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Prospects for Intraregional Trade of Rice in West Africa

Whea the West Africa Rice Development Association (WARDA) was estahiished

in 1971, the thirteen wember countries set the achievement of gelf-sufficiency in

——.
- — T i

rice within the West African region as the primary goal of the new organization.
At that time WARDA countries were producing about 70 percent of their total con-
sumption of rice and importiang the remaining 3() percent.. WARDA was rharged with
sesisting its members to increase {helr output of rice rapidly enough to exceed

the growth of demsnd for rice and thereby to reduce and eventually to eliminate

rice imporets ia the region.

The purpose of this study is to examine the prospects for increasing rice
trade between WARDA countries. Because some members can be expected to expand
their production of rice wore quickly and more efficiently than others, the goal
of teaching regional self-sufficiency can best be approached if deficit natious
agree to import rice from WARDA coumtries with export capabilities. Ultimately,
esch WARDA wember might hope to achieve national self-sufficiency in rice, but in
the ifnterim attention can be focussed on the prospect.” for intraregional trade

within West Africa as a means of achieving regional self-sufficiency.

This paper coatains four sectioms. The plan 1s to provide background
infe.mation on rice supply, demand, and trade (part ome), to project import
gaps or export availsbilities in 1980 and 1990 for each WARDA country
(part two), to estimate the prefitability of increasing output using the
techniques of production that are expected to generate marketed supplies in
potential exporting countiies {part three), and to discuss the impact on

intraregionsl trade in rice of altersative govermment pelicies (part four).




Because the scope of this study is ambitiocus, its results should be ponsidere# 2
as provisional, pending the ccmpletion of ongoing research. To keep the paper. |
within mansgeable limits, the text is brief; however; mo detail is spared m:-_’:he
appendix tables which contain the data and analysis that support ths textual

statements. These tables sre designed to allow interested readers both to trace

sources of luformation and to follow anaiysis of the dats.

Recent Trends in Production, Consumption, and Trade of Rice in West Africs’

Teble One presents information on rice production, consumpticn, and trade duting
1966 and 1975 for each of the WARDA countries and for the region as a whole. Net |
praduction, defined in miisad 1l : ecsdvalents met of seed and losses, increased
from 821 thoucsad metric tons (iWI) in 1966 to 1,306 TMT in 1975 for the entire
regica. Major incresses in rice output during this period were achieved in
Nigeria, Sierra Leone, Ivory Coast, Liberia, and Ghana. At the same time rice
consumption rose less than production, increasing from 1,218 T™MT tec 1,567 m‘z
Consequently, net imports of rice (imports less exports) decreased from 397 TMT
in 1966 to 244 TMT in 1975.

The results of this change are portrayed in Table Two which contains self-
sufficiency ratios for individual countries and for the region during the decade

1‘3&6-":\5.3 In 1966 the self-sufficiency ratio for the WARDA region was .67, which

]'Detailed information for this section, presented on a country-by-country basis, is -
contained in Appendix Tables A~1 through A-13. With respect to each series of tables
the member countries are alphsbetized in English so that number one refers to Benin, ‘
mnbet two to Gambia, and so forth.

21n Table 1 and in Appendix Tables A-1 through A-~13, consumption is estimated as ﬁet
availabiiity which is defined as production minus changes in stocks minus seed and
losses plus net imports, all measured in terms of milled rice equivalents. In. the
instances in which changes ia stocks are not kaown, net availability figures inclu&e

these changes as well as actual consumption. Im all WARDA countries chmges 1n
stocks are bei:lmmd to be small before 1974,

3por each year the self-—sufficieacy ratio is defined as (production minus seed and _
losses) divided by net availability, where net availability equals production minus

'need and loam ainus chanau in stocks plus net inport:s.
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Table One.——Net Production, Netr Availability, and New Impon:q of Rice
* WARDA Member Countrics end WARDA Region, 1966 and 1975"
{thousand of metric tons )

1966 1975
Net Net Net Net Net Net
Country production® availability®  imports production’ svailability imports
Benin .8 7.5 6.7 4.7 10.0 5.3
Gasbia 20.6 28.2 7.6 23.9 39.0 17.1
Chasa 17.2 65.5 48.3 56.8 56.8 0.0,
Ivory Coast  134.0 217.0 83.0 226.0 206.0 2.0
Liberie 112.6 158.0 46.0 143.0 174.0 31.0
Mali 83.0 83.0 0.0 102.0 99.0 20.0
Mauritanis .4 2.0 1.6 2.2 13.2 11.0°
Niger 11.2 12.2 1.0 16.4 25.8 8.6
Nigeria 120.0 121.3 1.3 299.7 304.7 5.0
" Zenegal 68.1 227.56 159.3 65.2 245.0 123.8
 Sierra Leone 226.1 258.6 34.5 344.2 359.5 10.0
Togo 12.7 16.4 3.7 6.0 7.0 1.0
5 Upper Volta 17.2 21.3 4.1 16.1 27.3 9.7
WARDA Region 821.3 1,218.4 397.1 1,306.2 1,587.3 244.5

Notes:
a
Source: Tables A-1 through A-13.
h’!et production is defined ss the milled rice equivaleat of paddy net of seed and losses. .

Eet svailabiiity is defiped as net production minus changes in stocks plus net imports.
dnet imports is defined as imporis minus exports. '




Table Two.—-Self Sufficiency Ratios
_ o a,b
WAEDA Member Countries and WARDA Region, 1966-75 .
(ratios as defined)

1975 -

Source: Tables A-1 through A-13.

b

Self-sufficiency ratio for each vear is defined as the rat
losses to net availsbility, where net availabili
losses minus changes in stocks plus net imports.

1o of production less seed and
ty 18 defined as production minus seed and

“This result is based on the ‘eight countries for which 1976 data are available.

Country 1966 1967 1968 1969 1970 1971 1972 1973 1974 1;:5::.

. Benin 30 09 13 10 .26 .27 .19 .20 .45 .47 3?
Gambia 7370 .67 47 6L .59 .56 .43 .59 .61 .43
Ghana 26 .28 .43 64 .38 .45 .61 .31 .55 1.00 2.a.
Ivory Coast .62 .86 .80 .78 .67 .64 .74 .60 .97 1.10 73
Liberia 177 72 8L 7L 68 .74 .73 .79 .82 .78
Mal1 1.00 1.00 1.00 .78 .8 .8 .76 .5 .50 1.03 93
Mauritenis . .20 .03 .03 .03 .08 .01 .04 .06 .06 .17 .10
Mger T T .92 .2 .98 1.00 1.00 100 .9 .6 .63 .64 na.
Nigeris 99 .58 L0 1.00 .95 1.00 .9 1.00 .98 .98 n.a
Senegal -30 .31 .29 .18 41 .21 .26 .09 .19 .27 .26
Sierrs Leone .87 .91 .94 .95 .8 .93 .98 .88 .95 .96 .94
Togo 77 .8 .88 .77 7% .85 .62 .63 .98 .8 ..
Upper Volta -81 .70 .94 .93 .88 .9 .51 .92 .49 .59 nma.
WARDA Reglon .67 .73 .74 .74 .71 .69 .71 .64 .76 .86 .72
Notes: ]
a




implies that 67 percent of total consumption was provided by lccal gsupplies and
33 percent from imports. This ratio increased to .34 in 1975 because local
production increased more rapidly than consumption and hence imports declined to
only 16 percent of the total.

The 1975 result must be interpreted with saution, however, because unusually
high prices in the world market for rice during 1974-75 caused some countries to

restrain import levels and rthus consumption in this period. Therefore, the large

sncrease in the self-sufficiency ratio during 1975 resulted from higher prices and im=
port controls, as well as from production increases. When complete data are availableif_
1976, they sre likely to show a lower self-sufficiency ratio than that achieved in 197532
Recorded trade in rice among WARDA member countries was irregular or
negligible between 1966 and 1975. Countries experiencing special circumstances
occasionally exported small amounts of rice, but no WARDA countyy was a consistent

net exporter to other WARDA countries or to other parts of the world during this

period.

Preiections for 1980 and for 1990 of Production and Consumption of Rice in West Airicaz

The purpose of making projections of the domestic demand for and supply of rice
in WARDA member countries is to obtain quantitative estimazes of the likely net

trade position—import gap or export availability--for each country and for the

1The self-sufficiency ratio in 1976 for the eight countries for which data are avail-
able is .72; in contrast, the 1973 ratio for this same group of countries is .80.

The countries included in this calculation——Benin, Gambia, Ivory Coast, Liberia, Mali,
Mauritania, Sepegal and Sierra Leone—accounted for 70 percent of production and 73
percent of net availability io 1975.

2Detaj.led information for this section, presented on a country-by-country basis, is
contained in Appendix Table E~1 through E~13 and F~2 through F-13.



Weat African region. Such estimates define the scope for intraregicnal trade in
rice and identify possible exporting and importing countries.

For each country separate projections have been made for 1980 and 1990 of
the demsnd for and domestic supply of rice. The difference berween projected
demand and supply is the net trade pesition, and the sum of all member countries'
trade positions is the WARDA regional result. | |

Any set of projections is only as good as the information, assumptions, and

tecbniques on which it 1s based. The bulk of the detailed information aad
assumptions, which form the basis for the projections, is presented in thke appendix
tables, principally those in the A, E, and F series. In general, both demand and
supply projections depend on the assumptions that: (1) the world price of rice
will be between US$300 and 350 (Thai rice, 5 percent brokens, f.o.b. Bangkok, const#nt:'ﬁ
1976 dollars) in both 1980 and 1990; (2) climatic conditions in West Africa will be
normal throughout the period; and (3) no basic changes will occur in

West African govermment policies affecting (a) the price of rice relative to the
prices of substitute crops and of foodstuffs, {b) the domestic price of rice telatiéé' 

to its internationzl price, and (¢) recent plans to invest ir projects that will 1nciea§ié

local supplies of rice.

The technique used to make projections of the demand for rice in each coumtry
involved consideration of the amnual rate of population growth, the annual rate of
growth of real per capita income, and the income elasticity of demand. Sepérate

rural and urban estimates were used when available.l Table Three contains a 1istiggf;

lthe methodology is outlined in detail in footoote a to Appendix Tables E. Eor.all;
countries it is assumed that the real prices of rice and of its substitutes do nmot -
change. With this sssumption plus the asswsption that the elasticity of demand

with respect to population growth in rural and urban areas equals one, iagreases ini"V
rice consumption are dependent only on the three parameters mentioned in the text.
Recent trends in rice consumption form the basis for choosing the levels from - '




i Table Three.-——Assumed Annual Rates of

i Growth of Population and of Real Per Capita lncome, Assumed

| Income Elasticities, and Derived Annual Rates of Growth

of Rice Consumption, WARDA Member Countries, 1975-80 and 198&-903

i (measures as indicated)

Anzual rate of Annual rate of Annual rate of
. growth of growth of real income growth of rice
o population per capits income elasticiey cousumption
. Country 1975-80 1980-90 1975-90 1975-60 1975-80  1980~90
' Benta 2.8 2.8 2.3 0.5 4.0 4.0
' Gambia 2.8 2.0 0.4 3.6 3.6
. Ghana 2.7 2. 1.0 0.6 3.3 3.3
. Ivory Coast 4.2 3.9 2.1 — 5.6 4.9
Urban 5.4 6.C 2.3 0.2 8.9 6.5
 Rural 2.0 2.3 1.7 0.4 2.7 3.0
~ Liberia 2.2 2.2 2.7 — 2.5 2.6
. Urban 4.2 3.9 2.7 9.3 5.0 4.7
. Rurel 1.6 1.6 2.7 0.1 1.9 1.9
. Mali 2.5 2.5 2.0 - 4.8 5.0
 Urbaa 5.7 5.7 2.0 0.5 6.7 6.7
Rural 2.1 1.9 2.0 6.3 2.7 2.5
Maurizania 2.6 2.6 4.0 0.4 4.2 4.2
‘Niger 2.8 2.8 2.z e 6.4 6.9
Urban 7.0 7.0 2.2 0.5 8.1 8.1
Rural 2.2 2.0 2.2 9.2 2.6 2.4
. Nigeria 2.6 2.6 5.0 0.6 5.6 5.6
' Senegal 2.6 2.6 1.0 —— 5.8 3.9
" Urban 4.4 4.4 1.0 0.3 4.7 4.7
Rural 1.7 1.7 1.0 0.4 2.1 2.1
Sierra Leone 2.1 2.1 2.1 0.2 2.5 2.5
Togo 2.6 2.6 1.0 0.5 3.1 3.1
) ser Volta 2.0 2.0 1.0 - 4.4 4.8
Urban 7.0 7.0 1.0 0.5 7.5 7.5

Rural 1.6 1.4 1.0 0.2 1.8 1.6

*Source: Tables E-1 through E-13.
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of the assumed values by countrv for gach of these three parameters Twio ant

to the periods, 1975 to 1980 and 1980 to 1990, and of the resultan: annuzl rates

of growth in rice consumption. The assumed annual growth rates of populétidﬁ for

all eountries fir in the 2-3 percent range, except for the Ivory Coast where

continued large ioward migration is anticipated. Real per capita income growth

for most countries is on the order of 1-3 percent per anuum, although Bigeria
ané Mauritania are higher, largely because of expected petroleun and mineral
incomes. The assumed income elasticities of demand vary between 0.2 and 0.6 due
to different circumstances among countries. Given these assumptions, the estimated
annual rates of growth of rice consumption range between 2.5 and 7.0 percent,
with Liberia and Sierra Leone at the low end of the scale and Ivory Coast,
Niger, and Nigeria at the high end. To a large extent the countries with very
high current per capita consumption of :.ce {(Sambia, Liberia, and Sierra Leone
each consumed more than 80 kilograms per capita in 1973) are projected t¢ increasé
at a slower rate than those with a low current ievel of consumpﬁion (Benin, Ghana,
HNiger, Nigeria, Togo, and Upper Volta each conmsumed less than seven.kilograms'per:
capita in 1975).

Rice production is projected on the basis of known :3pacities for expandi#g

3
the principal techniques of production in each country.” Constraints on the

1Detailcd supply projectioms for nime count...: are presented inm Table: F-a
through F-13. It is assumed that local producIion Keeps pace with demand in

two other countries—-Ghana and Nigeria-—~in both 1980 a:id 1990. Provisioaal
estimates of supply for 1980 have been made on a naticnmal basis for Benin amd
Togo, and these two countries are also assumel to be in balamce in 1930. Because
none of these four countries has recently been a large imporier or exporter of
rice, these assumptions are not <xpected to affect significantly the projucted
WARDA regional trade positiom in 1980 and 1990. : .




ains¢~dehan& exceeds supply, thereiore increases from 245 TMT iz 1975 to 340 T

_'_hrge as tha,t f;m: 1980. (.‘.onseqnemly, whilie the ;;z'apoztian supplied by lacal_
 " ?ptodmntion rigas trom B4 :o 89 percent, .he absolute 1mpor: gap ‘also grows 1n
01 aiae :n aeet the larg¢ exyanzian of denand

expansion of each production technicue include reéncuice (land, labor, wali 0 &

:capital) limitaticas, budgetary resizic.i.: s, availability of sxternai fisancing, |

and aanagément.cﬁpabiiities. The projecticas are made im light of recén:. - -%
perfctmance and with kanowledge of planned tice Jdevelopment pro.e IS. ?or.chese. ;
projects it ie assumed that techaical problems, such as water control, and soc1a; ;'
problems, such as those affecting resettlexwent schemes, can ba resclved
successfully. Naturally the guesses for 1980 are firmer than those fér.i990._ -.-; 
In several instances, judgments on hectarages and on yields differ from Ehose'of'A.
government ageacies, usually showing less optimism and heace rowar produécio#.
figureé.' Thé detailed format of the series F cables in the appendix allows thaseé
who uigh; disag:ee with these projectioas te make their own alternative assuap;ig&g
and to trace the consequences oa projected oulputs. | é
The purpose of making the demani -1 - 2Dpply projections is To indicate o

whether WARDA countries night be significan: exporters .r importers or be rougnly

self-gufficient in rice. The rusi.Is ol the projeciions are summarized i: Table

Four. For the WARDA region as a whole, demand is praJe::;c ¢ increase frow

| level of 1,567 YT im 1375 to 2,015 T fa 1980 azd cthem to 3,053 T4 in .;990,

regional supply is expected o expand Zr.. 1,323 IMT in 1973 o 1,7i% ™7 in 1930:

2,720 TMT 1o 1990. The et trade posizion, which for the regicz 1s sz SOt ;gap

g mm and to 378 TMT in 1990, :
Althoug& the pra‘ﬁcﬁeﬁ net import 3P increases, the self-suffxciencv rasio ;; 
for the regm impm%s from .84 in both 1975 and 1980 to .89 in 1990. 'l’tis

'teault oceura becanse the demam&.estima:e for 19?0 is more than half agait as ?-f




Table ?a@ra——ﬁenaaﬁ for, Sup

WARDA Regiom, 1975 and ?rajectlons for 1%:v and 1%90

~iy of, and Tfade”
Position of Rice, WARDA Member Cou:s:iTies and -

{thousands of metric tons)

1975°

1990-'5

Net availability.
“Net availability less net imports.

#Traﬂe position is defined as demand less supply.

®Source:
fSOurce.

Tables E-1 through'zmlB.
Tables F-2 through F-13. )
fss:apyly pfrojet:tim far 1980 are natiomal estimates baaed on mcent mfozmce. '

hlﬂ the absence of supply projections; supply is assumed to equal denand and thé ne:;_ Y
poaitian is assumed to eqnal 9.0. - B

1980 -
e Trade | - Trade 2 Tvadem“_
Demand Supply position Demand Suppiy position Denand® Supply pu$¢t103
1.0 4.7 5.3 15.6 5.6  10.0°  23.1 23-}' 0. Gh |
39.0 219  17.1 47.7  28.0  19.7 6.5 50.0 ;1zf9-$“fﬂ .

Ghana 56.8 56.8 0.0 8.7  se® 00 w2 wrad g,gﬁaz;“fﬁ’

lvory Cosst 206.0 204.0 2.0  378.6 293.0 8.3 26 3966 et

Liberia 176.0 143.0 31.0 i97.7  156.0 41.7 256.5 23..0 ;‘312_4 :

a 9.0 79.0 20.0 131.9 171.0  -39.1 215.2 _291;9' ﬂ?s;géjﬁj 
Mauritania < 13.2 2.2 11.0 31.3 6.7 24.6 47.2 35?°' -12'5§{ﬂ”  :
Niger 25.8  17.2 8.6 26.8  24.0 2.8 s2.1 44 10.7 w
‘Nigerie 304.7 299.7 5.0 400.1 425" 0.0° _.9-'7539 gh g.dh_; "i:

Se#egel 245.0 121.2  123.8  277.C  99.6  180.4 4043 205 3 *98'6?7°f5i 

Sterra Leone 359.5 339.5  10.0  392.6 388.0 5.6  502.6 'sa;.g<--33;4§ﬁf T :
Togo 7.0 6.0 1.0 13.3 g.8% 2.5 15.3 15;355;_§.6?f':  |
Upper Volta 27.3 17.6 9.7 33.3  26.3 7.5 4.3 si.?_'-[c;Qi~7:'
WARDA - e %v-j_\;

- Region 1,567.3 1,322.8  244.5 2,029.3 1,711.2 340.5  3,059.1 2,720.2 3776

— SRR
:Sou:ces Tables A-1 through A-13.




On the basis of the results of Tahle Four individual countries can be
grouped int2 three categories—-exporters, major importers, and those approximately:"-:
self—sufficient. Oanly Malii is an exporter in 1980. whiie both. Mali and : S:f.erra
Leoae h#ve export availabilities in 1990. The 114 TMT of export swplies
-gvailable from these iwo countries in 1990, however, fills only 23 percent cf the
492 TMT import gap of the other WARDA countries. Majox importers. in both 1980

and 1990 include Gaﬁia, Ivory Coast, Liberia, Mauritania, and Senegal. _

Countries more or less self-sufficient in 1980 are Benia, Nigevr, Sierra Le’one,.

-ngo. and Upper Volta. All of these countries except Sierra lecme remain in tnis

category in 1990 Benin and Togo by assumption. Also in balance by asstnpuion |

1n both 1980 and 1990 are Chana snd Nigeria.

~In swmary, the ?rojections indicate that between 1975 and 1990, the WARBA

region u:lll become more self-sufficient in rice 1n terms of the percentage of_

demand met by Iocal supplies but that the absolute tomnage of imorcs will

increase. Only two WARDA countries, Malt and Sierra Leone, will be exporters of _

riee in 1990, and they will be able to supply oaly about one-fourth of imports . E
-required by the other members. More than 80 percent of the import demand will o
originate in two countries, Ivory Coast aad Senegal. Relative to the :supﬁly,

denand and mpo:" positicns of 1975, marked changes will occur in th::ee countries

accord:lng tc the projections: Ivory coast will return from teupora:y self-—

mfficiency to its earlier positiom of being a major importer; Hali w:!.ll change_ .
'fm_n. it# modest 1nport'positi_on_to_ bevome a sizeable exporter, and 51ma Leone . ';'f;:':._ '

_ uﬂl emerge from z_aelf-'-sufﬁcienc'y as.an inportant exporter.

__ Ithe tssue of whether rice from Mali and from Sterra I.eon_e 1s likely to be com- )
petitive on the world market with rice from alternative sources of supgly is
-w in the. following mtim. _




. | F
With respect to Ivory Coast, hweﬁr this 'cﬁnc;;:Sion tequires soae
mp°“3“"q“_311f1¢ﬁtims- As mentloned above, the pro;ections are based an :he
assumption of unchanged govermment policies. In the face of a rapidl’?’ grm"ins B

demand for rice inpor..s, the Ivoirian government might well choose to cam :mt i

a combination uf the follwing policy changes: {(a) incmaging its- inm N

in rice %rajects in order to expand supplies; (b) raising the producet pr'!;ce .

of rice relative to the prices of other crops to expa.n& 1ocal rice our.pu: ané

marketings; and (c) using restrictive import policies to raise the consumet price“\-; :f.';?'

of rice relative to the consumer price of other domestic foods:uffs te reduce :. o

demand for r_ice. By changing policies, Ivory Cossx could, at am m&t, raéuce
its import gap substantially.

