s.re useful mSy to the exte.t chat the ~~suqt*cLcms rnderiy5zt.g 

the *r~+2pleis are xralisrlc. Ir fs dLZEFcurt to gmc:aEfte dotrt tXor 

rrar-rictfu~ zhe f iewe P ~ E  ~f rceqtsZceG arrswqtfms ci&k,t. be. B e  a;es+mptfaa; 

of a3 exo$eracpusXy deterabed varZd pr ize  Ecr rice = ~ d d  p r c t s ~ ~ p .  W e  

sene for all UESC AZr1ex4z ee.a~cfi&s. Tmstmey cf ebe i ~ p u t  co@fiicleurcr~ 

amd r n m - 8  rebtlw factor prices are probably quite mafistfc wistxqr;ims 

ar r b  mrgh, islc'brougb rbc cmdi3%1:,~3 QE b3th say 3e scraSseb %E ccmssaer 

valfarr enters direczly tzfs r k e  pro<%cf f m decisis~s I 

~ltrsasts rbe msc crreciaL a%suzqtf,sns ftt a~ maLysbs a£ SOC~& 

praf%rahfIffp cr of emporatLve dvamts&e cw-eem tk sbtfba. prices, espedaL2p 

thasa for the tsajor E'aetos - labor, caplcal, la=tb, snd forefgp exc)rsra*. 

%or a t k ~ r a g h  &&I-aim of ars*sptt isr  ~ l e r l ~ l n g  we of tbgla 
C F ; = C ~ ~ ~ I ,  ICW, a m ~ g  othezrr, .rJbemer~t. tE%1j l ,  Prest and 'huuoy Ila,9Mf, B-u 
l[%Wtj, a d  CZthln@r TP9tZ,), 



f 
C fur errWt ing  sbadoclr prfces, 3rirfly, shadow e r i c e ~  of faerors of 

cats el fire- f~regmc $2; zoz u s h g  r5e factor i~ t c ~  be~t xLremaefve 

q33qa#ut ,  r2lfle Cke sairtd- p r i c ~ r  c: aa~eria; oatputs azzd inptzzs are 

Msr'ker cencraf eEc=ea~ cf' xhc D3C techfqae ts the d f v i s i a n  af 

r;ra&bk~ md aoarrashbla ~atcria;~ rcmtcee. Ykxeev~f, &ether o r  aot 

%n Sttqwt-aep~t  table 2% available, tSe  bzeakdde of itrgu:~ classified as 

a#rrarfrti?te b c a  (diree~: 3P9 hdlrect! cradablc f q u t  a d  prrfmaxy bcmszfc 

fie: or. Cusf s am be zro2ble=* 

ma DIE ae.asure csa:a.C,m e i~Iherenr Sfas 5eca-e of the irppossibility 

of c~rxeccly class9**%ng Locally ~rcd.;ccd fnpucs as c,raEabie or ~.rmtraddsle. 

ILdaib-b [ex aoe~radaSLe) hp'zxs are def iaed as grrods chat vcruld tar u o ~ l d  

aut) be tradcd $5 cbe mmcry rere fwie=.r2zg ~~~~~i ecoarmfe polirias, 

thereby c w b g  marker prfcos cc? e y * d  socLa: prices. Since actual. govaxa- 

acnr p 4 f c y  &pans frm opzfzal poLfup frt * z L r t u l l y  aSl celnefles, i t  is 

nuz ;;rossfbhe to 'be sure whether an h ; r u t ,  -&.ich fs produced Ic~cally rrrdex 

exisslq peUcy, =uld cmthue go be proOuceb deaestrlcally m&r upttnurl 

-.--- .--- - r. * 7--- 

(19975). f19763. Duwn, &rglin, pad Sea [ i 9 ~ 1 r ~ i r r ~ e  and W m l r e ~  [I! - -  
sad BbCrjllr as~& Stem 129751. 
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leal fnputs vuuld be rrr;ldabfe, 5ut ft is sot clear .&ether ncmfulfp traded 

fnpato uodd be tradable or ricxrtradable. Irr the abseace of fnforsaticm, 

nonfdly traded inputs are treated as ff they were aontzadable. To =he 

excent that efxe? aze not, a bias is trktsoduced because so= tradakle input 

Ebgts are ~ c o ~ T ~ c ~ Z Y  sotrated as p r i m a 7  d - s t i c  facror costs. 

f f  tradable Znpue costs are erronecmly cotrateu as p*maxy daesric 

factor caste, at ~ 5 c e  versa, :be masure< DXC r a g i d  suffers from a sySttm~~tf~  

bias, As % m a  If967, p.  i l L )  bias s h m ,  the degree of b i a s  caa be 

dcnuraorzeced e t h  r2.e fozlowbg f o m l a :  

O K  + UVl 

DRC " 
5 2 + 5  

where DRC' is the *asurea va la ,  D2tc 15 the true value a d  cr is zhe ratio 
9 a 

of the ammat of  tradable casts, erroneously caulsted as domestic f a c ~ o r  

eoacs, to net fareign exchange earned or saved. If s is s-11, 

~ l t *  Y D B C  + o(vl - DRC ). For a s 0 and  DRC < v DRCBj > DRC i .e. .  
f 1 1 1' 3 * 

vhea tradable costs are corntkd as d m e s t f c  factor costs a d  the 3 th  

activity is4 ef Eicieat , t"ne masure& 0XC ratio vi13 exceed the true valm. 

Coauersely, for G > 0 sld DZCj > vl, DK' < DBC , and the obsem9e4 value 
j j 

wirl haxe a d~v;tward bias. '&rice, either bias results  in a observed value 

rhfch is closer to v than the true value would 'nave been. In both l a s r a ~ a s ,  
1 

the bias & X I  increase with an hcrease in cfie size of a, 

A - j o t  di f f i cu l ty  in  aCterz;rtiag to nteasure copparazive advanwe -- ar 
fur tbat matcer ia cafi~rhg out aay type of socfal profltabi.Iirp &yafs - 
steam frem %be owerrfding importance of d y n d c  eZe=ts. Chem~ry If9613 has 



eteseate orf g r m ~ h  t h e o q  b%ch chase ef trade sheon. %z=a 119631, lP9trGl  

bas carr"ned arzc several f=zo%atft-e eztpfricai arraipoes ~f the Israeli 

e c m o v ,  hcszpraratfng g r w ~ h  assects 5s a Z>-~.eatir l iaear 9zcgrad;z~  

&el fa atder tr bereraize df7;aSr ~ozzgiratit-e adsantage $or secrors in 

chat m e  eazmtq-. 

In :=he a5si?=ce crf &:a requfrsZ fcr a p r c g r d a g  ap?roach, s m s L t % d t p  

malyses am St w.dertakai ca mjcr war2ables 2z a= effart to approximatie 

LLhe e f f e c t s  of dpsasie cl;ar.ges. ".'ax",biie %51c5 usefu;ly st:5fercred 

Eo sensfrftc+,rp a?al~ses f ~ c l d e :  rke usr2d price of r:ce; t h e  Smput-oatput 

c o e f f b c f m : ~ .  refl,cctkg 6% f ftrenc asrtznprlms on changes I:: t e c h e l r e  

(for exappze, :?ie use OF 3e'3 var5etfes o r  tec~kLques) z:dicr Sn factcr 

produc~iv i ty  ; t h e  shadas p ~ i t ~ t  of COI%=SCL~ c Eattcrs , a:tc?-Iag for chazgiag 

opparcmfry coats as 5actar sit.pplies Jr 7o3icies are alzered; rbe ex~etttaf 

cffeczs; and the shadow price of fcreis* exctzaoge, as a resdr  of ch=.g+-ag 

c-araciue advantage of crzher bmazscLc ac:iuft%es or QE al',erarims in 

pofIcZe8. By cba~gfng ass.-7tfar.s -,his aaser, 2: is ?vss151c t o  ascertata 



The irrzemmZfne, fr-rk preseaC& Zzi Tablie L cParL?Ses t W  cmaceprs d 

dsta rcgui-trs rJPderly%ng zht efffde3~cy azid pj fq  fadieators, T&C e%@m?ea 

f z m  la tXtd €able ere either ccrst anE reram &ta or aae eE tbe 4=1dfc&zers. 

Ztan ewe: G r o s s  weput, ax: atru&P pr%e~s QZ st g ~ ~ r :  rtippert pprteas. 

pr~~csaurs ar, oat pfic2 4 msell isg fhe rice f o  eoawmra at a X Q U C ! ~  pcfec, 

t dues nos adequxcrPp dleacrLbc fhe pradwoiat fne~rkwer far famers er tb C O S ~  

af rtbc rl- to  the da~1~stLc ccoacnsy. reL~mt price: b the 

sub&iAizcd pr ice  er, equiwriex~tly, t b  per d r  mar'ket prLe.co pLw 2ho per **it 

ntdmbiy sn rice. Tmcea QB gtrzpu~ s b u l d  be r a ~ E c 0  a segark++.e s&+si&its- 