Ioternational Competiveness of Cwntries with P:cjected .:;xport Avaﬂabi.‘:it:iesl

On the basis cf the results summarized above i{n Table Four, Hali i.a projected?_{.- _'
to have 39 TMT of rice available for export in 1980 and 76 ™F :in 1990, ané Sierta:_'__'f o
Leone 38 IMT in 1990. A critical issue is whether these potential exnorts can be :

produced and delivered to other West African markets at costs which mke them

competitive with other internaticnal supplies of equivalent quality r:tce. Insight ;
into this issue can be gained from a social benefit-cost analysis of !:he *ice faming,”
procesging, and marketing techniques in Malil and Sierra Leone that are mst Iikeeiy*-"';-’ '
to generate expnrtable supplies of rice. : ‘ |
The method used to examine wnether Mali and Sierra Leane hzve inte.rnat;ionaL |
~ comparative advantages in rice production is presented in detail in Appendix B. '_}3
| This approach czn be sumarized briefly. The areas and techaiques expected to

produce for export have been chosen with reference to the projections of supply

i .

1Detailed information for this sectiorn, presented in a technique-»by—techuique bu:!
for ‘Mali and Sierra Leone, is contained in Appendix Tables, C, D, and G. ST |




:(teé Tables F-6 and F~11). Detailed cost and retutn_data.have_beeni355émblé£- '.5?
-~1n,actpaliﬁarket_ptites'prewailing in 1975 for each selected techniéuet
(aée-the.series C tables).

“fwo kinds of adjustments are made to comvert the market costis and te*urns

-1nto social costs and returns, allowing a comparison of private profitability
) with~aocial ptofitability.. First, the transfers caused by-government tax
| and subsidy POlicies are removed throush use of comparable world prices,_"Fott_-:t-
;example, rice output is evaluated in terms of what the country can teceive for .
its | exports of rice instead of the actual market price uhich prevails domestically.
_Similarly, an'input, such as fertilizer,'that can be putchased from;abroad is
'valued at its true import cost in place of a subsidizec (ot taxed) market price.t.t

| Secand, labo:, capital, land, and foreign exchange are evaluated uith tespect'
to their social opportunity. costs, or the amount of output forgone from not
uging them in their best alternative employment. TFor example, farmers misht
:receive gevernment credit at, say, an interest rate of six percent uhen the .
; govetnment might otherwise have uged the capital in a development project,yieldin33
.a twelve pexcent return. In this instznce the social price of capital would_
: be twelve pertent in place of the six percent actually paid by the farmer.
| Having made thegse two kinds of adguatments, one can compare social benetits :
uith social coets and determine uhetnez social profitabllity is Positive or negativ
¥f the social benefits are calculated with reference to a conpetitive internatianal
::prise in an export market, positive social ptsfitability implies that the country
:QHSiné,thﬂ techniqne under examination haz an international compatative a&vantage.-

The Office duVNiger, using mainly its extsting technique of gravity

"f trzigation.tﬁd animal power and to a 1easex extent an improved technique that :t,

‘tt5¢involves inteﬁsified production with fertilizer, 13 expected to be the soutce ;t




of most of Mali's e:q:ﬁortab]e rice in 1980. Table Five contains?'.t'l".ae-
results of benefit—cost calculations done in both private and social

prices.]' ‘Both sets of calculations ‘are ‘based on returns from export sales

to Abi.djan, f.vory Coast at s c.i.f. price of $350 per met:ric ton of u:uled riee, _
vhich is consistent sd.th projected long~ran wrl& prices. Production 'e:!.th the
Office du ¥iger's current techmiques is h:l.ghly profitable in both pt:i.va:e cnd o
social terms. Rice ptoduct:lﬁn under the improved techniqne, however, is sociﬂlljr.
profitable but ptiva..ely unprof 1table, largely because intensifica:ion requiree

greater labor and purchased inputs on smaller Landholdings that are not fully

compensated dy. higher returng. As shmm in Appendix G, Mortani: psx:ane:e::s |
in the calculation, in add:ltien to the sm*ld price of rice, are the transportatm'_ )
cost of milled riee from Segou to Abidjan, the yields of paddy under. hcth i
:echniques. and the nmbet of man-days of labor in fami'ng. In add:{::lon, & i
key assuzption in the ‘analysis is the writing off of all past capital developm;
costs. The decision to iznore these sunk costs is justified for the techniques
in question at the Office du Niger, although future investments mt, of c__our_se, ]
be fully costed. ' | .i_ | :

Mali's potential exports in 1990 are anticipated to originate frcn tne Officsei
du Niger, using. the intensive techningue entirely, and frnm Opea.ation R:i.z Segmx
and Operation Riz Mopti, using an improved technique involving controlled : ..
fiooding, animal power, and fertilizer. Again, the international coatpet tiveness .
is examined with respect to the Abidjan marke:, and the same c.i £, Abi&jan prrice,_'

$350 per metric tonm, is used as in the 1980 mlysis. Since both prices md ms@:§_3

-lﬂnderlying data and assumptions _are'presénted in Appendix Tables C-6. o
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Table Pive. (continued)

-Lﬁb-

Hotes:

‘Sourcea. Tibles C-6a through C-6e, C-1la through C-1id, D, F-6, and F-11.

bﬁll figures are from Tables F-6 and F-11. Projections are for 1990 except; fj&r Hal‘i,'--_
gravity irrigation, animal power wil<h is for 1980 - ' .;-

“Cost and Teturn projections are for 1990, except Mali, gravity 1rr:£gatiou, anm.l power_
which is for 1980. - The private profitahiuty Tesults apply oniy to farming.  The soci&l"

‘profitability resuits apply to faraing, milling, snd transport to the frontier. ‘The . |

private profitability results are converted to dollars using the 1975 official em:hinst

rate. The social profitability mumbers cre converted to dollars using the soctal exchmge;'
rate, ' ’ .

d’l‘he officiafl exchange 'rate for Hali”:ls 428 MP/$1. The social exchange rate is 692 uE‘ISI.g

e'l'he officm exch-nge rate for Sierra Leone is I.e. 0.90/$1. The social ezchange rate is
Le. 1.15/51.




are given in 1975 comstant dollars and their relstive relatioaship is

assumed not to change between 1980 and 1990, the resuits for the Office du

Niger's intensive techaique can be taken to apply to both years. Rice

production in the two operations is slightly less socialily profitable thgn that

in the Office du Niger, but it is still competitive with international supplies

it the assumed world price as long as Mali's exchange rate vis-a-vis the

tnited States dollar does not return to its (unosual) 1975 level. Like the
profitability of the two techuiques of the Office du Niger, that of the controlled

finoding method of preduction depends importantly on the world rice price, transport

costs, ylelds, and labor costs (see Appendix Table G}. Crucial to Malt's comparative
sdvantage, as well, is the assumption that the two improved techaiques will be

widelv adopted by 1990.

The future competitiveness of Malian zice was 2lzo tested in two sdditiomal

é notential export markets-—central Ivory Coast (Bouaké) and Dakar, Senegal. Given
i the closer proximity of Bouaké than Abidjan to Mali's sources of rice production,
Malian rice is comsiderably more competitive in central Ivery Coast than on the coast. .
With respect to Dakar, Malizu vice has to compete wirh broken rice that has a much

i' lower price than that imported by Ivory Coast. As a result, for 1990 rice from Office ,:
du Niger is only competitive in Dakar if the world price for the broken quality

] imported by Senmegal vrises to 10 percent above the level srojected in this analysis.

| Sierra Leome is projected to be roughly self-sufficfent in 1980 and to bave

?; an export potential of some 38 TMT in 1990. Exportable supplies are expected

to originate from southern Sierra Leonme to supply the Monrovia, Liberia market

ar an assumed c.i.f. import price of $340 per metric ton. Two improved techmiques,

one located in inland swamps and the other in upland areas, are anticipated

B to be the sources of Sierra Leone's exports. As shown in Table Five, the
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W:wed inland swazp production is very profitable, in both privnte am!
socisl terms, while the upland technique 1is privately profitable but only mrs:i.nal_
80 in soc:!.ul prices. The key parameter un&etlying Sierra Leone‘s social pro-

fitabil:lty is labor cost, since both techniques involve very high hbor :mpnts._
An important mtm is the use of the current (1977) exchange. ta.l:e vis-:-m
the United States dollar (Le. 1.15/51) rather than the 19?5 rate (Le. 0_.90f:$1)‘g. -
to ulculam social profitability. Assumptious on transportation cests for 2
Siecra Leone are much less critical than for Mali because the d:!.s:mes wi.t:hin

the Meno River Union sre much less than between Mali and either the quty

Coast or Senegal.

It is instructive to test ihe sensitivity of the results for all five
techniques to changes in the sssumed world price of rice. The lowest world rice
prices (25 percent brokeas, c.i.f. Abidjan for Mali and c.i.f. Monrovis for
Sierra Leone) at which each technique can compete are approximately
(in $U.S. per metric ton}: Office du Niger, existing, 255; Office du ﬁisef,
improved, 315; Operation Riz Segou and Operation Riz Mopti, improved, 335;

southern Sierra Leone, inland swamps, improved, 235; and southern Sierra Leone,

upla_nd. improved, 320. At prices lower than these levels, Malian and

Sierra Leonean rice would not be competitive in Abidjan and in.Honxwta, respectﬁ#él

1
Governmeat Policies Affecting Intraregional Trade of Rice in West A_grica_

Wnile virtually all govermment policies influence to some degree the supply
of and demand for rice in West Africen countries, the most inpor:an: policies are .

those which directly affect (a) rice prices, (b) investments in rice _p_rodgc_giog,:;

lbetailed information for this section, presented on a country-hy-counrry basis,
is contained in Appendix Tables B-1 through B-13. . S
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processing, and distribation, and (¢} international trade in Tice. Con~equently,
discussion of future goverament pelicies affecting the prospects for intcarepional
trade of rice in West Africa can conveniently be subdivided into separate
consideration of price, investment, and trade policies.
Price policy refers te (a) use of taxes or subsidies, or (b) maintenance of
price floors or ceilings by means of govermment purchases or sales in order to

either raise or lower consumer or producer prices relative to what thelir

marker-determined levels would have been in the absence of govermmeat iaterventiom. :
For example, if a government wishes to encourage an expansion of domestic production;
it could guarantee purchase at a higher-than-marketr price to producers aad then
either pass the higher price om to consumers or absorb the extra cost with a
government subsidy. In this example, there would be a transfer from either the
consumers (if they paid higher prices) or the govermment (if it subsidized) to

the producers. To the extent that the government allows the consumer price to

rise, it must correspondingly carry out a protective trade policy to force the
consumer price of imported rice to increase in step with that of domestic rice.
Otherwise, consumers would simply shift to buying increased amounts of imported

rice at some fixed c.i.f. imporr price. EBecause of this link between domestic

and inported <ice, price policy typically includes actions thar affect supplies

of both local and foreign rice.

Information on price policy for the past decade in all WARDA member countries
is contaired in Appendix Tables B~1 through B-13. 0Qfficial price information is
useful because it represents goverament intentions, but private market prices are
required to be able to understand the actual effects of government policies.

For most countryies, geood information is available on import prices and on the

official prices esrablished by govermmentr. Omly a few countries, however, have

collected long series of reliable price information for private prices actually

prevailing in the markets. The ofiicisl and private prices are equivalent only
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when the governmeni is able to maintain a floor price by being willin?“t§wputcéf?e
the supplies offered or a celling price by selling rice to all Euyers;'hr in e
instances when it can effectively employ trade policies to tax or subsidize rice i
in order to offset the potential differences between official and private ptices.,
The c.i.f. import price represents the cost at which a country can purch@;e.
imported rvice in unlimited amounts (since none of the West African cé#ntfies -
purchases a large eaough quantity.of imports to influence the'uurld'éfice 6f'i
rice}. The import price can thus serve as a point of comparisou for prlces of.
local rice since the government could alway; choose to 1mport more (or'Aess) at
the given import price. In the absence of govermment policy one would expect; o
the producer price of local rice to be less than the import price of;¢anparab£§ a
rice, reflecting a processing and marketing margin, and the wholesale price of
local rice to approximately equal the import price. In West Afrieca, hcuever, all_
goverrments intervene to alter this market-oriented determmination of prices. _
Four instances of price policy can be distinguished. First, imposition Qf
a tariff or quantitative restriction on imports permits the domestic price of : _
rice to exceed its free-trade level, thereby opening a gap betucen wholesale and -
c.i.f. prices. In this circumstance consumers pay wmore for local rice to the .
benefit of the producers (or of the merchandizers if the marketing system is nbt.i
competitive), and they also pay more for imported rice with the difference
accruing to :ﬁe governtent treasury as tariff revenue {or to those fértﬁnate : .
enough to gzin access to import licences if quantitative restrictioné are use@ ; |
and the licences are not auctioned). Second, if the domestic wholesale pr;ce'ﬁs )
lower than the c.i.f. import price, the govermment price policy subsi@izes cbﬁ;f :
sumption, directly from the treasury for imported supplies, and indiﬁectly foélf
local supplies because producers receive a lower price than wouid occur in the _
absence of goverument policy. Third, the government can protect local productlcn

to such an extent that both wholesale and producer prices are higher than the izﬁ}

c.1.f. price. This instance is an extended version of the first wi:h sim.lar 3‘

.1natr§neqtg_anﬁ results. Fonrth the: 5gvernnent can raise producer prices' -F
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wholesale prices by providing direct subsidies to farmers (or to processors or
disztributors).

it is instructive to contrast the price policy for rice ©f WARDA countries
by grouping them intc the four categories just described. The results, shown in
Tabie Six, are at best suggestive because of the absence of ivfevmation on
processing and marketing margins (causing reported produter prices to be biased
dowvnward) and on wholesale marketing margins {causiag reported consumer prices
to be biased wupward). 1In 1972, when the worid price of rice was quite low,
seven WARDA countries undertook protection policies that allowed the retail price
af rice o exceed the import price and at the same time set producer prices at
levels beneath the world price. In that yvear five countries (Gamkia,
Ivory Coast, Mauritania, Senepal, and Upper Volta) protected local rice production
to such an extent that both retail and producer prices were greater than the
world price. The remaining country, Nigeria, was alone in protecting prcducers
with a combination of somewhat higher consumer prices and direct govermment

subsidies which caused the producer price to exceed the retail price while both

were above the import price.
The world price of rice rose dramatically during late 1973 and 1974 causing
many West African governments to shift price policy. Six of the nine WARDA
countries for which 1974 price data are available--Benin, Gambia, Mali, Mauritania,
Senegal, and Sierra Leone-—chose to subsidize consumption of imported rice in
that year. The other three countries-~Ivcry Coast, iiberia, and Togo—-
allowed retail prices to rise sufficiently to maintain their earlier position
above import prices.
Price data for 1976 are not currently available for most WARDA member countries.

in that year the world price dropped tc a level that was about half of the peak
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Table Six.—~Rerail, Import, and :
Producer Price Relationships, WARDA Member Countries,

1972, 1974, ana 197630
(entries as indicated)

PEntries 1n the table are defined as follows:

1 = retail price greater than c.i.f. import price greater than producer price
= c.1.f. import price greater than retail price greater than producer price
= retail price greater than producer price

4 = producer price greater than retail price
= price data are not available

_ ®Source: Tables B-1 through B-13.

- Country 1972 1974
m 1 2
Canbis 3 2.
M 1 .8,
Ivory Coast 3 1
Liberia 1 1
Mali 1 2
Mauritanis 3 2
Niger 1 .8
Nigeria 4 n.a.
Senegal 3 2 3
Sierra Leone 1 2 R.a
:rogé 1 1 R.a.
Upper Volta 3 n.a. n.;.

greater than c.i.f. fmport price




~16-

attained ;wo years earifer. Mauritania and Semegal returned te their 1972

i policies and set official producer and retall prices at ievels that exceeded
the import price. Liberis shifted policy and adopted this same price structure
for the First time during the period under comsideraticn. In Ivory Coast the

official price for paddy (in wmilled rice equivalept) was higher than the official

retall price, and both were in excess of the comparable import price.

A . T MM e« ke

iz short, contrary to conventional wisdow, price policy in WARDA countries

has typically protected producers and raised the costs to consumers of both local
and imported rice. During 1974, however, when unusually high rice prices ﬁte-
vailed, many countries chese not to allow consumer prices to rise to the full
exten: of import prices and instead subsidized imports of rice. Apart from this
atyvpical occurreance, WARDA count -ies have generally used import poliey to raise
consumer and producer prices and to cellect government revenues on imports of
| rice.

The second principal set of policies affecting rice is made up of govermment
decisions to devote portions of their capitzl anmd racurrent budgets to develop-
ment projects that bring about more rice output. Some projects directly produce.

more rice while others create conditions that improve the profitability of rice

production by decreasing the costs of farming, precessing, or marketing.

Especially important for intraregional trade has been investment o improve the

transportation infrastructure connecting West African countries. indivicual
government plans to invest in rice projects are reflected in the supply

proiecrions of Tables F-2 through F~13.

A third ser of policies, related to trade, has the most direct impact on
prospects for intraregioval trade within West Africa. Ome important aspect of _
trade policy, the decision whether and by how wuch to ralse local prices above :
¢.i.f. import prices, has already been discussed in the context of priée pbliéyfz.”

If a goverament decides to protect local production ?:oqple-tely,' by pro!tiﬁi;ing L
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| Inwsmenf. poiicy arzempts to work om the supply eide in order tc‘ er; «c:e”%_

: local prodnc:icn bewuad that already projected. It is certa:lnly conceivab}.e :
-_that WARDA mantries could grow more rice in 1990 than t‘ne amunts that Hsve

'.heen pmjected in this paper. The issue then turas on the soc:ial gmﬁtability .;f:

| of smr:h an efforrt. ¥hile real resource c:os:s are rarely :he so.'k.e crit?erion on

_ 'uhich to bme {nvestment decisions, such costs should not be ignored *the

mial :arofitabiuty of attmts to increase local rice productioa for mﬂt fi!

techniqum in West Africa depends criticall: j on vields, he um:-ld price of rica,
and 1abor m:s. Unless social benefits exceed social coSts, exteml g
financmg for additional rim projects is li‘-:ely to be difficult to arrange. :3i G

Gw'ermta are left then with price poiicy 1f they desire to clese inport*;.:_
r'gnps.. But this policy, too, has its limitarfons. An import gap can enly be |

hohd off by raising the dowmestic price of ri:e—-rel&tme ‘to the priees of

altmatiw crops to stimulate more Tice output, &l reiat:[ve to the pr:tce o£
ot:her foodstuffs to em:om:age consuuption shifts my frm rice. Because thesem
in re}m:ivc prim gmtally have costly prodnctiou and cmmmption e.ffects, ﬂée
:pol:icy should be used only when :he objectives of attaining a greater degree of .
:4se1£~suf£iciency are - c4early specified and the attendant costs deeme¢ 3usc1f1e?;']
"Ot:hewise a mre gradna}. though difficult, approach of teclmical and econamii::'
""mmments 1o rice product:ion seeds the wiser course for WARDA countries to

& pnrsue ﬂell—laid plans to Mrease intraregiom l::ade in rice shmﬂd be an. 5

mmgrgl pn-t of thia nm:e prudent approach as more ﬂest African cmm:l:riea g:u&uall

: -f.-:n‘chjgva ﬂle capa.hiu:y to proﬁnce for export at pricea ‘that are cmpetitive on?.;.-

the: mid tht




Thble A~1.—-Benia Popnlatian and Rice Ptndnction, _
‘Trade, and Sez.s-smsficiency Ratios, 1965-76%
(thmsnnds o:E mt:ric toas of nilled rice equivalent, o
nless othervise :lndicate.d) i

o (thousanda) - | L %anges d Seed and. Net
Total ~Urbaa = Rural Production® in stocks lcssese o

2,370 261 2,109 | .64 = n.a. .16
2,436 280 2,156 | .96 .8
2,506 298 2,29 S .15

2,576 309 2,265

2,646 328 2,318

2,720 2,377

2,796 2,444

2,874 3t 2,506
2,954

§.20

Swrce. For rural and urban popnlations G.N. Demhic Yearbook, 19?5& _

-.65 for _1*171-75. Prodnctioa year refers to later year of crop year: for emple 1963"_
: fron 196&-65 crop year.

-llet impom is defined as .mpoxm minus uports, Impom are primarily 30




Tabie a—z. »Gawbia' Populatian and Rice i’md.u.tion,
© Trade, and Self—Sufficiency Ratios, 1966-76 g
{thmands of metric tons of milled rice equivalent,
tmless othetwise inﬁicated)

b maages é Seed and et
Productim he An stocks lassese morl:s

2.0 Bea. 3.4 :7.5.

2.8 ox 34 86
240 34 100
13.0 nea 2.0   $2.§'
26.0 ma 37 1.2
2.1 ma 3.2'._"'_13.6'
22.1 S 32 15;;- 
21 oaa 3.2 25.4
'z¢,7 , na@s 3;? - 14.7

311

: 73 Re MWre, et al.,. i
22 ﬁinistw ﬁf Overseas Develo;ment, Surrey, Eﬁgiand

_poyula ‘imz are provided by the 1973 Posgmitation Censue Rat r
; lon-‘eguals- 0. 75 percent. Pural population is. -
CRBE PET _-yeasr ' ﬁaseé on. pmportional changes in mml-vurban




as production minus seed and losses,

 ige1f-sufficiency ratio is defined as production minus seed and losses,




mie A—B -axm Populatim md Rice m&mtiﬁn
“Trade, ané Seﬁ&s::fﬁciemy Eatiw, 1965-?6
(thmmands of mn:ic tms af miiled rice equivalent, :
- ' nnless othetwis& ﬁndicated)

. e U it e

o -

' ' meﬁ ' Seed -an_d t&et' gvau- o u

1’990 5,597 | 26.__5 B 'n.a‘. 379 a 29.&-__ 52.2
2,089 5,683 20.2 n.a. 3.0 - 48.3 65.5

EESUNER S 1.3 ma. 3.2 39 - sals '_

2,45 5.8l | 26.5  nea. 4.0 0.1 52.6:-1-
2,353 6,002 |  26.5 n.a. 4z 281 S0
2,466 6,003| 378 n.a. 5.9 531 85.0
1,596 6,216 | 346 ' 5.7 3.4 660
2,732 6,341 |  44.2 | 6.8  26.3 '53}1
2,873 6,469 | 29.4 ' 5.5 536 s

3,00 6,599 | 56.4 .a. 8.5 9.1 8.0

3,176 6,730 68.5 : 11.7 e 56.8

3,333 6,864 72.5 - 16.3 ) na

'm Rice Statistics Yearbook, 1975 and update unless e:hems.se noteé.

B, xml figures are based on U.N. mmic Yeazbonk estimates: 1960 23 pemx: o~
:29 pezaent mnn, 19?4, 31.4 percent urban. Urban is &eﬁ.ned as city of S 060 thu

pmdnc:m is. converx:ed to rice equivalent t ata milling ratio of .63. B:oduct:ion year
tohmyearofcto?year for example, l%SproénctionisfronmﬁMScropgear

in'"tocks:epmeentsstmksattneendoftheindimtedymﬁnusmchatm
Eiguresfor 1965-73 are not mﬂablebutmbeliweétobe

. t-ofpadﬂyprodw:tm Seedmeiswkibgrmofwmhecta
tormeeqxﬂ.vam: a:anﬂling s:atio of .63‘ -

:I.s &eﬁud ¥ groéuctinn nd.ms ued md losm, &ivided: .5net




Table a-i. —Tvory Coast: ‘Population sud Rice, ?roémtim,
" Trede, and Self-Sufficiency Ratios, I965-76 S

(amaml ofu:x:tc tons of milled rimquﬁvaleats, e

- " unless othervise mw:d}

bﬂangest&danﬂw
-{ Production ’ hsmcks P

»& Iasmf

156 o '_"'23
158 na. 24
27
13

6

28 |
21 58 | 6
266 22 w 2

290  (-98) 3 (-3

‘befinitim of urban popnlation- from 1965 through 1974 it is the estimated
urben centers greater than 10,000; for 1975/76 it is inhabitaunts ofallmmm
fmwmmmhmkﬁmmdlﬁm1mﬂnglm thanhalftheiromm

H?opuhtion f:lgm:es extra:polat.ed hachmds from 1975 census reaulns.

'.xm'.:al gtwt.h TALR 1965 through 19?4 may be cemt.ated due to Merestmm of tntﬂ;
;in 1965.

'Mkmwmmmmamﬁth
'Mm:ohmmoﬁmm famu.msmm&sfr,_ 64~




"’P:odncx:ian énu from :ath:im éggicoles 1875, Direction des Statistiques Rnules, 2
Mintstere de. 1'Agriculture, Abidjan, 1976 and &im‘.assims with Director of Statiat:lques |
: , Ministere de 1'Agriculture.

'nR&hnﬁmm::them&oftheindicatedyearnimetochatmi‘
:g of the same year. Figures for 1965-71 are mot available but are believed to be
ible. Stocks refer only to publicly held inventories including those held: by npo:
lmsiicmﬁbymmmdnmnnezceandthosem&bymz -

*Data are frow Bulletine Mensuels, Chambre de Commerce d'Abidjan, Abidjsn.

f*Seed and Iom are ctl,enla:ed ‘at 15 percent of production by Cellule Agroe-zconouie. ,

Le Role ‘de 1'Etat dans le | t de 1a Production Rizicole, Direction des Etudes.
et Prograsses, Direction Generale du Developpement Agricole, Ministere de- l'mﬁmme,
Republique de Cote d'Ivoire, Abidjan, mai 1976. mm uses 10 pereent losses plu seediag: ,
Tate at 70 kilograms per hectare. s
‘ atistics Yesrbook, 1975, p- 119) Seed and losses are converte& to rice equivalen_t;‘
[Ting ratio of -63. :

zlle‘l: Suporta ia defined ag imports ainus exports.

mrmrded rice t:née may flow from Mali to Ivory Coast,: and from Ivory Coast to me,
mmn and perhsps Upper Volta, due to observed price differentials. Actual qunl:itm

rage amounts of different qualities imported over 10 years include: 85 percent medive
quality (2530 percent brokens); 2 percent high quality, vhole grains (negngibh hrm}.{
13 mmt brokm (varying from 5 to 50 pemm: of total yu:ly :m-om).- - '

h!et anihbﬂi:y is defined as productiou ninm seeﬂ and lo;m, minus chms&a ia ttoch

_plm net. :laports.
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odoction fcr yesrs 197&-76 in uh.rn from Naticnal Rice snrwyﬁ. 1974-76. |
age mfammmmz&nmum:ohmmmpmm
weh of fars population (1.6 percent per year). Average screage and yields fct 19'&;;__
s & besing point for the historical estimates. L
rage yield - 1974-76 = 1.2 metric tous per hectave
w mzumm 1976-7& « 197,000 hectares

: dm_othismlthuﬁefwmls?z—?& whenarealg*icem
_g-'iwum:ohantotﬂmby?mmt (assuming ia

1y elasticity of .3). Increases in marketed supply were substantislly grester .

o 3 foundmlylﬁpucmoffmuponinsnym:&ha,_‘

' wsmchatthem&themdiut&mrmswcksum'
afmmyur Figumforl%ﬁ-naremtmﬁhblebutmmm:ebe

ible.

usmuemptrceuofpddygroduc:m SwdmisszmogrmofpﬁéypaMme.
ol ndzolmaxemvertedtorieeequivuentatanil.ungtutioof N Y PO N

mw is defined as 1upor:s minus exports. Imports are ptimrﬂy Taw t:l.cc. 35 pctcnt

:hport statistics ave taken from External Trade Statistics, Ministry of nming ad *'
. ‘ff‘i“h

'M—aﬁficimynthudefmaamtmmuaMaMlow, éivﬁudhyu: '



Table A-b. -!hli Ptoductiﬂn md kice m
‘Teade, and Self-Snfficiu.cy nauos, 1965-75‘

(thnuasmds of -utric tmc of tilled x:ice eqniuhnt.
‘ ‘ualess M.. mncawi) o

ot ) o Changes Saedam! Ket f
Total o Production” 1in stocks I-.ossa iﬁpom

4781 = .| 108 ne. o2 (&
4,912 =, 105 n.a. 22 : o
5,037 s o
5,164 = m.a. |

5,295 ' . n.s.
5,429 . | | n.a.
5,567 D.s. ' | n.a.
5,707 ' : n.a.
5,852 ' B.8.
6,000 18
6,152 - 23
6,308

WARDA Rize Smistics Yearbook, 1975 and upda.te, mlﬁ:as ot&mise mdicar.e&. |

' Buresu Central de Recensement, Recensement General de la Popu aﬂm
{lu au 16 Dec., 1976!—3&1:::& Prmm, February 1377.

MMymm:mimmmcmmmlﬂémmmhbmwﬁnﬂy
tebulated. The figure for total population for 1976 is that obtaived by this ;= =~ :-::_
‘census. Of this tozal of 6,308,320, the populstion um in towms of over 1€ m

tuhshitants was 716,749, or 11.4 percent of the total. The best estimate of px ahion
-Mhi.ﬁmwm MuMmamem itzh
zate of 55/1,000 snd a mortality rate of 30/1,000. These are. cmnmn: w.ith m SRt
m&m of other nh:!.hr countries in Africa. -

?%pmmummmemmuamnngmmof.ﬁseu: |
mmmmmmmmﬁwm ?nrmle,ms




Table A-6 (continued)

i:hm-a_in -tocks represents stocks at the end of the :f.ndicated year minus stocks at cue
ofthe same yfeat. .Figures fur 1965-73 are not availatle but are be]iieved

w:m‘lﬂpetmtofpuﬁdypmductm Smdnseismom‘rgrmoipﬁdyper
_tm Su&smd1mesmcmvertedtoﬁceeqaivalentatamﬂlingmdoof 65.

m umﬂgbmty 1s defiped as production minuvs seed and losses, ninus changes in s:ocks q
plnl net imm. ' '

Saﬁ-suificimy ratio is defined as production minus seed and losses, divided bv
ne: suimiiity. .




_ | Tsble A-7.--Meuritania: ‘Production snd. Rice Ptuductiun
S | Trade, sud Self-Sufficimucy Ratios, 1965-76%
I (r.houm:és of netric tm of ﬂlla&uu qﬁm,

b w Ma&d m’
kodmti instocks locm

-3

1

.5 Ti.d. I T l;ﬁ-'_ 2.0 |

5 <1

.5 W1

o7 " fRaBe .1 : 19.9; 20»5
' 4 . RN
.1
1
.2
.3
3
<3

":"sbﬁrxi:e. WARDA Rice Statistics ‘l’ea.rbook, 1975 and update uniess othm Mmm'
b

>Paddy production is converted to rice equivalent at s milling ratio of .65. ‘Production yem
fers to later year of crop year: for exsmple, 1965 production is from ;ma-as TOp

Changes in stocks represents stocks at the end of the mmmmmn

‘beginning of the same year- ﬁs@res for 196573 are not available but sre. m’ ved t
_slisible- s

dl-dsses are 10 pa:cent of paddy prodm:t:tm Seed use is 77 kﬂngnu of: M whc.tm
Seed and ic.ses are converted to rice eqn:f.nlmt. at a milling rst:f.a n: .650 L

Bt Lapv:m. is defined as imports minus exports. Isports are My 65 percant brok
Net availability is defined as production minus sced and losm, nimu chm




Tabie A-8-~Niger: Population and Rize Productiom,

Trade, and Self-Sufficiency Ratios, 1965-76%
{thoussndsy of wetric tous of milled rice equivalent,
uniess otherwise indicated)

Populaticn® Net Self~
{thousands) - o gChanges Seed and SNet  , javail- . sufficieacy
Totsl Urban Rural | Production ' in stocks ' losses®  impores ability} ratic
4,371 32 ,065 7.5 a.a. 1.3 2.3 8.5 73 |
L,496 349 6,145 | 13.1 . 2. 1.9 1.0 12.2 .92
5,620 374 4,266 | 20.9 a.a. 2.6 1.6 19.7 92
4,749 400 4,349 25.0 A.&. 3.8 0.4 21.9 .98
4,882 428 4,454 | 25.0 n.a. 1.5 0.1 21.6 1.00
5,019 458 4,561 23.7 n.a. 3.4 0.1 20.4 1.00
5,159 490 4,669 17.5 n.a. 2.8 0.0 1.7 1.00
5,306 526 4,780 20.4 n.a. 3.1 1.k 18.4 .94
5,452 561 4,891 i5.2 n.a. 2.1 G.6 13.7 .96
5,685 600 5,005 16.4 n.a. 2.5 §.1 22.0 .63
5,762 642 5,120 19.3 (~0.8} 2.9 8.6 25.8 .66
5.923 687 5,236 18.8 0.2 2.5 Q.. Dl n.3.

“Source: WARDA Rice Staristics Yearbook, 1373 and update, unless otherwise noted.

'1) Urben populstion is defined as cities with z population of 10,000 or uore.
) Zstimptes used here ave based on a 1968 pilot census and an adwinistrative census taken in ¢
same year by the Directiorn du Domanes et Stetistigues.

3} Estimstes assume 8 growth rate of 2.8 percent, Urban areas are assumed to grow st 7 permt
' ml}.y.

addy productiov is converted ro rice equivalent at a milling ratio of .64, Production mx
ta later year of crop year. For ezample, 1965 production is from 1964-65 crep ym '

Somrce: For 1975-76: Directios de 1'Agriculture-Service Statistigque.

w in stocks represents stocks at the end of the indicated year minus atocks at the
auing of the same year. Figures for 196573 are not available but are believed to be mlm

Source: Direction &e 1’&@1&1&:&%& Statistique. Stocks are efﬁ::ul}.y held stopks ot



Tabls A-§ . (continued)

Boam ars 10 percent of paddy . preduct:lon Seed use is 100 knogrm of yﬁdy per'hectam
Mu&manmrtﬂtoriceequivﬁm:atanuungraﬁoaf_.sﬁ. S ___4

‘et inpom is defined as inport.s uinue exports.

Source: Direction de 1'Agriculture-Service Statistique. R A
1 mn? lmmLWt aid rice, deiivared in the following wunts(in uetric tm}' .’c??& 8,,000,f-
~.2) Whole grain rice is the dominant inpomd quality; 99 percent of 19?5 mrts cue Fom:
mmmwuaswuythﬂmstdlm,mmmm'
iu net imports. _

snlf-mfficimy Tatio is defined as production minus seed and lmea, d:lv;lded by net
10 ﬁity* '




stl;e A~9.~—Nigeria:.

 Trede, snd Self-Sufficiency Ratios, 1965-75%

{':housand of metric tons of milled rice a;uivalent.
" ualess otherwise indicated) '

Populatisn aﬁd Ric.e Productian, -

Poguhtim
(thousands)

: Seed and Net
- Total than - Buoral

88 4 - e
losses” imrts

Pru&uctim in stocks™

Nt

mil- '

ahmtys

52,420

| 45,680 n.a.  n.a. 135.0 n.a. 19.5 1.4

_ ﬁ?,m P N+as 139.2 Belle 19.2 1.3

© 51,110 1n.a.  n.a. 120.0 n.a. 20.6 1.5

p.s.  n.a. 231.6 n.a. 30.9 0.3

53,7” G.8. 211.8 Te8. 29.6

Dl 0.7

55,070 n.a.  D.a. 195.0 n.a. 27.7 1.8

56,560 165.6 n.a. 13.9 G.3

58,080
59,660

DeBa .8

B.l. f.8. 155-0 16.0 5.9

Gl B.8. 265.2_ 19.8 1.1

$1.270 a.a.  n.a. 287.4 20.5 4.7

f.8.  D.Re 321.0 21.3 5.0

62,930

l}.ﬁ‘ﬁi

21.3ff:
100.9
201'5;_0_.
| 132?._9 1

169.1

152.0

156.9

2@5:-5.
2?1;6 D
4.7

_ad iy 'prodactim 1s comverted to Tice equivalent at a uilling ratio of 60. P::! ctim ;.;-_;:_
for example, 1965 production is from 1964-65 crop ym

s ip sgocks represeats stocks at the end of thein&icatedyearmmamkaacm
. ;'nf: the same year. Hs:mes for 1965-73 are not m:[lable but are ue}.imé to be B

to later year of erop year:

e m ‘to rice equivalent at a a:h.ling ratio of .60.

mf.o n mm as. p:odmtion minus seed snd m, a:,vam by net.

: deﬁaeduiupomdmexports Imrt:smpﬂmﬂymle gmin
mﬁ.ﬂbﬁicy u deﬁned as. pcrodmticnnim seed and losses, minus Msw ia stocks, plm

.:,16 permt of paddy Wuction Seed use is 55 kilogrm of padéy m ’hmaze.sm




T&ble Arlc.-Senagnl Pogulation and Bice Ptuduction,

!rade, and Self-Sutfiniauny Ratins, lgﬁﬁ-?&

nnless hc:ndse indinaxe&)

. {thousand of metric tnns of miiled xﬂ@msaquivalentg

 Population®
Total Urban  Raral

) . b.e Changes -
Production * in stocks Iossesg

a See&”aﬂd et

3,851 911

3,949 951
4,051 993
4,154 1,034
4,261 1,0
1,23
1,180
1,232

"4',3?;; :
sz
C4ame 1,28
4,835 1,32
4,958 1,401

2,940

3,120
- 3,179
- "-3,241;_
- 3,302

2,364

3,493

71.5 ' pea. 10.4

2,998 79.5 Dede 11.4

3’058 g81l.5 TieBa. il1.7

89.5

Do

37‘8 Nele 6.6

100.3 N.8. 14.4

58.8 9.7

n‘a’

70.3 Bea. 10.5

41.8 6.8

3,557 6.1 10.9

715

13.1

'179.2

159.5

153.4 2

145.9
125.6
186.8

| 165.8
- 182.5

207.2

123.8

‘ﬁ?ﬂ/?l.

-tnaonsisteﬁcigs’occvr bgtuu&n :ha_nnﬁt.xeﬁaﬁ: 

”!hﬂdy gro&nmtﬁﬁm iﬁ canwmrtaﬁ to rice. eqmixalgn: at.a Iﬁlling ratimao $ odac
pefers to 1&&@» 5zar af cxuy ymar. fcr exaugle, 1965 pradnction is fmmu; 96§-GS et




f‘ﬂet_iuports is’ deﬁned as ;imports winus exgera:s. _ imgmrzs are prmarily bmkens, ¥

‘Direction deé la Statiﬁtiqw, ammtians S{mciales and ﬁ&ﬁm Rice S:atisnics
1975, The fols.owing years mclm!ad food aid- {tnﬁ%&‘ﬁﬁ metric tm}. R

t av abiliey is defined as production winus seed and .‘Losses, minus cbangesmstoa:ks




_ Itnp‘;m e ‘se pa:t‘a‘rna‘r_e& A iwnﬁ*g' m
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inm:ocks represents stocks at the end of the indicate& year ninus stocks &

ﬁliut at 2 nining tatio of .67.

o :he m  year. I-'igum for 1965-72 are not avs:ilable but. are. belie\ned te':-hef__

a8 are 10 getmt af paédy producx:ion. Seed use is 67 k:lh:grm of pa.ddy per hectar
uplend and 150 kilograms per ’hecute_ for svms. Seeds and losses are cmrted :o ice

ri&e




Table A-lz.—-'l'ogo Population and Rice Ptodm:tiua
. Trade, ma Self-Sufficiency Ratios, 1955-75‘
(t‘housm of metric toms of nﬁ.led rice eqnivalent
| mm; otherwise :f.ndicated)

Changes Seed and Net g
Pto&uetionc in stocks losses® - hpom ¥

13.2 o | 2.0
15.2 | 2.5
- 18.5 2.8
11.9 | 2.0
9.9 - 1.8
‘1.0 2.0
8.0 '
9.9
8.6
7.3
7.1

8 Sources: 'MARDA Rice Statistics Yearbook 1975 and update, unless ochm inéica:ed.

'Soﬁ'tce,. i‘or Rnralmrban figures: UN Demographic Yearbook, 1975. In 197ﬁ 13 percent::
nf the popnla:ion was u:ban and in 1973, 15.2 percent was urban. -

B ?mh!y pro&uction is converted to rice equivaient at a milling ratio of .66. Prodm:tznq
ers to. Lntex “year of crop year. TFor mple, 1965 productiaa is frna 1964-65 ctup ym..

,ﬂuneu:lnswcksnpraentsstockaattbeendoftheindiutedymmuoﬁ:satt*
beginning of thesneym ?:l.guzesforms-naremt mihblebu:mbeliudm
1312,1:."

Locmuelﬁperem:ofpﬁdypro&ueﬁm. Sudmisﬁﬂkilogrmofp&ddypume.
mm1muam:ﬁmmgqum:atanﬂungnuoof .66. N




Table A-13.~—Upper Volta: Population snd Rice Prcduction,
S Trade, and Self-Sufficiency Ratios, 1965-76%
3 (thousends of metric tous of milied rice equivalent, uniess

otherwise indicated)

i ' S

-

'Populatianb Ret Self- -
: vesr T (WWS) e sChanges , Seed a?d Net g avail- suft‘;gi c3
T otal Urban Rural | Production " in stocks  losses imports® ability ratio™
E':xsas 4,585 179 4,406 | 21.1 n.a. 3.9 3.2 20.4 .84
E~”1966 4,677 192 4,485 21.1 n.a. 3.9 4.1 21.3 .81
l?"';xs.am 4,772 206 4,566 | 21.1 a.a. 3.9 7.5 24.7 .70
Ligss 4,868 221 4,667 | 24.8 n.a. 4.8 1.3 21.3 .94
1969 4,967 237 4,730 | 25.8 n.a. 4.5 1.5 21.8 .93
1970 5,067 254 4,813 21.1 n.a- 4.2 2.3 19.2 .88
.'1971 5,169 272 4,807 | 21.3 B.a. 4.1 1.1 18.3 .94
3972 5,274 292 4,982 | 19.8 2.3, 3.6 1.6 17.8 .91
1973 5,380 313 5,067 | 15.9 n.a. 3.5 1.0 13.4 .92
1974 5,489 336 5,153 19.2 2.7 3.8 18.7 3.4 49
1975 5,600 360 5,240 | 20.0 (~1.5) 3.9 $.7 27.3 .59
1976 5,712 367 5,345 | 26.7 (~1.2) 4.5 n.a. n.a. n.2-

8 cource: WARDA Rick Statistics Yezrbook, 1575 and update, unless otherwise indicated.
‘b

source: 1975 Census, Institut Natiomal de la Statistique et de la Demographie. -
‘Annusl growth rate = 2 percent per annum; urban growth rate = 7 percent per agnuz.

€ paddy production is converted to rice equivalest ar a milling ratio of .62, P:o&uctian N
year refers to later year of crop year. For example, 1965 ‘production is from 196465 crop

4 Source: For 1971-1976: Ministére de 1'Agriculture et de 1'Elevage.

Changes in stocks represents stocks at the end of the indicated year minus atocks at r.he
‘beginning of the same year. Figures for 1965-73 are mot available but are believed to be ' -




Table A-13 (conttnued)

'f Losses are 10 pe:cmt. of paddy prodnctian. Seed use is 8C kilograms of paddy per hect:are.'}_'i
Seeds and losses are converted to Tice equivalent at a milling ratic of .62, ‘

:3 m npom is ﬁefined as lmports minus exports. In 1974, 17, 500 metris tons of iapurts
‘were food sid. Qualities imported: both brokens and whole grains are upotteé For 1975,
70 perceat of imports were ﬁhoie grains, 30 percent of lmports were brokens.

_i‘ Net mﬂabiiity is dzfimd as pto&uctim aim seed end losses, mious changes in stm:ks, -
plus net imports.

_ i Ssnlf-mﬁficieacy ratie is defined as production minus geed and lasses. &ivide& by net
-mmm:y.