Price sf Cross Durxhtr -Yarkes PrLce , Subskty 
C 

k&. &l%d r%te ?xku& kg. &likiRdi 
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F 

Takie  T - - - X r e ~ a = f ~ &  Pr,azwzaqrkfertbetf-cfha "' 
4f Sff icf   it^ a d  P a m  hdf~iZE@r-a% 

kfi~+tr at8 
w r d a a t a + ~  

$ 3  G P ~ P ~  hepat. .at acVu;212 za.rke!Lr p+f ces ;at as ~e%-~r--.ize;*,t s.z;;r*rr; ptLee6 

f %arz%as-lre oE gE"iezmkea% 102s5C%es rs d~%rr:.ir rice ;;te3s,rsctLm) 

9 3 3  Z'aT-a MdeE, is ac+-saZ aatke:: ?rEcas i f 2 5 - { 2 ) ]  

~ e 3  Paeteo eCsa, 3thdo =!?.a4 eapftaL, at a c z d  -&tket pzfces 

($2 iot3:te-c~ ::azerPS&sf&i~s 

flb3 P r i w a t ~  P ~ ~ U & Y P ~ Z ~  (<3~-~~3-aSl2 

19) Grrors h c p r ,  r r  wrU mrCwr ;trf.=er 

48) Xk&.able Ztxpics, or: m;rLe marker pzSc+s 

TQ) " 1 . d ~  U4z& wrE& sm'kct alricur Ci13-t85) 

@tic S.eswf+a &smS ~1cbbtt. rbas C S ~ Z F L O ~ ~ ,  a: 3pp:ztmf~y cdsr& 

119) Demestbc apk8:  Gases, or epperzt=atrp C-:L 

?ST) Ra~zc? cf Sb4eis Wkce rsf: Sere. n Exthsge CWTX) c~ O f f  k c i d  Sxebamge Rsta COmJ 

t I 3 )  %r F=e%ft&i%%"bp, QZ: s h d e w  prl+ce c~f feze:p exclumge < ~9'f~Cit;-<l[lQ)<Lfl~) 

<ti;) Scas&zwi& PmrectSv m f f i . c L e ~ ~  tm 3 4 t ; ~ ~ t  (SPCCtj ( ' ( L % ; ( T ) )  

C352 Bbakxml Zk~c,letr%we T&wff%c5mc w f r a a b h  51=p~~sr (SKf3 (P2jG<8)1 

dZ65 Efd=t%we fzorccrfw Gmdf5cir-1~"~ OG fCdw MOed CWC3 <(3 j+ t31)  

(38) b z 3 a  af to S P W m  (CP2j44l223. 



add%qq op per =%kt. a r k e r  p r S t e s  ~ . l ~ s  par t5*zit suBsir?fcs MX", 

aat ~ f e Z d  axa eppraprfate m z t p t  arico ~ W G S Q  ~4.c sak.sf&%es d l 1  be paZd per 

&P af p a t e  d f f e  rM mtket  price 2s Ltx t e n s  bf o=f3Xed rfcec This 

pmb1es r;aa k dealt w%ch by wsbg d S Y E h g  rstfm--tho eff"tfeacp r i c h  arb 

p&f &s ~~r‘ree ra a.i22& r ' ' le~- 2e: ~ f i t i L ~ g  rat%= d 3 . L  =+a- fwm c-tey 

till! COE~BC- leepeatdhg rn p r ~ ~ t ~ ~ s f s g  ~ W % Z Q ~ Q @ ~  SIC the qp E£ r f a  befag 

w&e*rtd. A ~ ~ b ~ i & y  t k e  at %be fara-pta Ismi ~ m m Z &  =bas Be -dl& 

BE C018ew3: 
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3ase fax :t: L: '1?&L',fng razfo, t.xatket: prices tf a .partic~lxe grade 

Cat &%a +at cf ~ q E o r E a ~ i ~ u ~ e w d r Z a t  LLZ) s u b s f d i z ~ d  ~ r f  ees. 