-
Table B-1.——Benin: Selected Price Series, 1970-76

{annual average USS per kilogram of milled rice, unless otherwise indicated)

Producer; offictal”

. _Retail Wholesale " Milled rieg

Year ¢.4.5, official official Paddy equivalmt
1970 .16 .18 .18 .06 .09
1973 .15 .18 .16 .06 .09
1972 .15 .26 17 .06 .09

1973 .10 .29 n.a. .09 14

1974 .59 .29 .a. .10 15
1975 n.&. N CAQ .18 .29

1576 n.&. 43 T.a. n.a. 1 3¢ W
Notes:

8cource: WARDA Rice Statistics Yearbook, 1975 and update.

bc.i.i. prices are average unit values, obtained by dividing the total value of imports Byn
the total quantity. Imports are primarily 30 percent brokens.

_Cnpp}.-icable-:o crop vear ending in year indicated.

d)ullad rice equivalent prices are obtained by dividing producer paddy prices by a
milling ratio of .65.




- Table B-2. ~~Gambia: Selected Price Series, 1966-76

(sonusl average US$ per kilogrem of milled rice, un},ess stherwise inﬂie:ate&} ’b

- | Betail Retail m@mmﬁ__.
: 1966 «i1 N8, Dol n.&. n.z. n’.#. B8,
1967 .11 T.8.  D.a. n.a.  n.a. n.2. n.a. "

: 1968 .12 " n.a. n.a. n.a. n.z. n.a. n.a.

' 1969 .15 n.a. n.a. R.4.  D.a. a.a. n.a.
1970 .12 n.a.  n.a. A7 .17 n.a. e o
1971 .10 n.a.  m.a. .18 .17 04 .06

| 1972 .10 18 .18 19 .18 .08 az L
1973 .2 21 .21 23 .21 09 14
1974 .36 25 .28 26 .25 a3 20
1975 .35 .26 .26 R.a.  ma. .14 22
1976 - .17 n.a.  n.a. n.a. n.aa. W14 .22 0

*Prices are convertéd at the average exchange rate for the year indicated. Ex.change rates
for 1965-69 are obtained from the WARDA Rice Statistics Yearbook, 1975 apd for 1969-—?6
from the IMF 1ntcmt£ona1 Financial Statistics.

c.i.f. prices are average unit values, obtained by dividing the total value of inpnts by _
the total quantity. All prices refer to financial year, rather than calendar ye.ar Imports
are p::l.ur:llv Bnme brokens, Bl and B2,

SSoutce: Gambia Produce Marketing Board, 1973-76.

| _ .
l. - bSman‘:e' WARDA Rice Sutistics Yearbook, 1975 and update, unless otherwise indicated.
|

App].icable o crap year eading in year indicate&.

|

; fxm.m rice equivdwt prices are obtained by divi.ding producer paddy prices by the milling
. ratic of .65, - | R B

i.




' able B-3.—-Chana, Selected Price Series, 1965-76%*°

(gonuel average USS per kilogram of milled rice, unless otherwise indicated)

- F:bducer.,'ﬁ_gff..

. Retail Wholesale, official T Milled T
Year c.i.£f. official Local Imported Paddy equiv&
1965 14 n.2. .19 .26 D.d. n.a.
1966 .16 n.a. .20 .25 n.a. n.g._:
1967 .18 n.a. .18 .26 n.a. .8,
1968 .22 a.a. .18 .27 .8, Tee
1969 .21 n.a, .22 .31 .10 .15

1970 .19 a.a. .22 .30 .10 15

e .17 .29 .23 .29 a2 .19

} 1972 .18 .36 .26 .32 BN - .15

§ 1973 .23 .45 .37 .51 .13 .26

1976 .51 a.a. .37 n.a. .16 25

i 1975 ".8. .61 D.&. Belde 15 .24

: 1976 n.8. n.3a. B.a. D.3. 15 -2?».

3cource: WARDA Eice Statistics Yearbooks 1975 and update.

- thices are converted at the average exchange rate for the year indicated. 'Exchang'e f&teé o

for 1965-69 are obtained from the WARDA Rice Statistice g;;;mg 1975 and ‘or 1969-?6
from the IMF Internat:!gnnl FMcinl Statistics.

S d.E. prices are average unit values, obtained by dividing the total value of imports by =
the total quant:f.:y. Imports are prinarily 35 percent broken . o

dApplicable to cxop yaar ending in year indicated.

if i “Milled rice equivalent pricas are obtained by dividing producer paddy prices by the
milling ratio of .63.
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Table B~6 «-:m.i- Seiected Price Series, 1965»77‘"‘

(mi average US$ m ki%grm of nu.m rice, tmlm athmise indimud)

'l'::h:u are mm at the average exchange rate for the year indicaud. Mme' change Tate
 1965-69 are m from t:he wm Statistica Yearbook, 1975 aﬂi for: lm £m the

%i::.i f. p:im are average unit values, obuimﬂ by div:iding the :otal wa}me of inports k

to:nl quantity. Imports are ptimily 25-40 pexcent brokeas.

“Source: MARDA Rice Statistice Yearbook. Unit c.i.f. values Abidjan have . bam '
‘c.:l.t‘. valnu mu fm:ier by adding estimated has3ling and t:mmpott mm. i

;:Smtce' Office dau !'m:lnits Agricoles du Mali.
Mmt:lm Ilt:l.onll du Plan et dﬂ la Statistique,

- "MALI--Etude p:nspecnve cte t'mgncifm;m de 1@ :mgulmg i 1 .Qﬁfim.&




Tahle -6 {(continaed)

SAppHcahie to crop year ending ia year imdicated.

_ hlﬂliﬁi rice equivalent prices are obtaineﬂ by dividing producer paddy prices by
the milling rat*c of .65.

mrage exchanse ra:es for January and February 1977 were used for cuavemiun.




Table B-7.--Mauritanis: Selestsd Price Serim, mm—m"b __
&iw& aversge USS pa: kilogram of milled m@g. mim othm spec:iﬂnﬁ)

B c Betail market Wholesale afficial | _
Tesr c.i.£t. Wholegrain _m - Wholegrais = Brokens

1970 -11 <& | n,g. '636 | .23
1971 .08 .43 2.4, 40 .14 L ae
1972 .10 .57 n.a. 40 .16 ..és-?_iffjf;xég_xf;f
1573 .15 .56 B.8. .49 as ;cﬁ_'? : f-.;;if;-ff?

1974 .37 .38 o .60 32 .18 5 'j.i;23:a-~-v
1975 .32 .85 %2 .69 58 .25 .3
1976 .2z .73 .33 .40 29 20 s

., Pirestion, m and WARDA Rice 5&3&13!:11:3 m 19?5. _
b?rim e em&:m at the me.rnge mhm mte fm: the year :Lmiicam. Emim:ge nm
fm:' 1965~59 are a&uiw from :!m IARDA Ric Statiscd ;._1_ ook, 1975 and £mr 1969-?6 L

_i

ce:.”..f,. pmas are mrag& unit valm, obtaimd by div;f.ding ﬁ:e total value of : inport:s hy the
total queatity. Imports sre primarily 65 percest bvakem

é&ﬁp’lﬁc&b_}.e to crop yesr ending in.'ym indicated,

“Milled rice equivalent Prices are obtained by dividing producer paddy prices by the mﬂ,zm i
ratis of .&5. _ o




.&_,

Table 88, -—-ﬁiger' Selected Price Setiéﬁ, %965*?%

c1.£.C

.Gﬁ ' o .2&_ o ' “ﬂ;;#_._: e

.13

x&m for ma mﬂ: iﬁﬂﬁmﬁa&. guge TAL
. ook i??& m ﬁex &%’9—3&

prices are wwmge unit Muw@ a&mﬁmﬁ by ﬁivi&ing the m@:al vaim uf iuporta.by_
z_t:y wem:a« am mMﬂg wiiwle %&iﬁ tﬂ.ﬁ@s- AR R I

Aee mivm t mm are uhmm hsv @iwiﬁfm W-’W fmﬁ? ?”i“‘w f"ﬁ’ m"'



mze E—?.-—Eiw:la' mw mim s@m 1965—?4“

' ,{anml wersgz ’EIS$ m k:umn of nilled r:lce, xm}.ess oti&eruise Ind3

«31 &7
.38 ' .62

®Source: WARDA Rice Statistics Yearbook, 1975 and update.

bc.:u f. pr;ces are aversge unit values, obtained by divi&ing z:he t@tal value of imports b" the
total qumtity. Inpons are primarily whole grain.

. Applicable to crop W euding in year indicated.

: 'dui}.led rice equivalent prices are obtained by dé.viding producer paddy prices hy the. milling
:atio of .60.




rable B-10.—Semegal: Selected Price Series, 1965-76"

(snpual average US$ per kilogram of milled rice, unless otherwise indicated)

Retail £ 4.
g::ite private® official Hhﬁ plesale Producer, otiicial officiais- o

fesr ¢.L.£0'C  uholegrair® brokems brokems official  Paddy ﬁ:ﬁ::zg?h
1965 .10 .38 n.8. .12 n.8. .07 Az
1966 .11 44 N.8. .14 n.a. .07 12

1967 .14 .42 .19 .14 .16 .08 .13

1968 .15 .21 .20 .14 17 .08 .13

1969 .11 42 .19 .17 n.2. .08 .13

1970 .11 .41 .19 .16 2.3, .07 12

1971 .08 .39 .20 .14 .14 .07 .12

1972 .10 .50 .21 .16 a.a. .08 .13

1973 .22 .66 .29 .27 a.a. .09 .15

1974 .06 1.38 20 .zsp2t w0 1078 .16/7.27%

1975 .34 1.71 .57 .47 .44 .20 .30

1976 .18 1.17 37 .62/.33 a0 .18 .27

Notes:

?rices are converted at the average exchange rate for the year indicated. Exchange tates
for 1965-69 are obtained from the WARDA Rice Statistics Yearbook, 1975 and for 1969-76 from
the IMF Intermational Financial Statistics.

c.i.f . prices are aversge unit values,cbtained by dividing the total value of imports by
the total quantiry. Imports are primarily brokens.

csz:am'."x:_e: Trade data from Directiom de la Statistique and WARDA Rice Stat{atics I@ﬂtb&ak.

'ﬁSautber Direction de 1la Statistique.

®source: Caisse de Perequation et de Stabilisation des ?:ix.

) |
Sources: - SATEC, Devglnppmt de la xizicnlmze au Senegal, Rapport Ganeml, 1968, p. 55 _
Senega vn'mum '




- gApplicﬁble to crop year ending in yea: indicated. From JMI Official de 'la R
_M and Ministére du Developpement mzra:l_ et de 1'Hydraulique M).

h!ﬂ.llad rice. equiva}.ent pricas are obtained by dividing producer paddy prices by the nill:lng
'utin of .65. :

i?d:e change effective October 1974.
dprice chenge effective May 1976.



Table B-11.—Sierra Leone: Selected Price Series, 196077

{acnual average USS per kilogram of milled rice, unless otherwise indicated)

b . e Producer, éffii:ﬁie :
c.i.f. Retail Wholesale q Milled ric
Year Freetown Market Official Paddy Btm:lvalent n
1960 .06 n.a. .09 .05 .07
1961 .07 n.a. .09 .05 .07
1962 .07 .12 .09 .04 .06
1963 .06 .15 .09 .04 .06
19564 .12 .12 n.2. 04 .06
1965 .07 .14 n.a. .04 .06
1966 .07 .14 .09 .04 .06
1967 .07 .14 .09 .05 .07
1968 .13 .17 .11 .06 .09
1969 .10 .18 .13 .06 .09
1970 .08 .21 17 .06 .09
1671 .08 17 .17 .07 .10
1972 .10 .19 .16 .06 .08
1973 .11 .20 .16 .07 .10
1974 .33 .32 .27° .10 .15
: - 1975 n.a. .41 .37 .16 .24
1976 n.a. .51 .45 .19 .28
1977 n.a. n.a. .488 .218 .31

lg?ricaes are converted at the average exchange rate for the year indicsted. Exchange rates
- for 196569 are obtained from the WARDA Rice Statistics Yesrbook, 1975 and for 1969-77
. from the TMF Interpational Finencial Statistics.

c.1.f. prices are average umit values, obtained by dividing the total value of imports by -
total quantity. Imports are primarily 20-40 percent brokens. :

“Source: Ministry of Labor and Central Statistics Office.

v dsl:mcce- Rice Corporation




Tabie B-11 (continwed) . - | o R B

_ Eluued Tice equivalent prices are obteined by dividing ptoducer paddy p:icu hy the nill:t.ng
ratio of .67. :

‘Amm of January and 'rebmry 33?7 exchange rates vsed fbr cwetsm._




'.l'a‘ble B-12.—Togo: Selected Price Series, 1970-75°

{nmal average US$ per kilogrm of milled rice, unless other&ise :ln&icated)

Producer, offfcial’

| L ) y Retail Wolessle Milled rice
Year Y- % official offictial . Paddy equivalem: :

1970 .14 .30 s 06 .09
1971 R0 .30 2.a. w7 . }
1972 14 .31 n.a. 0 L6
1973 .21 .39 .21 .11 a7

1974 .31 .56 n.a. .11 a7

- 1975 .29 n.a. n.a. B.a. . n.a.

“Source: WARDA Rice Statistics Yearbook, 1975 and update.
B3

c.1.f. prices sre average unit values, obtained by dividing the total value of inporta by
‘the :ota}. mtity. Imports are primarily white rice, whole gra:lm :

Appl!nble to crop year. end:l.ug in year indicated.

dﬂ.illﬂﬂ rice equivalent prices are cbtained by dividing producer paddy prices by the milli.ng
ratio of .66. :




‘rable B-lS.-—ﬂpper Volta: Selel:ted Price Se::les, 1965-?63 b

{annoal averagc US$ per kilogram of milled rice, unless otherwise m:f.cated)

nemil, market
c.1.£.% ' ~ Whize Red -

- 14 » 36 = 23

.16 .39 « 23

.12 .31 .26 | 08 13 : |
.12 .27 .22 07 a1
.14 % 24 . .19 L
.20 .35 31 a3 A
n.a. .38 .35 A5 24
1975 .38 56 54 16 zs |
1976 nea. .61 .63 a5 e

Notes:

8sources:. Inastitut National de la btatistique and Hinistere du Developpenent Rural. : 8
'bPrices are converted at the average exchange rate for the year indicated. kchange ra.t.es
for 1965-69 sre obtained from the WARDA Rice Statistics Yearbook, 1975 and £or 1969-76 frm'
the IMF International Financ:lal Statistics. _ . S
€e. i. f - ptices are average unit valnes, obtained by dividing the tot:al value of iuports by
the zotal quantity. Imports are primerily whole grains.

&pplicable to czop year ending in year indicated.

ﬁluled rice equiv;lcat prices are obtained by dividing prodncer paddy prices by the
" miliing ratio of .62.




R

Teble C-lla,~-§ierra Leons:
Production Budget for Farming
lwproved Inland Swamp,

{Leones per hectare)

South

e

B ]

¢ AL

—

killed lebor

1.0 , capital

.56

_sc¢451 cost'per metric ton rice equivalent Le. 18

, 8nd

foreign exchange 1.15/,90; tota
o3, s160%

Tradable inputs Taxes/subsi- Unskilled laboy Return to Total
e TE, indirect taxes/ dies on Labor Market domestic market
Iaputs cost subsidies and capital Man-days value Skilled labor capital value
1. Direct labor inputs® 208 218. 40 238,40
A. Land preparation 18
B. Seeding and planting 118
C. Weeding 15
D. Chemical appiication 2
E. Control of birds, etc. 1%
F. Harvest 90
G. Threshing, winnowing 3%
H, Transport 3
2. Hoed tools® 12,22 1.21° 13,43
3. Seeds? 3.13 (.77 -2.02 13.55 1.82 3.92 19.63
4. Pertilizer® 50,77  =28.70 -1.83 2.46 22,70
6. Land development 12.3%  ~4.50 ~28.30 230 7.0 20,10 69.50%  76.23
7. Animals
8. Equipment
9. MNachinery
10. Irrigation operation
and saintensnce
11. Extension services 6.28 -6.28 -10,82 10.52 .30 0
12. Water charge
13. Other cosets
Total costs - B4.T74 ~40.25 -42.97 269,04 14.90 74.93 370, 39
Yield Szﬁﬂﬂi : market price of paddy .152 _; ratios of shadow price to market price for: unskilled labor 1.0 __
1 sacial cost per hectare44d.18 ; total



Table C-1la (continued) P

Rotes:

aﬁsnwﬁay inputs are basaed on 1971/72 and 1974/75 production surveys (Spencer and

Byerlee, 1976; Spencer, 1975). The rural wage rate is estimated at Le. .80 per
zan day, 2/3 of government mininux wage.

hTraditioaal tools are evaluated at a 20 percen: opportunity cost (Le. 1.33) and :
40 percent operator cost (Le. .176). An additicnsl investment of Le. 16.05, made under

preject auspices, is deprecliated over three years at 20 percent opportunity cost and
B percent coperator cost.

“In contrast with this figure, the social walue of capital is Le. 0.84.
dSeediag rates of 67 kilograms per hectare are based on survey results. The project

sells seed for Le. 8.00 per bushel of 60 pounds (Le. .293/kilogram). Costs are
distributed in proportion to other costs of production.

“Ihese compound fertilizer coats are based on an Eastern Area Project survey result which
found farmers using 267 kilograme per hectare. The project recommends 295 kilog:ama{heb
ftand development~1974/75 survey (Spencer and Byerlee, 1976) showed a 95 percent increase
1: total labor over traditiomal practices. It assumed that 10 percear additional labor is
nec¢.'ed for recurrent operations, i{.e., bund repair and better seed preparation. The k
test 16 development labor valued at a wage rate of Le. 0.80 and prorated over 10 years

at 20 percent shadow interest and 40 percent operator interest.

Tradeble inputs and skilled labor costs are project development costs based on costs of_'
Eastern Area and Northern Area projects (World Bank/IDA financed). The projects arve 2-4

yvear investment activities after vhich the project ends and normal extension activities
continue,

€1n contrast with this figure, the sccial value of capital is Le. 37.16.

hbata are from the Eastern Area Project. This entry is the projected level of extemsion :
activity needed to maintain project achievements in the post-project perioed.

Ivields are assumed to increase to 50 percent above those achieved by tradirional southern
swamp technigue. This represents levels achieved by the top 1/3 farmers in the Eastern
Area Project in 1974/75. This yield is assumed to represent average farmer performance

at the time of project stabilization (1977). The yield is adjusted for 10 percent om-
farm iosses.

jSocia} costs ave converted at g milling ratio of .67.

kthis figure is calculated at a 1975 shadow price of foreign exchange (Le. 1.15/51).
The official exchange rate ia 1975 was Le. .90/51.
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Table C-11b(continued) o
Notes: P “ T

“The labor inputs are based on a 1971/72 survey of traditional upland (Spemcer, 1975).

The labor times are incroased by 40 percent for harvest and post—harvest tasks, due to in-
creased yleld with improved package. R

bAll traditional tools except winpowing trays and planting sticks (6 percent of investment
value) gre tradable. The social return to capital is 20 percent, snd the private return to -
capital iz 40 percent.

€ The socisl cost of capiial in hand tools is Le. 0.11.

dSeeding rates are 56 kilograms/hectare. Costs of improved seed are assumad,t@'be-sempexcéa

above the market price, Le, .228 kilograms. Costs are distributed in proportion to costs of
roduction less seed costs. ERs

©rhis entyy comprises 251 kilograms/hectare compound fertilizer.

annd development costs represent project develogment costs and are assumed tc be 30 géréénﬁ
of the project development costs contianed in the ismland swamp calceulations. No wmskilled

labor investment is required in upland land development. All unskilled lsbor inputs are
applie” annually. =

8Extension costs are assumed to be one-haif of costs for inland swamp extension.

hThe yield figure is based on an sssumption of a &0 percent increase in yields sbove
traditional upland. The yields are adjusted for 10 percent on~farm losses.

iSocial costs are converted at a milling ratio of 0.67.

jThis figure 1s calculated at a 1975 shadow price of foreign exchange of Le. 1.15/51. Tke
official exchange rate in 1975 was Le. ,90/S1.
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Table (~63 (continued)

a?iowing,and harrowing with oxen plus 10 man-days devoted to irrigation.

bB:oadcast seeding.

“Hand weeding.
dﬂarVesting‘with a gickle.

eﬁechanical threshing except for 450 kilograms which is manuvally threshed and winnowed.
fTransport of peddy by ox cart.

SIOO'kilograms of farmer’s seed.

h30 kilograsms of wurea costing 145.6 Malian frarce/kilogram and sold to faxmers at

92 Malian francs/kilogram. This is the curremt rate of utilization of fertiliizer
in the Office du Niger but is not sustainable at a gross yield of 2,500 kilograms
per hectare. If fertilizer dosage is not increased, yields will declime in the future.

iAll iland development costs are considered as stnk and are thus omitted from the cost
calevlation. ’

jlncarest at 12 percent on a pair of oxen costing 140,000 Malian francs. ¥o depreciation
is charged since it is sssumed that the animals can be rescid for their purchase price.

One pair of oxen is required for each plow. Cost of feed and veterinary producis is.
500 Malian francs.

kThe following assumptions are made involving equipment charges:

hectares used sactual cost {Malian francs) price o farmer Cualian,gggnCQIK

plos 6 £6,500 56,500
harrow 10 38,000 23,500
cazrt 20 $4,995 84,760

411 enuipmen: is depreciated over 10 years and interest is charged at 12 percent. OX ca;té
are assumed to be used one~half time for agricultural activities. Maintenance involves
renewal of plowshares every two years amd of moidboards every five years.

1¥§¢hamical threshing of 1,800 kilograms of paddy (net yleld minus 450 kilograms whicﬁ;'_;
is msnually threshed). The farmer is charged 160 kilograms of paddy for each ton threshed

“poth jrrigation operation and maintenance and extension services are included hﬁre-as;paft:
of the general overhead cost of the 0ffice du Niger which 1s allocated to rice. '

400 kilograms of paddy.
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Table C~6b (continued)

Notes:

a?lwing and harrowing with oxen plus 15 man~days devoted to leveling, bunding, and
irrigation.
b

Using ox-drawn seeder-weedur.

“Hand weeding plus use of ox-drawn seeder-weeder.

dﬂarvesting with a sickie.

®Mechanical threshing except for 450 kilograms which is manually threshed and winnowed.
fTransport of paddy and straw by cart.

880 kilograms of improved seed costing 60 Malian francs/kilogram.

hlﬂc kilograms of urea costing 145.6 Malian francs/kilogram and sold to farmer at
92 Malian francs/kilogram; 100 kilograms of DAP costing 144.6 Malian francslkilogram
and scld to farmer at 95 Malian francs/kilogram.

12&0 00C Malian francs development cost involving leveling and improvements of the
irrigation system. This does not include the cost of comstruction of the basic irrigation
network, which 1s treated as sunk. Depreziarion is over 25 years and interest is charged.
at 12 percent. T

31n:exes£ at 12 percent on a pair of oxen costing 140,000 Malian francs. No depreciation
is charged since it is assumed that the apimals can be rescld for their purchase price.
One pair of oxen is required for each plow. Cost of feed and veterimary products is
3,600 Malian francs.

k'i'he fellowing assumptions are made involving equipment charges:

hectares used actual cost (Malian francs) price to farmer (Mslian francs}

plow 5 46,500 46,500
harrow 7 38,000 23,500
cart 7 94,945 84,700
seeder-weeder 7 80,000 80,000

All equipment is depreciated over 10 years and interest is charged at 12 percent. Ox carts
are assumed to be used ome-half time for agricultural activities. Maintenance involves
renewal of plowshares every two years and moldboards every five years.

lHechanical threshing cf 2,700 kilograms of paddy (nmet yield minus 450 kilograms which |
{s manually threshed). The farmer is charged 160 kilograms of paddy for each ton 'hresheﬁ.-

®Both irrigation operat;Oﬁ and maintenance and extension services are included here as -
part. of the general overhead cost of the 0ffice du Niger which is allocated to rice. This
cost is assumed to increase from current levels as intemsification proceeds. o

“fhe current Office du Niger water charge of 400 kilograms of paddy is assumed to be
ingreased to 600 kilograms for this more intensified technique.
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Table (-6c {continued) ’

Notes: -

aPlpuing znd harrowiang with oxen.
bUling ox~drewn soeder.
“Hand weeding.

dBnrvesting with a sickle.

®Mechanical threshing except for 450 kilograms which is manually threshed and wimnowed.
ftransport of paddy a2nd straw by ox cart.

B30 kilograms of seed remewed every three years. Average cost is 47.5 Malian francs/kilogr

5o kilograms urea costing 145.6 Malian fraancs/kilogram and sold to farmer at 92 Malian . -

francs/kilogram; 50 kilograms DAP costing 144.6 Malian francs/kilogram and soid to farmer
at 95 Malian france/kilogram.

'1600,000 Msiian francs land development cost depreciated over 25 years with iaterest
charged at 12 perceat.

jla:arest at 12 percent on a pair of oxen costing 140,000 Malian francs. No depreciation
is charged since it is assumed that the animals can be resold for their purchase price. One

palr of oxen is required for each plow. Cost of feed and veterinary products is 2,000
Malizn francs.

kThe following assuasptions are made involving equipment charges:

hectares used actual cost (Malian francs) price to farmer (Malian franes)

plow 4 46,500 46,500
harrow 7 38,000 23,500
ox cart 15 94,995 89,700
seeder 40 340,000 340,000

All equipment is depreciated over 10 years and interest is charged at 12 percent.
Ox carts are assumed to be used one-half time for agricultural activities. Maintenance
{nvolves remewal of plowshares every two years and of moldboards every 5 years.

lﬂechanical threshing of 1,800 kilograms of paddy (met yield minus 430 kilograms which is
mapnually threshed). 7The farmer is charged 120 kilograms of paddy for each ton threshed.

B csumes that the cost of extension services increases from the curreat level of about
7,000 Malian francs to 10,000 Malian francs as intemsification proceads.

Uassumes rhat the present charge of 140 kilograms of paddy is increased to 200 kilograms.
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‘Table D.—Private and Social Profitabiliey

:' ® o _' {dollars per metric ton unless otherwise indicated)
g
- - Gravity irri- Gomtrolied, __Sierra Leone .
; Gravity irri~ gationm, ani-~ flcoded, Igproved & .
] gation, animal wmal power amd animal power, inland - W
5 power fertilizer and fertilizer s&aﬂp and:
| Market value of output” 271 271 271 489
Market value of tradable inputs® 100 119 112 61
 Value added in market prices” i71 152 159 428
" Yalue of m‘m_' labor in 3
-ur‘het prices 126 126 126 172
. Sum of taxes nud subsidies gn '
traded and nontraded inputs 27 -11 126 . =32
'm'nte prcfitnbm:y ' 14 -7 10 254
£.0.b. valuye of outwt at _
- the border™ - 316 316 316 326
!‘ c.i.f. value of tradable mtaa 102 154 166 90
' Value added in world prices” 214 162 150 236
' Soctial value, of iand and
| lsbor inputs’ 110 110 10 135
" Sectal value of capital inputs’ 8 13 22 15
- ‘Ratio of the social exchange 1.15 1.15 1.15 1.28
to the official exchange rate
- Soctal profitabilicy’ 97 39 19 101
- Nominal protection coefficient
= . 0.9 0.5 0.9 1.5
| _ | 1.0 6.8 ¢.7 0.8
_xf:fec:ave prot:ection coefficient 0.8 0.9 1.1 1.8

-.boneatic resource cost ratiob

: m:!.o of the ﬂmestic ‘Tegource cost
'miotoﬁ:eratiooftheshsiou
to thenfficial exchange rate




Table E-l.--Bonin: Rice Consuapt ton, 177
and Projecttivns for 1980 and 1990”
(measures as ind{cated)
' Total IR
1975 1980 S 1980

Populacicn

Aonual rate of growth R

{percent) 2.8 2.8 - 2.8

Population (thovssnds) 3,122 3,586 4,726 |
Income

Anneal real per capita :

income growth (peccent) - 2.3 | 2.3

Income elasticity of demand : : | ;

for rice : — 0.5 B 0.5
Consumption

Anaual rate of growth _ -

{percent) Wat 4.0 4.0

Thousand metric toms 12.8% 15.6 : 23.:_1-

¥ilograms -pe:'caﬂpita 4.1 4.4 ' 4,,:9 o
Notes:

The following techanique is used to make demand proiections. Populatiom growth |
rates (from Table A) are assumed to continue until 1990. Assumed rates of growth of |-
annua} real per capita income are based on recent performance (from WABRDA statistics =
or official government documents) and on expert opinion. Estimates of income elntici:ies
of demand are based on studies in UWest Africa and elsewhere. The annual rate of growth
of cmsmticn is defined as the sum of the annual population growth rate and the : ‘;
product ol the income elasticity of demand and the amnual rate of growth of real pe’:; ]

- capita income. The projections for 1980 and for 1990 are made from the lewel of
_consumpeion in 1975 (from Tsble A) or from average consumption for several Tecent ym

in instances in which 1975 consusmption is believed to be off trend. Consumpticn ‘
m}cc:im are obtained by applyving the calculated rates of growth of mm Ty
actual or adjusted comsumprion in 1975. Projections of per capita consumption are !:he
ratios of projected total consumption to projected total population for M aud 1990 ‘
respectively.’

b1965~76.

Caverage of 1971-76 ner availability.




Table E-2.--Gambia: Rice Consumption, 1975
and Projections for 1980 and 19907

{(seasures as indicated)

Total :
1975 1980 . 1990
 Population
. Apnual rate of growth
(percent)} : 2.8 . 2.8 i.8
Population (thousands) 512 588 775
.Anmnl real per capita .
income growtk (percemt) ——— 2.6 2.0
. Income elastizity of demamnd
for tice - 0.4 0.4
tgnixmtim
: - Annual rate of growth 3 -
[ (percent) ' 6.9 3.6 - 3.6
-Ihon;mndpe:ric tons 49.0° 47.7 _ 67.9 .
Kilograms per capita 78.1 81.1 87.6

& o Bl'he following technique i3 used to make demand projectioms. - Population groweh .
rates (from Table A) are assumed to coptinue until 1990. Assumed rates of growth of. T
anmual real per capita fmcome ave based on receat performence (from WARDA statistics| 4
. or official government documents) and on expert opiniomn. Estimates of income elastricities
| of demand zve based on studiea in West Africa and elsewhere. The samuzl rate of growth =~
of consusption is defined as the sum of the annual population growth rate and the = -
. product of the imcome elasticity of demand and the annual rate of growth of real per.
capiza income. The projections for 1980 and for 1990 are made from the lewel of = = .
consumption in 1373 {from Table &) or from average consumption for several receént years
. in {nstances in vhich 1375 ronsumption is believed tc be ‘off trend. Consumption 1
projections are obtained by applying the calculated rates of growth of consumptiom'to .
- actual or adjusted consumption in 1975. Projectioms of per capita consumptiocn are the .
. ratios of projected tetal consumption to prejected total population for 1980 and 1990, -

ot ._*’1.9,555__;;;_5,_

. SAverage of 1971-76 net aveilability.




Table E-~3.-—Chsna: Rice Consumption, 1975 . : P
‘and Projections for 1980 and 1990% | -
(meaharés as indicated) _ __ R
| — Total S P
1975 1380 - 1990

Population

: A-nn'ual rate of grmh .
(percent) | 2.7 2.7 | 2.7

Popuiation (thousands) 9,904 11,315 14,769

_.Incom -

Annual real per capita ST
‘income growth (percent) - 1.0 S S

Income elasticity of demand _ R
for rice ——— 0.6 0.6 .

Aunual rate of growth SR
- (percent) g.3 3.3 . : : _3._3: o

Thousand metric tons 72.0% 84.7 ) 117 .2

Kilogrm per capita 73.0 7.5 _ 7.9 |

Notes:

SThe following techmique is used to mske demand projections. Popnlationg:wth ' '
rates (from Table A) are assumed to continue until 1990. Assumed rates of growth of -
annual real per capita income are based on recent performance (from WARDA statistics

or official government documents) and on expert opinion. Estimates of income elasticities.
of demand are based on ~~udies in West Africa and elsewhere. 'The ammual rate of growth . -
of consumption is defined as the sum of the annual population growth rate and the - .
product of the income elasticity of demand and the amamual rate of growth of real . per | .
capita income. The projections for 1980 and for 1990 are made from the lewvel of - . i

consumption in 1975 (from Table A) or from average consumption for several recent years .
in instances in which 1975 consumption is belleved to be off trend. Comsumptiom: =
projections are obtained by applying the calculated rates of growth of comsumption to = -
actual or adjusted consumption in 1975. Projections of per capita consumption are the |
ratios of projected total consumptiom to projected rotal population for 1980 and 1990, | .

b;965-75.

©Average of 1970-75 et availability.




Labie Emig,~-iv0TF LUASE: DILE WASHEPL ARy 2ot
and Projecticas for 1980 and 1990°°

{measures s indicated)

Total ' Urban  Rursli |
1875 1980 1990 1875 15980 1950 1975  1980,i_ Igﬁﬂ

Annual rate of growth . BRI
{?thent) ‘5»2 &-2 3&9 ’ ﬁoa E«ﬁ 6;0 2-? Zu& ) .' 2_:

_Population (thousands) 6,720 8,255 12,102 2,151 3,219 5,765 4,569 5,036 6,337

Annml real per capita

-4income growth (perceat) Z2.1 2.1 2.3 .3 2.3 2.3 1.7 : 1.7 1

Incm: ‘elasticity of

demand for rice - - — G.2 0.2 6.2 b 2.4 : e

mj_l rate of growth _ o S
{percent) 6.0 5.6 4.9 8.9 5.9 6.5 2.6 2.7 3

:?housané metric toms 288.0° 378.8 613.6 128.0 196.0 367.9 160.0  182.8 245

’ §5.8  35.0  36.3 38

Kilograms per capita 2.9 45.9 507 59.5 0.9

me following technique is used to meke demand projecricns. Population growil rates {(from -
ghie A) are assumed to coatinue until 1990. Assumed rates of growth of ammual real per capita
neome are based on recent performance (from WARDA scaristics or official goverument documents)
“on expert opinion. Estimates of income elssticities of demand are based on studies in -
zst Afvice and elsewhere. The anuual rate of growth of comsuuption iz defined as the sum -
£ the snnusl populaticn growth rate and the product of the iscome elasticity of demand the
1o anpual rate of growth of real per capita income. The projections for 1980 axd 1990 are
e from the level of comsumpticn im 1975 {from Table A) or from average consumprion for
eversi recent years in instances in which 1975 comsumption iz believed to be off trend. PR
Congumption projections are obtained by applying the calculated rates of growth of consunpticn
; wetual or adjusted consuwmption dn 1975. Projections of per capita consumption wre the ratic
jected total consumption. to projected total population for 1980 and 1990, respectively.
“and rurzl estimates of covsumption are aggregated to obtain total copsumption. Tatal =
stion s divided by totsl population to obtain per capita comsumption for the tountry as
hole. Becanse consusption is obtained by aggregating rural and urban estimates, there are
geregated estimates for locome elasticities. : T LA
3 figure 1s derived by assuming thst average net sveilability for 1971-76 is applizable -
vd projecting this modified 1973 conswmption to 197% vsing & growth rate of net’ .
> six percent. ' o - - e R s




Table E-5.-~Liberia: Rice Cma@_tim, 1975
e - and Projections for 1980 and 199037

- {messures as indicarted)

Total : _ Urben | L Rural '
1975 1980 12490 1975 _198{_} 190 1975 :.980

Population

Annusl rate of growth

{percent) _ 2.2 3.3 2.2 4.6 4.2 3.5 1.6 %:1;§; :f§;5i 52

?ﬁpﬁia‘;i{m _ | o ! I

{thousanda)} 1,53 1,713 2,129 339 417 611 1,197° 1,296 1,519
- _Iﬁcm :

. Mmousl vesi per
- eapits Imcome growth

" {percent)© - 2.7 2.7 2.7 2.7 2.7 2.7
income elasticity AR S
of demsnd for rice - - - 6.3 0.3 0.3 0.1 ' 0.1 0.1

-_ﬁmﬁmmm

&snusl vate of growth o AN ST S
{percenty 1.5 2.5 2.8 - 5.0 4.7 — 1% 1.8
137.0 150.5 18L.7

Thousand werric toms 174.0 19 256.4 37.6 472 74

"

¥

f
g

ot
peet
Wi
%

"

Kilograms per capiza 113.2 120.4  109.1 113.2 122.3 114.5 1161 '1_:1_%.-51_-."_-__‘ .

Botess

_ &Hm-falloWMg technique is used o mske demamd projections. Population growth rates .
{from Table A} are assumed to comtinue wntil 1990. Assumed rates of growth of anmuazl real
Y capiza income. are based on recent performance (from WARDA statistics or official gowemnen
“Gucumentz) and on expert opinion. Estimates of imcowe elasticities of demsnd sre basedom
mtudiee in West Africa and clsewhere. The annual rate of growth of consumption is c}efined

. &% the sum of the anmuel population growth rate acd the product of the income’ elasticity- of
émd_ and the snnual rate of growth of vreal per capits income. The praject-rms for 1980 and'
fox m are aade from the level of comsumption ip 1375 {from Table A} or from average B

| consumptisa for several recent years in instances in which 1975 consusption is: benmﬁ to be;;
- off ammi. Conswumption projections are obtained by applying the calculated rates of grmtn o
of emwim te sotual or adiusted comsumption in 1975. Projections of per. r.-apita cmtgmw
_tiex are the ratics of projected total comsumpcion to pmjecteé total populatim fo‘r 1980

gnd’ m :ﬁpaﬁtiw.slv. _

e hﬁm snd tural estimates of cm&wnpticm are aggregated to ob: ain total cmsmptiun '
Total conmmption in divided by total population to obtain per capita consumption for the
ComItY a5 8 whole. Because censuaption is cbtained by &mgating rural and nrban esr.imtes,

tham are mo sggregated estimates for income elasticities, : _ _ =




Table E-5 {continued)

Income growth taken from historical aversge of real per capita income growth for 3

years 1970-75. Assume future income growth is evenly distributed between rural and .
urban populaticas. o S




. Table E-6.—Hali: aiaé”ﬁaaswmgtiaﬁ; 19?5 o
and Projectians for. i&ﬁ@ an& 19%3
. {mmasvres as indiaate&} '

Toeal L dben . &
1980 1930 1975 1980 1590 1995 &

' Aamusl rate of grnwth . _ o g Sl
(percent) z.5 2.5 2.5 — 5.7 8.7 . «- 2 1 O

' Populaticn (thousemds) 6,153 6,950 8,900 8 896 1,560 5, a?a 6, ﬂﬁ&

Arauzal real per capite
income growth (percent)

Income elasticizy
~of demand for rice

. &npusl race of growth -
{percent) 1.2 5.8 Ba. 6.7 6.7 Z ?

‘ Thousand metric tons 104.2%  131.9 215, 55,6  73.3  140.2 5i.3 S&

 Kilograms per capita 6.8 19.0 24 78.1% 81.8 8.9 9.4 :'9*?*- 1’ '

3?&& fail@wing technique is uvsed to make demand projections. Population growth {from Table &)
Zre mssumed to comvinuge wntil 199G, Assumed rakes of growth of annual rezl per capita income
are based on recent performance (from WARDA stavistics or official government: &eﬁumgnms} ‘B
on expert opinion. Escimates of income elasticiries of demand are based on studies iﬁ Rest
africe and elsewhere. The amnual rate of growth of conmsumption is defined as the stm of the
aniuzl populstion growth rate and the product of the fncome alascxczty-af demand and the anonal
rate of growih of resl per capits income. The projectioms for 1980 and for 1990 are made from
the level of consumption 4w 1%75 {from Table &) or frnm,averaga'cenanmptian for several recen
yesrs in instances in which 1975 consusption is believed Zo be off trend. C@aﬁﬁ&gtien projections
are chesined by appiving the caleuiated rates of growth of consumption to actual or adjusted
cansumptioa 10 1975. Projections of per caplta consumption are the ratios af’prajecteﬁ tetai
consump.on to- pr@jecta& oLl popmlmtian for 1380 and 15990, respectively.

PUrban and rural estimates of consumption are aggregated to obtain total g@nsuﬂptiam._?btal
cansamptian is di&&ded by total populatism to chbtaln per cepita consamptian for the country &

& whole. Because consumpticn iz obtaimed by agpregating rmral and uxban estimates, thzze EIE{EG
sggregated estimates for Income elasticivies. !

ﬁurax uoyulatimm iz estﬁmﬁt&ﬂ as a residual.

dﬁth&n ‘*zsumption for 1975 from SEDES, L'éggxo gionneneat des Villgﬂ.dans Les ?ays Etancoghﬁaas
d*Afxigue. ?@1. ¥, Bameko, Paris, 1972.

average af 19?2+1976 net awailabi}ity,




Table E~7.—Mauritania: Rice Consumption, 1975
and Projections for 1980 and 1990

{measures as indicated)

Total

1975 1980 1990
Populsrion .
Anmsal rate of growth 2.4 2.6 2.6
{nercent) :
Population {rhousands) 1,295 1,472 1,903
Income
Apnual real per capita - 4.0 4.0
income growth (percent)
income elasticity of — g.4 0.4
demand for rice
< Consumpticn
Arem] rate of growth - 4.2 4,2
{peveent)
Theusand metric tons 25.% 31.3 47.2
Kilogrems per capita i9.7 21.3 24.8
L Notes:

Srne foliowing technique is used to make demand projections. Population growth rates (from
Table A} are assumed o continue until 1950, Assumed rates of growth of annual real per
capita income are based on recent performance {from WARDA statistics or official govermment
deocuments} and on expert cpinion. Estimates of income elasticities of demand are based on
studfes in West Africa emd elsewhere. The anoual rate of growth of consumption is defined
as the sum of the amnual population growth rate and the product of the income elasticity of
demand and the aumsl rate of growth of veal per capita income. The projecticns for 1980
and for 1990 are m=2de from the level of consumption in 1975 (from Table A} or from average
copgumption for seversl rzcent years in ingtances in which 1973 consumption is believed to

- be off trend. Comsumption projections ace cbtained by applying the calculated rates of
growth of consumptica 1o actual or adjiusted consumpticom In 1975. Projections of per capita

ronsueption are thie ratics of projected total consumptioe to projected toral population for:
1980 xnd 1990, respectively.

CA9TA-T5.

"WARDA Rice Statistics Yeazhook, 1975.

Yenis is the average of 39?1~?ﬁ_a¢: availabilicy.




Table M!w.ilmwwmnu Rice Consumption, 1975

and Projections for 1980 aad wwwﬂ. -0

{zeasures as indicated)

Total Urban : o
1980 1990 1980 1990 1975 ”.mea

Population

Amaual rate of growth _
Avmnnwanw 2.8 _ . 7.0 7.0 2.4 0 2.2

Population (thousards) 5,762 6, , 90¢ 1,770 5,120 5,715 6,
Income

Aonual real per capita
income growth (percent)

Income elasticity
of demand for rice

Consusption

-Annual rate of growth
{percent)

Thousand meiric fons

Kilograms per capita

Notes:

3The following technique is used ro make demand projectiops. mavawwnwoﬂ groweh rates (from wnw
are assumed to continue until 1990. Assumed rates of growth of annual real per capita rﬂnﬂﬁﬂ
based on recent performance (from WARDA statistics or official government documents) and onl
expert opinion. Estimates of income elasticities of demand are based on studies in West wmﬁwnﬂ
snd elsewhere. The annual rate of growth of consumption is defined as the sum of .the anpual
population growth rate and the product of the income elasticity of demand and the anpual rTate
growth of real per capita ircome. The projections for 1980 and for 19%0 are made from the le
of consumption in 1975 {from Table A) or from average consumprion for several recent yvears in
instances in which 1975 consusption is-believed to be off tremd. Cousumprion projections are
obtained by sppiying the calculated rates of growth of counsumption to actual or adjusted nonl
sumption in 1%75. Projectiocas of per capira consumption are the raties of vﬂnumnnuw nowﬂw ﬁ
sumption to projected total population for 1980 and 1990, respectively.

wanvmu and rural estimates of consumption are aggregated tc obtain total noamaawnwon. _aannw
" consumptiop is divided by total population to cbtain per capita consuwsprtion for the country:

as a wvhole.  Because ronsumption is obtained by sggregating rural and urban mmnwaanmmu numna
are no aggregated estimates for income elasticities. m

bﬁmnmmw per capita in the years 1971-75 was 3.4 kilograms. This figure is used as nwm wawﬁ
soint for projectioms. 1975 figures are high due to food aid.

k HVbnn&n nmu»ﬁw DOUw:Bunwoamwn»Bhnmkummoummummmmﬁm.wbﬂmw nonmaﬁﬁnwoﬂ Mm wmnwaﬁ wm rn
residuel.