: Z Q ~ J L L S  :feat& a~5 =ra&abIe g&s g t  act==; =rthiit p c c e s b  

'ZF,e =reEtsm.nt ccs: tr -ase far eact; :ra&atTe *&;3zz fs tke  fa= g a ~ h  cost ~f 

I=~uT (or %be p t t f o ~  oZ the *&put ~zeate i  as :r~&&ie) plus(mirrw) taxes 

~~~~~~~~3 &iek u f L P  3c a t t z d  cmt later. TE vte-  sf the fact tbr: t ~ e s c  price* 

W%%; b! S~%;;ZP& 23 * ~ ~ C U > S ~ G G &  ef pEtv&ie prof"l&bilf~2-, they arc h ~ l r n f i ~  

af' ssattarsseat s&std%es a= &qta~.s a=ad cart f fa- 

A pmretpe csl%Adia:fr~ 50 pre~&nz& 5 ~ 1 ~  EOZ f ~ t t i l f z e r ~  Assuse that 

$ez:rT%zlee bas a c - i * f .  4r1crr ef 5X3fzmz; E f h r  gmitrzsetrt rm3toim I subsidy 

@e fcrti ihrr crs=a;l":zrfor. of %Z@?Xrgu; =here 3 s ~raesgxxtarfw toile ~f SSQIem 

fsr rrfii?%pxtar:or*, @I t B t  Icrzt;l,rcr fsm e$e port; &ere is r errfff of SNktan; 

4 there '4 a b-sric e d t s  tax z I  S1Slrcsl.,. 

&sc ef ~ W S :  = c.: -f - + ~ a r f  E f  taxes - subsidy ttcaocd as =rn&bTe, sr 

4m = 5x3 4- s + LC8 - ice. 
.%re t31l t  ?52:d 2r4,ce &if Eers f r w  At tasr: :? the fs-r by a3 M Q G ~ ~  equal 

e s  e c  trmqmrrar%m- 6:sacs *?Ick are %re&%& as ~ m c t ~ d & L e  w s f a  s i ~ c e  they 

are s a 2 w P E ~  ~ z a d e d . .  = c ~  C C S ~  se  be farm% !5 tqwX :Q 

* 5@3 .*. i. 29 - :QQ 9 x* 
2 Fa-- gaze >=ices, Earzff races, tfmaesr*ac P&X rates, 

g m w r s t  s&sid$es, writsiiy zraS& ~cwrttresf of Snput , c -2-f  3rf oesl 

Pstm 3: Value add& b w=ke= grfcea. T k f s  iren i s  derfved by aubtrrecing 

Seem 2 frm 4,c- 1 am2 wLfL be -used .S,s cafeclaohg r;%e efd@efiw preze~flmg 

c-f f %c;9mz. 

Lrmi 4: Factor C U S E ~ ,  ~Efner than ~ t p f t a l +  01; BCXWP asrut prrlcas, - 
RrU mu?gex]r refera ce tb mrbc 2ri;ees for 1ahr a29d hind- Par t k  

p e l a f w  *&d ~ h 6  -0, i f  ~ : . P P & W Z ~  m mrhr =as* 



f ~ r  hit& *labor shw7Ld be to al l  labor used fir 5- ptobucrioc. This 

category faezudg~ all dLzect  isdirect labor a d  Ian2 cosm. 

bta far It= 6: Prices: 5f apes, shares of lahor,a& h d  Ln 

inputs a d  fnpt cocqunents E x s i Z d  as nmtzadab les. 

3 c ~ a  3: Taxes enb subraZ&fes, 312s eategsq Zzcldes d l  d-stfc 

cULC41 tux3 mbozdzes, 

Dara Zor It- 5 :  Xztdfrecr: tax races and su3sidiea m inputs. 

Xeea 6: Prrrvate profitability. rsifs carny i s  derf-red Tram the above - 
Iteras- Prksate pr~f -" , ta? l l i ty  - vaLue i;t gcnurl wrker prices (3) ;LCrsl~ darett 

fretor casm ether: t L k t  -pitax, at  acts mr'ret grices (4) Less 

CS), Prgvatx profltisbfkfie~ wffbh tk fs  drammrk is def25ed as the rerum 

ro c q % m a 2 . .  

It- 7: Crass ootpttt a?: =or$& mrket: grftts. Tkfs it= fs the border 

price of ricer rbe f.o.b. q e r r  prlce at: the c:-5.f .  h p o r t  price dependla$ arr 

-&ther cxpmdce C e z t e % ~ f c  I T ~ C C  ?rc&vcrim =auld be expartad or serve as an 

imperr: subscS"e*z%, ~ X C ~ U S ~ W ~  ~f t3f f f f s  s d  dmmstfc t axes .  Ar; a per r n n i t  

price. f t sbm5d be cm.s5sraae .;lzh Ice= g 5 ) ,  the bmesric: pric of rice. 

%htr Zcla feest 72 c . l , f -  or f.0.b. pzX~e cf rice, taziff and dmestic tax 

races en rice- 

LC- 8: Enputs f r ~ s f e d  as rtradakle goads, at mrld prices. 

me d e s i r e d  Item &a W CaEegory are c - 5 - f .  prkes of iaplcrs treated as 

zrdabk ga&s net af tariffs. Pf c d - f .  prices are aar dirrtziy availabLe, 