Table E~-" -—Nigeris: Rice Cousumptics, 1975
and P: sjections for 1980 and 1986

{seasures as indicated}

Total
1975 1980 1990

Population

Annual rate of growih 2.6 2.6 2.6

{percent}

Popuiation {(thousands) 62,930 71,548 92,485
Income

Annual real per capitz iancoTe - 5.0 3.9

growth (percent)

lacome eissticicy of _ 3.6 0.6

demané for rice
Congunmption

Aznual rate of growih 10,4 5.6 5.6

{(percent}

Thousand merric tons 3G4.7 400.1 689.9

Kilograms per capila 4.8 5.6 7.3
NoTes:

3ohe following technique is used o maxe demand proiecticns. Populatiom growtn rates {from
Table A) are assumed to comtimue uatil 1960. Assumed rates of growth of annual real per
capita income are based on receot performance {(from WARDA gratistics or officisl govermment
documents’ and on expert opinion. Estizates of income elasticities of demand exe based am
studies in West Africa and elsewherz. The annual rate of growth of consumption is defined

as the sum of the annual population growth rate and the product of the income elasticity of . -

demand and the acnusl rate of growth of real per capita income. The projectioms for 1980
and for 1990 are made frowm the lewvel of comsumption in 1975 (from Table A} or from average
consumption for several rzcent years in instances in which 1975 consumption is believed to
be off trend. Comsumption projections are cbtained by applying the calculated rates of o
growth of comsumption te actual or adjusted comsumption in 1975. Projections of per capita

consumption are the ratios of proiected total consumpticn teo prejected total population for
1980 and 1990, respectively. '




Tabie E-10.——Senegal: Rice Consumption, 1975
and Projections for 1980 mmd 159530 .

{(measures as indicated}

Total Urban Rural® |
1975 1980 1980 1975 iean 1990 1875 . 1980 “199¢

| Population

. Annual rate of growth Lo
. {perceac) 2.6 2.6 2.6 A A - A 1.7 1.7

4o
Population (thousands) 4,958 5,637 7,287 1,401 1 2,673 3,557 3,899 a;ela'f
Jlgcdwe

Annuzl real per capita
- income growth {(percent)

- Income elasticity of
desand for rice

' Annual rate of growth :
.(petcent) 0'25 3.8 2.1 2.1
Thousand metric tons 230.5 277.9 97.2 119.7 .

Filograws per capita 46.5%  49.1

24.9  25.9 -

tes:

3rhe following technique is used to make demand projecticns. Population growth rates (from

able A) are assumed to continue until 1990. Assumed rates of growth of annual real per capita
Jocowe are based on recent performance (from WARDA statistics or official goverument documents)
and on expert opinion. Estimates of income elasticities of demand are based om studies in West
Africa and elsewhere. The annual rate of growth of consumption is defined as the sum of the .
: ual population growth rate and the product of the ificome elasticity of demand and the annual
iyate of growth of real per capita income. The projections for 1980 and for 1990 are made from the
flevel of consumption in 1975 (from Table A) or from average consumption for several recenmt years .
iin 1lanstances in which 1275 consumption is believed to be off trend. Consumption projections are
t--:ained b applying tbe calculated rates of growth of consumption to actual or adjusted consump—
- Projections of per capira consumption are the ratios of projected total consumption

S ﬁotal population for 1980 and 1990, respectively.

and rural estimates of consumption are aggregated to obtain total consumption. Total
sump:isa is divided by total population to obrain per capits consumprion for the coumtry as a

ole. Becsuse consumption is obtained by aggregating rural anéd urban estimates, there are no
grregated estimates for income elasticities.

“Rural population is estimated as a residual.
91965-75.
g&veraye of 1971-76 per capita availability.

Rural/urban consumption differences based on 1975 study, “Essai d"Evaluation de la
rodnction de 1'Agricultyre—-Produits Vivrieres," Direction de la btatlstique“




Table E-11.--Sierra Leone: Rice Consumption, 1975
and Proiecticns for 1980 and 1990°

{measures as indicated)

Total
1975 1980 1990

Population

Annual tate of growth {percent) 2.1°% 2.1 2.1

Populaticn {thousands) 2,788 3,091 3,805
Income

Annual real per capita income

growth (percent)?® - 2.1 2.1

iacome elasticity of demand Ior Tice - .2 0.2
Consumption

Annual rate of growtk {percexnt} . 2.5 2.5

. . - A8 -
Thousand metric cons 3&47.0 3%2.¢ 502.6
i
rilograms per capit 124.5 127.6 132.1

¥otes:

3The following technique is used to zake demand prejections. Population growth
raves {(from Table A) are assumed to continue until 199C. Assumed rates of growth of
anmuel real per capita income are based o recent performance {from WARDA statistics or
efficial government documents) and oz expert opinicn. Estimates of income elasticities
of demand are based on studies in West Africa ané elsewhere. The annual rate ¢f groweh
of consumption is defined as the suxm of the aanual population growth rate and the product
of +he income elasticity of demand and the anaual rate of growth of real per capita
income. The proiections for 1980 and for 1990 are made I{rom the level of consumption in
1975 {from Table A) or from average consumption for several recent years in instances in
which 1975 consumption is believed to be off tread. Consumotion preojections are outaimed
by applying the calculared rates of growth =% comsumption fto actual oT adiusted consumption
in 1975. Projections of per capita cemst~ = T are the ratios of proljected total
consumption to prejected total population Iov 1980 and 1990, respectively.

hz.z percent was the rate of growth of real per capita CDP during 1963-7G.

€1965-75.

dﬁverage 9f 1%70-76 ner availabilicy.




Table E-12.--Toge: Rice Comsumption, 1275
and Projections for 1980 and 19902

{measures as indicated)

Total : ' o
1975 1980 193G - -
Population
Annual rate of growth (percent) 2,6b 2.6 _ .2.$ :
: “~pulation (thousands) 2,221 2,525 3,26§ ;x.
; Iacome |
5 Ancual real éer capita income — 1.0 i;é.f
a growth (percert) _
. Income elasticity of demand G.5 0.5
for rice '
Consumption
Annual rate of growth (percent) — 3.1 3.1
: Thousand metric toms 9.7¢ 1.3 15.$ 
1 Kilograms per capita L.4 4.5 &.?
Notes:

a’Ihe following techbmique is used to make demand projections: Pepulation growth trates
{(from Table A} sre asrumed to continue until 1$90. Assumed rates of growth of anmual
"reel per capits lucome are based on recent performance {from WARDA statistics or :
official governmeant documents) and on expert opinion. Estimates of income e¢asticities
of demand are based oo studies in West Africa zud elsewhere. The annual rate of grouth
of corsumption is defined as the sum of the anrual population growth rate ané the
product of the f{ncome elasticity of demand and the annual rate of growth of real per e
capits income. The projections for 1980 and for 1990 are made from the level of con~ |
sumption in 1975 {(from Table A) or from average consumption for several recent years
 in instaorec in which 1975 cepsumption is believed to be off trend. <Consumptiom pro-
jections are obtained by applying the calculated vates of growth of coosumption to
actusl or adjusted consumption in 1975. Projections of per capita censumpticn are

f the ra~ios of projected total cousumption to projected total population for 1980 and
L 1930, respectively.

- byggs-zs.

“average of 1970-75 nmet availability.




. Table E-13.——Upper Veoita: Rice Copsumption, 1975
. . - a
- and Profections for 1%80 and 1992

{(measures as indicated)

Tetal Urhan - Rural i
1975 ig80 189) 1975 1989 1980 1975 1980 1990

Population

Annual rate of growidh

(pgrceﬂt} 2-@ :-G 2-.{5 ?nﬁ 7.{3 ;-ﬁ - 1.6 l.&
Population
{thousands} 5,600 5,183 7,337 369 565 993 5,250 5,678 6,544
Income
Annual reai per
capita iancome .
growth (percent}’ — 1.0 1.0 == 1.2 1.0 - 1.0 1.0
1 ks g e
Lncome eramtier - - - - 0.3 8.5 - 0.2 0.2
of demand for rice
°
Congumpt oD
Annusl rate of growth
{percent}; - ool L.B s 7.5 7.5 -— 1.8 1.6
Thousand metric toms 27.3 33.8 56,3  Ll.5 8.5 34.0 i15.8 7.3 20.3
Rilegrans per capita 4.8 5.3 7.2 3L.9 32.7 36.2 3.6 3.0 3.1

Notes:

87he following technique is used to make demand projections. Population growth rates (from
Tabie A) are assumed te continue unnil 1950, Assumed rates of growth of ammual rzal per capita
sncome are based on recent zerformance (from WARDA statistics or official governmeat documents}
and eon expert opinion. Esrizates of income elastlicities of demand are based on studies in West
Africa and elsewhere. The aonual rate of growlr of consumptiun is defined as the sum of the
annusl population growth rate and the product of the income elasticity of demand and the zraual -
rate of growth of real per capita income, The prejecrions for 1980 and for 1990 are made from:
the level of consumption iz 1975 (from Table A) or from average consumption for several recent
years in imstances in which 1575 comsumpiion is beiieved to be off trend. Consumption projections :
are obtained by applying the calculated rates of growrt of consumption to actual or adiusted
" consumption in 1975. Projections of per capita ~onsumption are the ratios of projected total
consuzption to projected total population for 198G and 1990, respectively. '

"bScnrces: 1970, Direction du Plan et des Ztudes de Developpement; 1372~74, Instirut National
de la Statistique et de la Demographie.

" “Prban and rural estimstes of consumption are aggregated ro obtain total censumption. Total
. consumption is civided by total populatioa to ohtain per capita consumption for the coumtry
. as a whole. Because consumption is obtained by sggregating rural and urvan estimates, there
are no aggregate estimates for incowe elasticities. Source: For rural/urkban consumption .
patterns: Republique Francaise, Secretariat d'Etat aux Affaires Etrangeres, 'L Approvisionnement

 des Villes dans les Pays Francophomes d'Afrique——Enquetes et Perspectives,” Vol. IV, Suagadougou,

1972 (Paris: SEDES). ‘Rural per uapita consmumpticn is derived as a residual,




- Table E~13 {(continued)

_c\cohkinued) 1972 {Paris: SEDES). Rural per capita consumption is devived os rLSLduai.
National average per capita consumption for 1971i-75 was 3.4 kilegrams. 1975 consumgtxoﬁ

estimates are high due to exceptionally high imports, 90 percent of which arrived in Upper’
Yolta in Januvary and February of 1975. This is believed to represent a drought—relateé

phenomenon rather than a permz2ment change in consumption habits.




Table F~2.——Gambiaz: Rice Production, 1976
and Projections for 1980 and 199C¢

S _ {oeasures a5 indicated)

o _ 1976 138073 1990b o
Production techaique (1) (2} (3} (1 (2} (3) (1} 2y 3

" Upland 15 .9 14 14 9 13

 Irvigated (double crop) 2 3.0 6 4 3.1 1z 12 3.1 37
" Total 35 13 4k 38 1.3 51 a9 1.8 89

Milled rice {thousand
: petric tons)t ’

| Hotes: '
T (i) e ’hectamﬁ {thouaaﬁds) {2) = yield (metric tons of paddy per hectare); (3) = metric
Ctons of paddy {thouasnds). (1) rimes {2) may not equal {3} due to rounding errors.

'irri'ggte&: increases by 500 hectares per year, maintainivg cropping inteusisy of 1.25.
Project ongoing from 1377,

Snames intrme at rate of rural population growsh (1.8 percent per anmm).

: ﬁgi&nﬂ; ‘deciines by imcrease in irvigarted area. Historically this techaique Iz in lomg-
 term declive.

b_Irriggted: increases by 300 hectares per year. These figures represent 2 cropping mteszsity
of '1,25 for 1975 and 1980. Ictensity assumed to increase to 1.50 by 1994, '

2 " World Banit Improved Mangrove Swamp Preject to be completed in 1983 comprises
3.0.600 ‘hectares.
Other swamp technigues expand at population growth rate.

Assume added mangrove projec: by 1990; this exhausts potential swamp land area (30, Dﬂﬂ
_hecmga}.

world Bank Improved Upland Project to be completed in 1983 couprises 3,3&0

hbor supply li'ni_.:s total hectarage to 44.3 (based on incrzazse in reral papulgcim R
“‘batween 1975_ and 1993). Assume 2,900 bectares addicionel fwproved upland to reéch this B}

.!'uddy produced minus losses (10 garcms:}, and seed (64 kilograms per hectare) mverced m:_'_
a niu:!n; tn:io of &% percent to rice equivalent. _ : .




Table F-4.--lvory Coast: Xice Production, 1976 -
and FProjections for 980 and 1990

(measures as indicated)

| 19762 19802
_Production techuique (L 2 (3 )

‘raditionsl upland, forest’ 224 1.3 288 30 1.3

“Improved upland, forest™ 5 2.5 1z

Ieproved frrigated
lowlend, forest 40 13

Unimproved irrigaced
~iowlend, forest

.lﬁpi'oved irrigated land, .
power-tiller, forest

Improved pump/dam {rrigation,
tractor, forest

‘Vaimproved uplénd, savennsh®
I@mmd upland, savannah

‘ Improved _fupismi, ox~drawn ,
- savanneh .

.I@mwdfaplanﬁ, LTACLLY,
. evanneh’ .

-'IWMd dam ix‘ri@a‘tian,
T ETACLOY, SAVRnnah

. improwved and vaimproved
; niﬁamﬁ:lmﬁanﬁ. savapnah®

Improved aud uniaproved dam
-irrigation, savannsh

Rice supply’
-{thousand merric tons)




 'fah1b Feg ycoutinued) ) ' ' S,

‘€13 = hectares (thousands); (2} = yield {mrtric tows of paddy per neckare); (3) = megric 3
toas of paddy (thouwsands). (i) times {I} =zay not cqual {3} dJdue to rounding ervors. i

a : .
Reiative and veal poaddy prices e cessoumed comsiioani,

b

Growth assumed to be vorrelated wiil popuiatioa, minus growil o oLha £ manwy  and Fﬂﬂef:
tiller and oxen productiom, In the past, area planted has sot wept pace with population
groweh, 8o production shouid be considersd as a maximus. Production in the savaennsh inciudes

some flooded traczor cuitivation im the morthwest, which is noz expected to expaund becanse af
low retuins and climatic uncertainty.

Rai fod Tice under coniract with SODERIZ.

4 Improved bottomlands wost of which have been qevelapgd.w1th government subsidies. Presens
SODERIZ rate of expansion is 300-400 hectares per yesr. TFinancing Is a major comstraimt, -
eepecially after 1980. It is assumed that 300 hectares are deweloped each year, giving 750
hectares for production with some deublie cropping. Yields should alse rise as farmers become
more skilled. The proporrion of the land farred with power tillers after 1975 is preseotly
rather uncertain. o

Complevely dependent on goverament Investment for expansion. 1980 lewels are already
financed, although savamaah arzes in 1980 iz relavively uncertain.

Expaasion of ex<drawn and tracior fﬁahaaquas of uplend preduction in the savaannah zre lLinked
because both reiy un governwent swbsidized clearing. The use of oxen is more idkely to expand
without governzent financiung because of cheaper winch clearing snd lower Lnwvestment. 193¢
estimartes for this technigue are comsistent with the Coumpanie Ivoirienne pour le Beveloypement
é2s Textiiez {CIDT) estimare for 1980, ziven current uSage patterns. 1975-80 growth Iis not.
expected to continve during 1980-%0, bur yields may rise closer to planning norms.

3 Bortemlands in the north and center. Most have omly one zyvcle per year. Total foucludes
a&;mproved and improved {(contract) productics, with yvields of 2.5 z2ad 3.2 respacrively ia 19

" Expanslon is iikely to be slow because of shortage of people inm the sorth and climatic irre
ities in the centex.

? Dams with manwel culcivarion and abour 1.8 cycles per wvear. Total includes both improved
{contract? and unizmproved production.

oA .
* Rice mupply is calculated as paddy sroduction
S0 vize spuivalent at =dlling resurs of (&3,

R

inus losses and sead (15 percent) and convert

: jLess:than 560 bwectares




Table F-5S.—Liberia: Rice Production, 1976
and Projections for 1980 and 1950

{measures as indicated)

b
' : _ . _ 1980
?raduttiQSEtethnique {1} {2}

ircdi:igaai~aylanﬁ i ] 1.2 z26
Zﬁpr@vgd npiand i.6 i3
raditional swazp , 1.7 1&
. 2.4 2
Irzigared siogle crop &
erighteﬁ double crop . ig
273

ﬁilieé vice {thnunan&
mmtric zona}® 13 15%& \m'

k3

(I} h&agares {rhousands}; (2) = yiell (metric roms of paddy per hectare); {3} = mesric
song of peddy (thousands). (1} x {2} may not egual (3) dee to rounding arror.

% Pars from Nstional Rice Survey ATS.

Double crop irrigation, CESTOS project will begin development in 1979, Assume laﬁﬂﬂ-hetﬁarés
in projection by rhis time. R

Improved up;&ﬂd anc improved swawp areas sre result of World Bank projects in Lofa anﬂ
ﬁang counties. Projects are only partisily complered by 1980.

_Other rechniques ewpand with populatien growth.
*Bnﬁbie crop irrigation, complerism of CISTCS preiect.

ﬁmwﬁimaﬁan of World Bank projects in Lofa and Bong counties, which
involves 3,700 hectares of improved swamp and 9,700 hectares of improved upland.

'_&aﬁume two additional World Bamk projects~-11,000 hectares of improved upland, 3, BGQ
hecrares of improved swmmp.

: .'Snnil farmer development progrsm. Government of Liberia proiect assumed to reach 35 Lo
@arceaz of hoidings by 1990 wich an improved upliand package. Affects 96,000 hecta:es by 1990;

Remaining texhziques cxpand (traditicasl upland contracts) so that total hectarage expanés ?'“
.proportion to farm popelation growth (1.6 percemt per annnm} _ :

V”Paddy produced winus losses (10 percent), seed (52 kilograms per hectare) and aonv&rceﬁ tn
A williag ratio of 67 perceat to rice equivalent.




{1l = hecrares {th
!

-

- rural population less the area placed under improved swamp zechniques.

1 kilogr&ms per hectare) times .63 to cenvert to milled rice equivaient.

ik 198D 1990
Production technicue i3 12y {3 7Y i HED {1} {2} £3)
Conzrclii gé Liooded,
ox—drawn 25 -, 77 & i.a 35 30 i-% 42
Contrelied fiooded, ox-—
drawn with fertilizers — ~— —— ia 2.3 ki, 00 2.5 150
Gravity irrigationm,
Il . -~ - o - - - -~
ox-drawn” 3 S 333 EX 2.3 33 -— —-— —
- - - 3 3.3 hE:] 48 3.3 168
: Lo 5 ; 2 3.5 JRs; ib 3.5 38
ik i.2 13 7 1.2 3 3 1.2 &
Improved gswars, =masual 2 1.8 & 3 2.2 P L 2.2 g
R R a .. j _ -
izproved svamp, ox~-{rawn 2 1.8 4 2 .5 w3 15 2.3 38
Traditional flooded and ]
other® 7 0.3 34 133 3.5 52 126 0.5 63 i
¢
Toetral 22¢ 1.2 233 237 i.3 319 304 1.8 332 :
‘.‘
Rice suppiv’ {thousand
merric tons) 137 17 251

Notes:

cusznds); (2) = yield {metric zoas of paddy per hectare);
dsy. (1) wimus (2) may nor egual {3) due to rcounding error.

.
N
[}
i
[
4]
i
K¥N
[A]
n
¢}
=1

[

of paddy {thousa

Opara:ion Riz Segov and Cpe:zation Riz Mopti. Projections for 1995 inslude 4,000 hectares
in the Upper Valley of the Niger River.

bﬂffice du Niger.
€includes pump irrigation projects at San, Ga~, Tombouctou, and Kaves. f?

Ail in the Action Riz Sikasso fegiou. Trad- ional swamp is assumed to expand in proportiom to

e - L . ,

Calculated as e resideval after subtracting other areas and production from the totals for
1975~76. Area is assumed to expand in proportion to ruidl population iess the area placed
under centroilnd floeding rechniques.

Rice supply is calculated as paddy producrion minus losses (10 percent) and seed (100




Table F-7_--Mauritanfia: Rice Projection, 1976
H Y £ 3 2 ’Oa
and Projections for 1980 zod 1590

{measures as iadicared)

1976 _ 1980 199G
Productdse techunique {1y & ) (1) (& 1 @ o
Mpourie 4.8 4.2 3.4 .5 4.2 6.3 4.0 6.3 25.2
b

Irrigeted, double crop 6.2 2.5 Q.8 .4 3.9 5.5 6.0 6.9 36.0
Total 1.0 a0 4.0 2.9 4.1 11.8 0.6 6.1 K12
Rice supply éthousand

metvic tons) 2.3 5.7 35.0

Hotes:

{1} = hectares (thocsands); (2) = yi "< {metric tons of paddr per hectare): (3) = merric
tons of paddy (thousands). (1) time .2) wmay not equal {3) due t¢ rounding error.

% Sources: OMVS, Amensgements Hydroagricoles dans le Basin du Senegal and Rythmes de
Developpement 2t Modulation des Crues, avril 1977; Joseph Rgueksng, "L'Economie du Riz
en Afrique de 1’Quest™ an’ "Situation en Republicue Islamique de Mauwritanis,” December
1975; and Liste et Etat d'Annoncement des Projets Hydroagrizoles Confieés & la SONADER.

b
Iz is assumed that the dry seeson crop wili act be all padeay, dut will include tomatoes,

wheir, sorghum, and vegetables. A reasonable dry season rice cropping inteasity is 50
percent (om the Hollalde scils only).

Rice supply is calculeted as paddy minus waste (1D percent} miuus seed (77 kilogzrams
per bectare per crop) times .65 to convert to milied rice equivalent.




Tarle T-8.-—Niger: Rice Froductlion, 1978
ané Projectisas for 1980 and 1920 -

. Imeasures as indicated?
. b <
8 , 1974 9ED 1990
,i'f Projecticn technique 3} 2} {33 {2 {2} N {1 P {3)
| Zontroiled flooded 1.2 1.8 2.1 2.7 1.6 1. b hes 0.6
b Ireigated, single crep 0.3 3.3 .3 4.5 3.3 1.8 0.6 3.5 1.4
irrigated, doubie crop 1.5 8.1 %.2 3.8 7.0 23.% 8.6 T.0 58.8
Traditional fivoded 13.3% 1.3 17.3 12.4 1.3 18.1 8.6 1.3 12.5
Total i6.1 1.8 3.3 17.0 2.5 a2, 18.8 3.9 73.3
. Bice supply é:hgusaaé
M sersic Tons) 18.3 4.0 41.4
Notes:
(1) = hectarss {thoussads); {2) = yield (wetric toos of rice per hectare); (3} = metric
tons of rice {thousands). (1) times (Z) =may uot egual (2} due to tounding exror.

- ® rradictionsl rice includes approximately 300 heclaves of bas-fonds; the vemaindar
43 deep flooded tTige.

B b
¥ 1) Kilo and Koutoukale (510 hecrares) move {rom controlled flooded to double cropping
o drrigeted. Remsining area is lower vielding.

2} Koumadougou {400 hectares)--new single cropping irrigated.
3} 2,000 hectares additiomal double cropping.

4) Traditional rice declines by 2,000 hectares and increases by rate of populatiom
growth (1.3 percent;.

5) Assume 75 percent of irrigated expansion COmeS izmro cultivation,
6)"ﬁséume yield increase in double-crop irrigated.
- €1) Double cropping has a2 maximum potemtial of 10,000 hectares, leaving only Koumadougou

- {400 hectares flooded ri. , water jevel nmot comtreciled, 400 hectares single crop irrigared)
a8 non~double cropped area.

D) Traditional rice area declines by amount of expanded acreage im other techniques,
and increases at rate of population growth.

'3) Assume 75 percent of jrrigated expacieoa comes inte cultivation.

_d Paddy produced minus losses (10 percent), seed (5¢ kilograms per hectare per crop), and
:convurted'at 2i11ing ratio of 64 percent to rice equivalent.




Tabkie r-i0.—Senegai: Rice Productiomn, 1976€

and Prolections for 1980 aand 15498

. {mmasures as indivared)
1976% 1980 1990 o
Production technique {1} {23 {33 i1} (2} (33 {1 €2} {3y

4

Irrigated, mechanized, single

crop, Sensgal River delta %.0 1.37 13.2 ii.s 3.2 34.3 i6.< 3.0 49.2
Irrigared , mechanized, double

erop, Senegal River valley 8.7 2.1 1.3 3.3 A 2.6 10.% 4.0 41.2

#
o3
-

rrigsted, sanuai, double

erop, Semegal River vallew 9.6 2.0° 1.2 1.4 45 6.3 3.7 &5 167
lerigeted, dry seasen crop- — — - 1.6 4.0 4.0 12.1 3.3 42.3
Treditional mangrove® 1.2 6.8 8.2 1.9 9.8 8.8 13.1 0.8 10.5
Traditionsi swemp® 5:.5 6.9 45.3  34.5 5.9 31.6 3.1 0.9 280 :
Improved swamp, manual- 6.7 3.0 126 4.4 2.5 10 em omm =

Improved mwsnp, partial

sater control, manual G~ &.0 2.8 3.8 4.0 15.6 1o.0 4.0 4G.0
£

Improved rainfed” 13.3 1.9 8.0 25.0 2. 30.¢  50.0 2.3 115.0
AIrrigated, mechsnized, doudle o
erop, Upper Cassmanced - — — - - -— 5.0 4.5 22.%
Tetal 85.0 1.2 110.2 Qs .8 1.8 173.6 1%1.7 2.4 385.4
Eice supglyh {thougend :
WRCric TOnS) 55.86 96.6 265.9 -
Rotres:

(1) = heczares (theusands); (2) = yieid (merric roms of paddy per hecrarel): (3) = metric tons: :
of paddy (thousands}. (1) times (2} may not equal (3) due o rounding error. <

S7he basic source, MDRH, Compagne Agricole 1975-76, does net give data by type of techmique. A
purber of assumptions based on field observations are given as sotes to the table. :

h?ields in the Senegal River delta were abnormally low due to heavy rat infescatiom foilauing
the 1972-74 droughr.

c&pplies te all irrigated cultivation in the Senegal River delra and walley.

Area for 1975-76 is estimated orn the basis of an ILACO cereal survey i 1971 extrapolated in
proportion to change in estimated total area devoted to rice produstion “n the Lower Casszance.
This ares is assumed to expand in proporticn to the rural pepulation. There are also efforts
under way to develop an improved mangrove technique, which could come to fruition by 1990,




®

Table P-1D.—Sencgal {continued?

®area and producticn for I973-% ¢ assuamed o grow L4 propertion k-
“to tural popuiation with deductien roved swawp and cone-holf the area 5
devoted to improved rainfed. The rest of imp is awsumed Lo represent new land

Prought into rice production as a result of labor beinp shifted from other C<rops ov being

relsgsed doe to the spread of animal Traction.

-

'Y - i 2 - s o~z < c
“Asgsumes that one-hsif the area izproved by FIDAC and the Chinese missiouns is devated to
rainfed and the rest o swamp rice.

Casamanie has aot been fally deve . coped yet,

et

t=4

Erhe sopaces irrigation project for the Uppe

ac projeciions are very {eataiive.

hﬁice supply 1s caleulated as paddy production minus losses (10 pexcen) and seed (80 kilograms
per hectare) times .65 to comver: o milled Tice eguivalent.




Table F~li.~~Sierra Lecme: RXRice Producrion, IST76

1376 1286 1990
Production techaique {1} £23 (3: (1} {2 13} {1) (23 (3
Traditional ueland, sereh® 17¢ 0.8 145 19 2.8 1s8 171 0.3 154
Traditfonal upland, smithb 153 1.3 199 iek i.3 218 148 1.3 182
Tradigiaaai iniand muamp,
north 36 2.2 7g 31 2.2 85 26 2.2 57

Freditional iciand swazp,

south 21 2.8 55 13 2.6 59 13 2.8 34
Merngrove ssamps, aovch 2a 3.2 - 24 1.2 ¥7 24 3.39 %1
Mangzove swasps. south 3 1.7 5 3 1.7 5 & 3.3 21¢
Boll lands 12 1.0 1z iz 1.0 iz 13 1.5 23t
Boli lands, mechanized & it 7 6 1,28 7 6 2.0 12
River, mechanized 6 1.8 10 & 1.8 i1 6 2.6° 18
Improved inland swamp, nortsS 2 3.3 7wt 33 33 26 33 e
improved fuland svasp, scuth® 4 4.0 1 g8 4o 32 21 w0 s
Improved upland, morth> & 0.0 2 I 1.5 15 8 2.0 80
Ieproved uplaad, south’ 0 5.3 & 2 2.5 & 4 2.5 100
Yozal 456 1.4 60% 492 1.4 685  S3& 1.8 904G

Rice supply ézheusand
»erric roms) 254 383 541

Botes:

(1) ~ hecrares (thousands); £2) = yield (metric toms of rice per hectarel); (3) = secric
tons of rice (thousands). {1} times {2) may oot equal (3) due to rounding errer.

rocel upland acreage in north assumed to expand with popularion growth (2.1 percent per m:)e
Cultivable capacity of 211,000 hectares resched by 199G, .
.

Same as for north, with cspacity of 183,000 hectares reachad by 1994, .
Storsl in’and Swamp ares expanis with population growth (2.1 perceat per wyear). m::ional

- swaep aves caiculated as 3 residusl.
4

20 percent yield increase over the decsde, effec: of current WARDA/Rokupr research program"
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1876 1980 _ 1990

Production technigue 3y 23 i £ (2 i (1) 2y )
Isproved upland - —-— — — — - 5.8 2.0 1li.%
Traditicnal swasp® 3i7.4 (.7 27.8 38.8 .7 I7.2 35.5 .7 26.8
- < . = P - = o o .y oa
improved swanp 1.7 i.3 Z.8 L8 1.5 7.2 4.8 i 22.2
irrigated single crop .8 3.3 2.2 .3 3.5 4.3 5.6 3.5 19.6
Irrigsted <ouble cropt A L8 Tk 2.2 5.7 1.5 .6 5.2 23.9
Tetal G1.3 1.9 IGLE &F.L0 I.i Sl 4 B&.3 1.5 142.1
Miiled Tize {zhoussnd
metric zons)f 3.2 26.3 53.7
Notes:

{1} = heczares {theusands}; (2} = rieid {weicic tens of paddy per uec:are)* {3} = metric
tons of paddy {(theusands). (1) times (I} mav nat equal {3} due te rounding erzsrw.

s v _ et ~ o : :
we projects feasible by 1980, Projects feasible by 1990: XNiena Dfonkele, 1,845 hectares:
7

2
Kezadena, 2,000 bectares; loumara, 1,970 hectares; and miscellaneous, 1,000 hectires.

Traditionel swemp hectarage is agssumed te expand iz propertion to popn*atiun growth.
ASSme hec:arage cultivated <decrezses by 1/7 the incremeatal hectarage of improvad
swanmps for 1980 and 1990. Thus the assusptios "Q-‘eb that >Q percent of tne hextarage
under improved swsnp development involves either farmers whe form zeTly cultivated
traditional swamps or Lsprovements of tradiriosal swamps themselives.

Average development rate of )0 hestares per anoun since 1975, Addizien of 3,100
necrares improved swamp by 1980 (2,700 new swamps, 400 redeveloped). Addition &7 10,000
hectares by 199%C {(develepment zate of 1,000 nectares ?er anpum, leaving 10,000 nectares

expendable capacinty).

Yield of 3.5 toos per hectare for singie crop. Recent historical expansion has becu
less than 25 hecrares per vear. 3y 1980, assume 650 hectares (finapced) brought inte
production. By 1990, the 5,600 hectares cultivated exhausts the physical petemc:ial of
cthis technique.

® L, . _
1976, lIrrigated areas with only single crop of rice:

K nectares in Vallee du Kou, vield 3.0 merric tons/hecrare
260 hecrares in Bgnfors, yield 3.0 merric ronsfhecrave
200 rectsres in Kays and Dedougou, vield 3.0 metric toms/hectare

Irrigated areas with double croppirg of rice:

900 hectares in Vallee du Kou, vield 6.0 metric touns/hectare




Table &. ‘““quxtivlt\' of S@ciel Profitabiiiey

. . 4
Changes in Selected Psrmeters;

S . . Cost of  Cost of :
- Country and technigue - . Unskilled sSkilled Cost of
el - . Laber | Labor Capitai Y1

'.&11 L

Grm:v itrisatian znim?

powet (O‘fite d.: Mger, -
cmt) .

G:mty 1rrigatica, m:mai
power and fertilizer
{Qfﬁce da ﬁiger, improved)

:Cmtmlled £1oo&e<§ animal
“power and fertilizer -

. {Operation Riz Segou-and
: Ctpermm ni: xog:i. iﬂpmeé}

: Sier..& Lgane

: Inpm#ed inlmd s-wm
(mth}

mcrem in the mlm beading.- For exm;e, if the cost of msxilie& labo: in mse& barm
permt, the soc 23l prof firabilicy of grm:"*y -r':ga..iaa. animal, pm': Q’Offxce A ‘&ger ' '
Hah decmases hy %.: percen-..f

Less :han .i percant.




Appendix 3

sl

. ) H
Herhadological Anpex

Comparative Advantage, Ner Se:iai_?rufi:abiiity. and the Dopestic Resoures

osts of Foredgn Exchange Sammed or Saved

A cowitry hes 2 comparative advantage iz rice productice if the social
Sppertumity costs of producing an incremental wiit of rice are less than
the border price of :1cea2 This definition of comparstive advantage is
based on the zomcept of sacial CppeTiunily sosts and hence o the distimcriom
between soclal and private proefitabilicy. Ax fndividual or firm generally
mekes {ts private investmen: decisipns ot the basis of past, present, and
expected future mavket prices for irs inputs and outputs. From the wiewpoint
sf soclety, the valuve of 2 productive activity -- the social profitabiltey
of the sctivity -- can exceed or he i25s than the private proficabilicy,
iciated by market prices. Hemce, el sucial profivabilivy (8SP}, can be
positive, negative, or zero, depending on the balance of 2 variety of
effecrs,
The kinds of effecrs that contribute to {or detracr from) NSP can be

a

o L 3.
indicazed with 3 more precise definiricn of this concept. et social

“The first twe secticas of this annex comsist of a siightly edized
version of Pearson, Akrasanee, and Nelsoo {19767, The third section is drawa
from Southwerth, Momke, and Pesrson [197¢, pp. 28-34].

2Eh£s definizion is developed by Chenery {1961, pr- 19-23]. The social
opportunity costs of rice producticn asre defined as the vaiuve of all facrors
of production used to produce rice in their best ziternatrive exployment plus
the value of al! tradable inpurs defired in rerms of their border prices,
i.e., the c.i.f. prices of comparstle imports. The border price of rice
refers to the f.o.b. export price {f zhe country is an exporter of rice or
to the c.i.f. 1mport price if zhe countery is gn imporzer of rice.

3It is sesumed throughout the discusaiom that streams of benefits and

co8t8 are discounted at am appropriate social Siscount rate to allow
comparabilisy ar oue point in rime. For expositicnal convenience, time and
the discowmr rate are not introduced explicizly inro cthe analysis.




srefitabilicy (NSP .1 can be defined as the net gain {or loss} associsted
P Lih : it 5 .- et . 5 _ ;

with the erctomic sorivity wvhen ail cgmmadiiy oultputs produced and

mgterizl inputs and faciors of production emplovaed sre evaluated at their

= ET - Ty e o2 T o - Sy T t a3t
sooial Q?W:‘i‘:‘_’aitg o8I LIOTOEEs The OB T. shadow prices!? shd when ail

extemmal effecis on the Jomestic ecenomy are given & seoial valuative and

o =
NP e I &,.p. - - £ . w_ ~E (1)
s “a‘ -:_ 5,{ s i
» i&l h Q&‘ & -
where 3 is the cusniity of th T ammedity outpur produced by £h ith
A e *B QAN ey T L L mammmedi Uy 2ulpun PIT {1 b, £
o
< "h
- [ty e o £ -
sevivizy {or the guantity of the sarverial imput used by the } acnivity,

in which case ohe zers Ls segativel. 2

commodity ousput {or of the i smaterial imput} (i domestic currency}, £ "

th . ek
18 the quantity of the s facter »f production used by the ] Y oacrivity,
. : . oho . . .
g is =he shadow prize of the 3 f3crer of production {(in domestinc cUrrencyl.

and E, 1§ & =easure af she ner external hesefits or costs imparted by the
&
n *

aetivity zo The rest of tnhe demestic ecomemy.”

1f {a) sll productizn units are profit maximizers, (b)) =me faczor or
product mereer diszoriions exist, (€] 20 PCORUWIC Tenis are generated, (d}
government tax/expenditure pelicles do mol disier relarive prices, le)

dpcome rediseriburion SREBUres are continoously enacred {or are of no concern),

=3

and <) exvernalities are zerc for fortuitcusly offsetting), marker prices
and shedow prises of inputs and cutputs will be equal. Ia this nypotnerical
ituation, social berefirs of an escmomic activiey wonld equsl seocial costs

of production, and hence the wmb soclal nrofivrabiiicy of the acrivity would

be THrD.

RS Y

i s . : .
Tor = Siscusaion of exrerns) effesis, see Pearson (1970, especially

pp. 45-5Q1.
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i

Trpically.

r¥,

ew, L any. of the conditions Iisted above are satisfied

in developieg economies. Including these in ¥est Afriecs. A& loag ilist of

o

eiicies and instizutional coasiderarions. such as iegisiated minioum wage

levels, maxioum intervest ceiliags, a2nd overvalued axchange rates, often
introduce distortions resulting in a givergoace betwesn private marker
prices and sorial opportunity costs. As a resulr. considerable interest
atlaches teo an examination of net socisl profitabilitv of economic aczivities
=a develaping cowntries, under existing and shanpged constellations of

governoent pelicies. For each assumed ser of government policies, cthere will

be 2 correspending set of

shi

wh

Ol
1%
2]
v
5
4]
}-..h
&}
4
4
¥
8]
L
¥
i3
13
o
IS
24
4
[e N
]
|
¥
P
et
-]

Tapus
coefficlents for activities may also vary, zithough for analvtical cenvenience
these coefficients are usually assuzed to remain wmchanged.

The relatiomship between N3P and zomsarative advanzage is straight-
forward: a coumtry (or region} has a comparative advantage in producing a

commodity if the net seocial profiraniiir vity is positive. Two

)
]
h
1
123
il
m

sdjusteents to {1} and some algebraic manipulation will rerzit a democstra—
tion of this vesult. Firsz, all outpurs are assumed te be rradabie = either
experts that earm foreign exchenge, or _mporr subsritgres that save foreign
exchange. Second, 3ll input costs are divided {mto costs of tradable inpurs
and costs of orismary Jdomestic facrors.
while the notatiocs used below is similar to chat apriied by Bruno
[1972, pp. 1B~221, thisg approach differs sigeificantly from his. Bruro trears
locslly produced inpuzs as romiradadle, rtherebw def ining them with
respect to actual governmenr policy. In the appreach used here, the soecial
opportunity cost of all imputs, like primary domestic factors, are estimated

with referesce to optim:’ governuwenz policy. Consequently, a locally produced
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nput ds classifiec as (a? tradable 4f iy is uilv rraded i.e.. 1f the
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countty also imporis sooe of the pood, or id) nonmtradable if it is acnfully

H i - - 2 e
traded, i.e., if the country does ot izmn

primary domestic factors ¥y wooving backward through the input-output chala.

¥

these two modifications. a second definmition of X5P, equivalent
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in foreign currencv) of the
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earnings of foreign-owmed factors of production emplioved by the 3 industyy
(inciuding reparriated porticns of the divect foreign factor coszs, £, v
and of the indirecr fureign factor sosisj, v, is the shadow price of Zureign

exchange, expressed 38 a ratic of locsl currescy

L=
Ty
s ]
Fiy
=}
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currency, and

fsj is the weosal {(direct plius indirect) guantizy o

o

the s rrimary domestic
facror employed by the 3 industroy.

AS stated zbowve, cmzpargtive advartage is ilmplied if the social
opporzunity cost of producing additionmal amewmis of a commodity is less than
its border price. This definitien of comparative advantage can be stated

in rerms of total, rather

1

han per umit, <osTs and revenues to accord with

the defimivions of wvarishles in (2):

18:& Jeshi [1972] for a Jdiscussion of the comcents of fuily and nonfully
traded iInpurs.

urrency) of wepatriazed

g e




comparative advantage <=> (T + 1,
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s=2
4 comtry hae a comparative advantage in producing a commodity if total

social co8ts uf an incremental preject -- iacluding direct amd indirect

tradable coste ((mg + ri) ¥,} and direct ani divect and indirect rosts of

v

?S, v ) less net external bemefits {Ej} — are

primacy domesti:z factors {

W or

k.t

g=3
less than total sccial returns (u, %,}. By rearranging the rerms of {3},
Y

the relationskip between 3 positive NSP and the existence of comparative

advantage is established:
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comparative zdvintage <=> {u? ~= - }vi - v +E »0
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Under gsome circumstances, it is convenien:t to employ an alternative
technique in order to measure met sccial proficability and thus to indicare
the existence or lack of comparative advantasge. Is evalvating activities in

developing countries, an approprizte measure of the social value of foreign

exchange is often a3 critical variabi

m

- But the shadow price of foreign
exchange may be the most difficulr of a1l to estimate. Iz that event, it
is wseful teo formulate a ratic from the definirion of N3P which excliudes
the shadow price of foreign exchange and is therefore free of errors intro—
duced by using an improper estimate of rhis parameter.

The ratic obtained by seiting NSP in {2) to zero and soelving for vy
(the shadow price of foreign exchange} has been termad the domestic resource

costs of foreign exchange earned or saved (ERC),l With respect to the jth

“This relacionship was noted by Chenery [1961, p. 43} and later
demunstrated by Bruco {1967, p. 106j, (1972, p. 20].




acrtivigy, BRC, is a measure of t} 3 OPROTLURILY cost {in terms of
oF

the domestic factors of v1 ducti o¥ed directly snd Indirectly by the

ath -5 = i I - ; 4 -
3} activity) of eaming 2 i wmit ¢ oreign exchange:

BRC, = = 53

where nci is the t of cdomestic rescurces emproved by the jth
activity (in domestic currency), and KVAj is net feoreign exchange ecarned

or saved (in foreign currency}, or equivaleatly, value added at worid prices.l
Again, while rhe algebraic definitien of the DRC measure presented here is
virtually identical to that formulated by Bruno, the two CONCEePLS are not

the szoe because of the differing treatments of iocally produced inpurs.

A direct relationship between DRC and NST can be obtained by substituting

{3} iatc (2):

1~asx=3j = (v, - mzcj) (uj -3 -1 . (63

The DRC measure can be subtracred from the shadew price of foreign exchange
and the difference mulripilied by net foreign exchange earned or saved to
fird net social profitabilicy, Note that if ner foreign exchange earned

, . X 2
or suved is negative, NSP must alsc »e negative,

1This concept, which was originaily deveioped in Israel during the 1950z,
has been introduced to a much wider audience of professional economists by
Bruenn [1963}, [1967], [1970], [1972], and by Krueger [19661, [1972].

_ sz net foreign exchange eammed or saved is negative, DRC must be
negative, Eausing_(vl - DRCj) te be positive and the product of this term
and {uj - m3 - rj) ti be negative.




When NSP is zero, the DRC measure is equal to the shadow price of

foreign exchange.