rchey mt: Ibs ~&LC~&W~ $9 Wirest preedures, varrkisg back frm Eana gsce 

g#?%,cea ta QWC tl&f ~ - 2 . f *  prlce. 
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Data for Item 8: Same as for Zcem 2 .  

Itea 9:  Value added Li vorld mrker prices. Vafua added i a  world ;narket 

prJces = gross cutput, a: world marker +rice (7) less icpwts treated ss tradables, 

a t  uorld a r k a t  prices (8). 

Iten 10: 3caesclc resource ccsts, ather than capifai, at opportuaity 

costs. Tr"i%s f rep includes the soc%aZ opportunity cast  of land and labar. 

As su&, the ca;suLa'tfoas far thLs iwaz iavelva applying shabou prices 

for h o d  and Iabcr. 

Data for Ice= 35: Shaciow pr5ce of fabcr and shadow price for 1-d. These 

shadow prices are d e r i ~ e t  fro= the C Q S ~  stmerare of the besrr altemrrtivas 

for rfce, y i e k b ,  a ~ c  price of oazpaz of besz altarzratives, a m a t  aac C ~ B  of 

labor 10pur5 and aflacatioa of labor t h e  aver the course of a year, 

%cm 11: D m ~ s r i c  c~pital costs at uppartuntry costs ,  1Fhis SEen 

i z c lde s  the capkcal casra o f  inpuc coEponents rhaz are nmfully traded as w e l l  

ss capital services as& dirar~:y. These capital ccsts are derived virh 

sefereoct rs che shadok~ price GZ capital. 

Fata for I t e m  11: Capi-aL cmponents of a l l  item treaced as ~oritradabPa, 

shadow price of capf caH - 
Ttem L2: %ria of sh*dov price o f  foreign exchange co ~ Z f i c i a l  exchange 

rzte. This ratio ad jus ts  for t h e  dfvergence berweea the shadai;j price sf fare%ga 

exilhm-ge and the  officizl excbnge rate, Zc makes I t  possible to c$spare the 

ef ficfe~cy a d  pol icy fndlica~ors, on an international basis. 

Item 13: ?Sex social profitability, ar  he s h a d ~ w  prfce of farefs  exchange 

f f93x1123-I ( l O ) + ( l A ) > .  Utf l izfng the ratio disc=s& In Xcen 12, the oer social 

praf%t&iIity cafcrrlatfrm 2s adjusted for any d i ~ e r g e n ~ $ ?  beweer ghe shad;rr 

exchaegt rate and t ire o,4ffcial. exchaage r a k e .  

B e  rmminfrxg five %tears are s e l f - e x p ~ z o r y  aad are derived frtm c k  it- 

s2ready dismwsed. 
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14::, !mwuer, *he= u n c s ~ a l l y  &high rice prices prevailed, izazp clctuntsies 

L ; L I * ~ ~ s ~  wt  LO alfm coasu;;;er prices ta rise =a the full exteaf; of iqtort 

p r S c d ~  aad instead suSsibfze0 kiptarts of rice- Qart Erom :?Ls atypical 

r:;~ut-;*ace, EjiR5k c ~ u n r r i a s  kave generally used i q c r t  pcfirg to raise  

; r ~ ~ i s w x f  sad pmddcer prices a=& to coireci g c u e m ~ n c  revenues on in;porrs 

*.rf  EL%- 

P.a second ptiscipa2 se: sf goLLcles affec:i3g rice Lis aade up of 

g~cer~aerrt  decisfor.~ to  tevoze ;zortfoss of rfieir capital arid recurrest 

b~dqez-+ rs deveiopaenr projects tkar bring about pore rice o=:pue- I a d f v i d u a l  

;aiwrnaear 33an5 co :mest ir: rice prajeecs ate reflected ic the s ~ p p l p  pro- 

:t.,:=~.rns. A tk i rd  se: n: poLicres, reLatc2 ta :rade, has :he Post d f r t t c  

; a p c c  .;a praspeczs f ~ r  in:raregfonal rrads urthfc Ucsr Afrfca. A critical 

:SW.;%* :a: ZjAfiZki ;=s:;Qns 'I? Becidg i s  ;.herher or zac ;;?z:r b i sh  :o escaS;ish 

>pvcin; regioaal zrddnzg arranqeaeczs f ~ r  r i ce  either i n  the context sf the 

. . ccat~lc:c  ih-n,l::; s~ Xrst. A f r L ~ a . ?  Std~es (ECi3'r*'.&Sj or sepa~ateiy. 