Simiiarly, when NSP is positive, DRC ig less than v,

1
and when NSP is negative, DRC is grester than Vye In short, RSP& % 0 as
BRCj E Ve Hence, an activity ig socially profitable if its DRC ratio,

vhich measures fts efficiency in transforming domestic Tesources Into

foreign exchange, is legsg than the shadow pPrice of foreign exchange, which

can be thought of as 3 veighted average of rhe efficiency of all tradable

activities ip the economy in transforming domestic resources into foreign

exchange.® In other words, DRC, is equivalent to an exchange rate

st the
jth activizy,

indicating how many domestic resources are required to earm

& wit of foreign exchange In that activity, whereas v is the exchange rate

for the entire econony, measuring how mauy domestic resources the coumtry is

willing toc give up to obtaia 2 wmit of foreign exchange. Therefore, if DRC

h
is less than Vis fewer domestic resources are required to earn a unit of foreign

exchange then the COWMETY on average is wiiling to pay for it. The result

is a gein in welfare.

The relarionship between DR and comparative advantage is established

by Tearranging the terms of £3):

m —
552 fs} 's
comparative a&vantage<x>---:—————w < vy, ox SRCj < vy o (7>
u, - 2, - rj

Hence, DRC, like NSP, is also & statement of comparative advantage. An

laacba and Taylor {1971, especially pp.
aneliysis of glrermmative mezzures of the
and suggest s formula for an equilibri
appropriate when trade regtrictions

214-17] provide a comparative
shadow price of foreign exchunge

un exchange rate which would be :

are removed. This formyla is equivalent

An alternative

foreign exchange is contained in Dasgupea,
Roemer and Stern fi975]. '

to one derived iodependently by Bslassa [1971, pp. 326-31].
formulation of the shadow price of

Marglin, and Sen [29721 and in
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export is socially profitable -- or has a comparative advantage in {ater-
aational trade — 1f the UpPertunity cost of domestic resources used in

its incremen+ai producticn per wmis of net foreign exchange eamed is less
than the shadow price of foreign exchange. 1If the DRC ratic of the activicy
is less than this shadow Price, the coumtry has a comparative advantage in
producing the incremental output of the activity.

Within a singie couiry, the DRC coucept cam, of course, be used to
evaluate a single proiect or severzl]l altersative pmjects.l Twe or more
projects can be ranked accerding to their DRC ratios 50 long as they can be
assuwed not to alrer relative prices in the econcmy.z However, measursment
2f comparative advantage or of aer Social profirabilicy requires that a
Project be compared with the shadmw price of forefign exchange. The smaller
the DRC of & Project in relztion to the shadew price of foreign exchange,
tke greater is that Project's relative degree of comparative advantage
withio an econocmy. If rhe correct shadow price of foreign exchange is net
known, it is sti1}l possible to indicare the relative degree of comparative
advantage among projecrs within a single country oY comparing their DRC
ratios (again subject to the qualificarion made abcve about relative prices}.
This kind of comparison ig especially useful in determining the efficient

location of competing projects in alternative regions within a cowmrry.

lIn the ensuing discussion, the terw, project, is used to mderscire
the Incremental narure of the DRC concept. This choice of terminoleogy is
Bot meant to imply necessarily any investment BY a8 goverument.

2Any ranking of projects by DRC, WSP, or any other criterion can ke
Justified only on empirical, rather tham theoretical, grounds. o rank
Projects it wmmst be sssumed that the acrivities gwe small io relation to
the ecomomy so that their introduction would not glter relative prices.
For a summary discussion of this Polnt, see Brumo 11972, pp. 31-321.
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It is often of interest to contrast the degree of relative cnmpafaxive'
advantage of producing additional amounts of a commodity in one cmﬁtty with
that of other countries. For exauple, (f gne ig udertaking a co@aratiﬁe
analysis of rice projects in several countries, it would Le usefyl, first,
Lo measure how each coumtrv's rice project compares with alternative
domenstic projects, and, second, to coatrast these results across comtries.
For this purpose, the DRC of the rice project in each country (which is, of
course, aseumed to be the best iacremental investaent in rice in thar countTy) |
is compared wirh that coumntry’s shadow price of foreign exchange. The more
closely the razfoc of a2 project's DRC to this shadow price apprcaches one,
the smaller 1s the project's degree of comparative advantage within the
comtry. If this ratic exceeds one, the project is socially unprefitable
md the country har a comparative disadvantazz in producing the incremental
output in quescion.

When each side of (7) is divided by vys the critericen for comparative.
advantage vecomes:

DRC

;r__l< s N (8}

3
If the ratio of DRC_i {where i refers rq a rice project fn this iliustracion)
to vy 1n ome country is less than a similar rario in a second cowmtry, it
can be argued that the first coumtry has a relative couparativa.adm:;ge
over the second io producing additional rice. In other words, given t:iuu:
the ratio of DRCj to v, for the first country is smaller than that fm:: :he.
second country, hoth covntries have internatiopal comparstive adv.atages

in producing 2nd exporting rice, but the first has @ greater comparative

advantage than the second. in this sepse the firs: country is economically




-l .

more efficient than the secoand i grovwing and marketing incremental amounts
of rice. Provided rhat the rice project of the secend coumtry does aot
generate more net foreigmi exchanpge than that of the first country, global
velfare, defined in terss of inccme generation, would increite more ¥ rhe
first counity ;roduces wore Tice than i the SeCond countTy expands its

1
rice output.’ Using Superscripts io denete coumtries, ome can vank the

reiative coxparative advantage of rice prolects iz twe or more couniries

¥
i

b,
wizh she rat:is, 3£C$ fv,, Wl
-

H

ere he coumtTy index.
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In empirical analvsis,. it {5 scmetimes counvenient o use z modified
ferm of the DRC measure in which hoth the sumerator and denominator are
expressed in rermz of domestic curTency. This modified messure, which can
be defined as 3354*, differs froz the convenricnal measurs in equarion {5)

3
beczuse the demominator, nes foreign exchange earmed or saved, is expressed

*
in domestic currency through oultiplication by the official exchange rate, v

M
1
=

T f v = E.
= 2 82 05 3 .
g=2 -

DRC, = — % = DRC, - —L {9}

» (e, =@, - r v, - ¥,
3 3 i & <

With the wmodified measure, the criterionm for comparative gdvanrage is:

. (1,

SN Correspondingly, the ratie for cross-country comparisons is

L . 5
' i
DRC ;fﬁ___. .
g 4 viﬁh

itbe proof of *his propesitiocn will be supplied upem reguesr. Intuiefwe
the tuslification arises becsuse of the possibllicy of projects being of

mequal economic size resulzing from (sav) unequal availabilities of suitat «
land. '




Princigal ABSumptions Underlvins the Measuremens of Comparative Advant_gm

As defined In this €883y, NSF and DRC ave based on g cotmxx: Set of
basic asuuupticas.i' Azcng, the most crucial of these assumptions are:

(a) the world price of the oulput {ricel iz given exogenously or is
estimable; (b) incremental coses of production, determined by a giver
technology (wicth ng substitution) and an assumed se: of relative factor
prices, sre constant, sublect o seasitivity anaivsis to reflect changed
ssumpiions: (¢} shadow prices of ioputs and cutputs., which are TepTeStnty-
tive of cthe true CPPOTIRIALY Co8ts of factors and of the true Scarcity values
of coomodities, are calculeble: and {€) the srye foreign exchange costs of
production can be salculated,

The eswpiri,al application of amvy technique wiii, of course, vield
Tesults that sre usefyl iy o the exten: that the assumptions underlying
the amsivsis are realistie, It ig difficule eo geteralize about how
restrictive zhe sbove ligr of requiced assuaprions might be. The assumption
of an exogencusly derermined woris PTize for rige would presumably mace
sense for all Wes: African cewmiries.  Comstancy of the input coefficients
and umchanging reistive factor prices are probably quite rexlistic assumptions
ar the margim, alchough ehe credibility of boarh =3y be strained if CONSUDRT
velfzre encers dlrectly inze rice production decisions,

Sometimes the mosr crucial assumptions in an analysis of social
profitablilicy or of camparative advantage concern the shadow prices, especially

those for the major Ffactors — labor, capizai, land. and foreign exchange.

1?@: a thorough discussion of assuzprions wnderlying use of these
coacepts, see, amoeg others, Chenery 19611, Prast and Turvey {1966}, Brune
[1967], aned Giteinger (19721,
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®o atrempt will be made here 2o review the most important techniques available

.
for estimating shadow prices.” Briefiy, shadow prices of factors of

production in this study ave defined in terms of zhe secial opportumity
cosis of iacome foregone by mor using the factor ip its best alrtemarive
esployment, while the phadow prices of maverial outputs and inputs are
border prices (f.c.b. export prices er ¢.i.f. prices of comparable imports).

Anotier central elemen: of the DRC

[A)

echnique 1is the division of
nomtradable inpur costs inteo rradable input costs and privary domestic
facter costs. Problems may arise with respect to the classification of
tracable and nontradable mavteriais amd services. Moreover, whether or not
an input~outpul table is available, the breakdown of iaputs classified as
nontradable luto {(direct plus indirec:) tradsble input and primary domestic
factor costs can be troublsgome,

The ORC nessure conzalns an inherent bias because of the impossibility
of cerrectly classifying locally produced inputs as tradable or nontradable.
Tradable {or nomtradable) imputs asre defiped as goods that would (or would
not) be traded 4if the cowmtry were implementing opiimal economic policles,
thereby causing marker prices to equal social prices. Simce actual govern-
menz policy departs from optimal policy inm virtually all countries, it is
aot. possitle to be sure whether an impur, which is produced locally wunder
exiscing policy, would continue te be produced domestically under optimal

policy. A strong presumption exists that, given oprimal policy, fully traded

1ﬂse£u1 sources on this topic lnciuyde Bacha and Taylor {1971], Balassa

1975), (1976}, Dasgupra, Margiim, and Sex [1972), Little and Mirrlees {[1974],
and Roemer and Stern [1975].
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local ifaputs would be tradable, but it is not clear whether nonfully traded
fnputs would be tradabie or noutradabie. In the absence of information,
nonfully traded inputs are treated as if they were nontradabie. To the
extent that they arve not, a bias is Iatroduced becayse some tradable input
costs are incorrectly counted as primary domestic facror costs.

If tradable input costs are erreneously counted as primary domestic
factor costs, or vice versa, the measured DRC ratio suffers from a systematic

blas. As Bruno [1967, P- 114] has showa, the degree of bias cen be

demonstrated with vie following formula:

DRC. + av

DRC* -——-—«L.____l
3 14+

where DRC’j is the measured value, Dch is the true value and a is the ratio
of the amount of tradable costs, erronecusly counted as domestic facror
costs, to net foreign exchange earned or saved. If a is small,

ch'j !'DRCJ -+ c(vl - DRCj). For o« > @ and DRC < ?i’ DRC'j > DRC&, i.e.,
when tradable costs are cowmtsd as domestic factor costs and the jth

activity is efficieat, che measured DRC vatic will exceed the true value.
Conversely, for a > G ané BRCj > vy DRC'j < DRCj, and the obgerved value
will have a downward bias. Hence, either bias results in an observed value
whick 1s closer to ¥y than the true vaiue would have been. In borh instances,
the bias will increase with an increase in the size of a.

A major difficulty in attemptiag ro measure comparative advantage ~- ot

for that matter in carrying out any type of social profitability analysis —

stems from rhe overriding importance of dynamic elements. Chenery [1961]} has  _jﬂlf

described the adjustments which have to be made in order to incorporate




eledents of growth theory with those of trade theory. Bruno [1967], [197G]
has catried out several fznovative empirical analyses of the Israeli
econozy, lincerporating growth aspects in gz dvnamic linear Programaing
wodel in order to determire dynamic comparative advantage for sectors in
that one country.

in the absence of ta reguired feor z prograzming approach, sensivtivicy
analyses can be wmdertaken om Zajer variazbles in an effart to approximate
the effects of dwnamic changes. YVariabies which wight usefully bde subjected
Lo sensitivity analyses inciude: :he world price of rice; the input-output
coeffficlents, reflecting different 2FIumprions on changes ia techoelogy
(for example, the use of new varieties or techniques) and/or in facteor
productivity; the snadow prices of Zomestic facters, allewing Sor changing
opportunity costs as factor supplies or policies are altered; the external
effects; and the shadow price of foreigm exchange, as a resulr of changing

comparative advantage of other domes:ic activities or of alteracioms in

poliicies. By changing assumptions in rhis mamner, it is possible to ascertain

the sensitivity of the empirical results te particelar assumprions.
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Accounting Framework for the Estimation of the fiiciency and Peiicy Indicators

The accounting frasework presented 1s Table 1 clarifies the concepts and

data raquirements underliying the efficlency aud poiicy indicators. The eighteen
itess im the table are either cost and return dats or one of the indicazors.
These ireas appear as rows in the accunting framewors. The column headings
entitled Countries/Areas/Techniques, refer to the rice-producing activicy being

evaluated. As an exsmple, a coluan aight lmvolve tice preduction at the naticaal

or regional level, or productica with z specific technology. Each ites will be
discussed in turc below.
item one: GCross output, at actuzl prices or at goverument support prices,

The important thing to reccgmnize sbout this entey is thar it is not
tecessarily the domestic market price of rice. If, for exsaple, 2 govermment
purchasing agency szbaidires domestic production ky buring milled rice frowm
Processors at one pricz snd reselling the rice ro consumers at a lower price,
then the market price of rice is pot the relevant price. The market price
does not adequately describe the production incentives for farmers or the cosr
of the rice fo the domestic #concmy. The relevant price is the

subsidized price or, equivalently, the per umiz marker price pius the per unit

subsidy on vice. Taxes on sutput should be treated as negative subsidies.

Price of Gross Output  Marker Price 5 Subsidy
kg. =milled rice ‘kg. milled kg. milled

It is importaet to be careful sbout the usirs involved in assessing

subsidies. If 2 subsidy is implemented os paddy—i.e., the govermsent Buys

raddy (unmilled) rice from farmers ang then resells the rice zo millers,
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~~deopunting Frasework for the Estimarion -

Tabie L.
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fross Quipul. at adtual marset prises or at govermment supperl prices

(inclepive of governsent sebsidies 1o domestic rice production)

Tradable inpuls. at actusl market prices

Vaive Added., 15 actual market orices ((1}=-(2I}}

Facrer Costs, other thas capizal., at acrual wmarket prices

indirext Taxes/Sudsidies

Private Profitabilizy ({3)-{&31=(513

Groas Outpul, 2t worid ssrker prices

Tradable Iopues, st world marker sxices

Value Added, in world msriker prices ((7)-f8)}

Gomestic Resource Costs, other than zapizal, 2l opportunity costs

Domeseis Cepinsl Coste, st opporTumizy costs

Ratie of Shadow Price of Fors: o Exchange (SPFL} to Official Sxchange Eate (OER)
Ner Secial Prefizabilizy, at shadew price of foreigo exchange CEIx(123-(10)+(112))

inal Protective Coefficient on Qurpet (NPCO) ((I1}+(7}}

(]

Somiznal Protestive Coefiicient on Tradadle Impers (NPCI) ({2)+(E&))
Effective Protective Coefficient on Value Added (FPC) ({3}+¢31)

Tomesric Resource Cost Qoefficiest (IRC) (F(I03=(1131+(%}

e ¥
e
Sy

Raric of NRC o SPER/OER ({17)+£121)




adding up per vnif marke: prices clus per unit subsidies wiif

uct ¥ield an appropriate ouiput price because the subsidies will be paid per
unit of paddy vhile the marker price Is in terms of miiled rice. This
probles can be dealt with by using =iiling ratios——rthe efficiency with which
paddy is converted to milled rice. The militng ratic will vary from countsy
be country depending op processicg technologfes and the type of rice heing
produced. A 3ubsidy on rice at the fatwegate level would thus be handled

a8 foliows:

Price of 5:@35 Cutous - ?at&e: Frice . pSubside < & kgs. zadd ]
kg. milled rice kg. milled “kg. paddy b{kgs. milled)
where aib « 21iling ratto.
Clearly. there is no single market price for rice 4m a sountey. Rice
orices will wary dccording to @arker locatien and accerding to the grade
of rice. Since 3 compavisos will he made between domestic prices and
world prizes, the relevant domestic =3TRer price is the price that prevails
2% the major poing of importarivm/exporzation. Witk respect o muitinle
grades of rice, there are 3 nusber of possidbie alternatives for handliing
this problem=-cnoesing a singzle grade, or choosing 3 weighted average of
211 grades. A!] dara lworlid prices, domestic production ¢o8ts, and processieg
costs) are frsmed in rerms of the same grade of rice.
Fizally. it may be Impossisle o colleet mariel prices at all. In this
case it ig PECEISATY TO use cost of production data in pricing the ocukput:

cest of productiom or price st rhe fare gate plus the cost of processing and

trassportieg rhe rice fo the point of importation/exportarion.




item 20 Iaputs freated as tracable Eoeds 2t aciual warker prices.
The relevant cost to use for each rradsble ioput is the farm gave cost of
sae input (ot the portion of the imput treates as tradabie) plusiminus) taxes
(subsidies) which will be netted out later. In view of the fact thar tiese prices
will e utiifized in calculations of private profitability, they are inclusive
of goverament subsidies on fuputs and tariffs.
A protetype falculatics fm presented below for fertilizer. Assune that
ferziiizer bas 8 <¢.f.f. price of 3503/ tcm: the government maintainsg & subsidy
o fertilizer consizpticn of $100/ton: there fs 2 transportation cost of $50/ton
Tor sransportation of the ferriliser from she port; there iz a tariff of $30/ton;
acd thers is 3 dosestic sales tax of 510/tom.
Cost of inpur » 2.4.f. & 23riff + raxes - subsidy treated ss zradable, or
QL - 330 - 30 - 10 - 106,
Rote that this price differs from the cast t5 the § Emer DY an smount equal
te the ransportation costs which are trestsd as nontradable costs since they
are menfully zraded. The 20st to the farmer s equEl Lo
432 = 530G + 30 + 10 - 100 + 3C.
Jats for Irem 2: Parp gate prices, tariff rates, domestic tax rates,
government subsidies, senfully traded compoment of inpur, ¢.i.f. prices.
Irem 31 Value added in mgrier prices. Tris item is derived by subtracring

item 2 from frem I and will be used iz caleclating the effective protection

coeffictent.
Irem 4: Faetor costs, other than capital, st actual markel prices.

This category refers te the marker prices for lador and land. For land the

prevailing rental rate should be wsed, if avatlable. The market wage




~19~

for hired labor should be imputed to ail labor used Ip farm production. This
category {acludes ail direct and indirect laber and land costs.

Bata for item 6: Prices of inmputs, shares of labor and land in
inputs and Input components trezted ss noutradables,

iter 5: Taxes and gubsidies, This catergaty iocludes all domestic
taxes and subsidies.

Dara for Item 5: Indirect tax rates and subsidies on inputs.

item 62 Private profitability. This entry is derived from the above
items. Private profitaniliry = value in actual market prices (3) less direct
factor cosres other than capftal, at actual marker prices {4} less taxes’
{5}. Private profitabiliity within this Framework is defined as the return
to capicali.

Itex 7: Gross output at world market prices. This item is the border
price of rice, the f.o.b. expor: priece or the c.i.f, import price depending on
“hether expanded fomescic rice production would be exported or serve as an

import substitute, exclusive of tariffs and demestic taxes. As a per unit

&

price,. ir should be consisrent with icem (1}, the domestic osrie of rice.
Ssta for item 7: o.i.f. or f.o.b. price of rice, tariff and domestic tax
ragtes on rice. |
Item 8: Inputs rreated as tradable goods, at worlid mar¥er prices.
The desired itemss iz this category are c.i.f. prizes of inpurs treated as

tradable goods net of tariffs. If c.i.f. prices sre mot directly available,

they mugt de calculated by indirect procedures, working back from farm gate

prices 2o net ouwt the <.i.%. mrice.
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Data for Item 8: Same as for Item 2.
item 9: Value added in world market prices. Value added in world market
prices = gross cutput, at world market price {7) less inputs treatsd as tradables,
at world market prices (8).

item 18: Domestic resource ceosts, other than capital, at opportuaity
costs. This irem includes the social cpportunity cost of land and labor.
As such, the caiculations for this itew involve applyving shadow prices
for iend and labor.

Data for Item 10: Shadow price of labor and shadow price for land. These
shadow prices are derived {rom the cost structure of the best alternatives
for tice, vilelds, 2nc price of output of best alternartives, amount and types of
ilabor inputs and allocation of lzbor fime over the course of a year.

Item 1l: Domestic capital costs at opportunity costs. This item
includes the capital coste of input components that are nonfully traded as well
&3 capital services used direcily. These capital costs are derived with
reference o the shadow price of capital.
Data for Irem 11:; {Capiial components of all irems rreated as nounrtradsble,

shadow price of capital.

Item 12t Ratic of shadow prise of foreign exchange to official exchange
rate. This ratio adjusts for the divergence betwesn the shadaw price of fareium
exchange and the official exchange rate. It makes it possible to compars the
efficieney and policy indicarors ez an interpnational basis.

Item 13: Net social profitability, at the shadow price of forelign exchange
{€9§x{12)-{{1ﬁ)+{11}}. Urilizing the rartio discussed in Item 12, the ner social
profitability calculation is adjusted for any divergence between the shades
éxchaﬂge rare and the official exchange rate.

The remsinivg five izems are self-explanatoery and sre derived from the itess

- alresdy discussed.
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2874, however, whes uncsually high rice prices prevailed, @any countries

shosye nol o allow coasumer prices to rise oo the full

extent of import

prices and instead subsidized imports of rice. Apar: frem this atypical
oDicutoence, WARDA countries have generally used impor: peliicy te raise

consuner and producer prices and to collect governownt revenues on imports :

4

i rige.

The second principal setr of policies affecring rice is made up of

L

governmeni <ecisions o devote portiens of their capital and recurresnt

budgets to development projests that bring about Te rice output. Iadividual
goversment plans to invest Iin rice projects are reflected in the supply pro-
rectivas. A third set of policies, relsted to trade, has the most direct
impaci: on prospects for intrarvegional trade within West Africa. A critieal
pEmue Tor WARDA nalions lo decide is whether or not ther wish to establish
special reglonal lrading arrangements for rice gither in the context of the

teonvnic Community of West African States (ECCWAS) or separately.




