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‘Comparztive Advantage and Public Policy in West African Rice

J. Dirck Stryker.
. INTRODUCTXON

féﬁrééh;ZStfykef, and Huﬁphréjs'(‘9), in the introductory
wﬁéper, suggest'that the‘fuﬁdémental policy objectives éoncerning
rice in West Africa are geneféting more income, distributing
income in a more equitable fdshion; and reducing the risk
associgted with production and consumption.of essential foods.
Self—sufficiency in these fonds, énother.important goal of West
African governments, 18 seen as a proximate objective which
contributes in one way or another to each of the three fundamental
objectives.

If self-sufficiency in rice is defined as a situation in which
a country does not import the cereal, the effect on income of achieving
this goal will depend on whether or not the country has a comparative
adventage in the production of rice. If it does have such an
advantage, income will be greater; 1f it does not, income will be less.
At the core of the concept of comparative advantage lies the notion of
social profitability, a measure of the economic efficiency with which
a good 1s produced from the point of view of the nation. As shown
in Appendix A, this measure differs from private profitability,
the net incentive to iadividual producers, primarily because of
government taxes, subsidies, and policies affecting pricés and

trade.



:  ‘Coﬁbinationa of all these policies may.be used to promoteiéelf-
sufficiency by encouraging the expansion of domeatic‘production; f'
Estimates of the contribution which such an expansion makes to egéh,
of the three fundamental national objectives are presented here for
‘a number of different rice producing—processing-marketing activities
in West Africa. These estimates are taken from individual country
studies of the Ivory Coast ( 4), Liberia ( 7), Mali ( 6), Senegal (15),
and Sierra Leone (10). Whereas the contribution of each activity to
national income i3 measured quantitatively, the effects of the
activities on the distribution of income and food security are
discussed largely in qualitative terms. Comparisons are also made
with other agricultural activities in West Africa and with those
involving rice production in the United States and several Asian
countries.

The next section reviews some of the geograph%cal and institutional
faétors underlying comparative advantage of rice in West Africa.
This 1s followed by a brief survey of the available production
techniques. Estimates of private profitability are then presentgd
and analyzed, and the effect on each activity of government taxes,
subsidies, and price and tiade policies is diacussed. That section
also analyzes the social profitability of producing rice in each of
theIWest African countries in comparison with the cultivation of other
crops in West Africa and rice in the United States and Asia. The
impact of each rice producing acgivity on the distribution of incoﬁg\
and the level of food security is then explored along with requireménts
of these techniques for scarce public revenﬁe. Finally, some genegal
conclusions are presented concerning the relative efficiency of,thg_

activities in achieving desired objectives.



GEOGRAPHY AND HISTORY

Seieral generalizations can be made about West Africa which
influence its comparative advantage inbriée_prodpction.- First,
because it is a region of low populatian density, the value 6f land

is slight relative to that of labor and the costs of trénspoft,
marketing, and the pfovision of government services in rural areas
are relatively high (12). Second, in comparison with many other
areas of the world, most countries in Wast Africa have a poorly
developed infrastructure. Irrigation is in its infancy, water flows
are not regulated on any of the major rivers, and puor transport
facilities impede access to many areas. Finally, there is often

a severe shortage of éerrﬁment budgetary resources and of people
with the training required to undertake major development projects.

‘In other respects, suggested in Table 1, there are substantial
differences among countries and even between regions within éountrigs.
Iﬁe first two indicatofs in thisltaﬁle describe key geographical
feaﬁures of these regions -- mean annual rainfall and distance to the
nearest ﬁajor port. There is a faifly sharp distinction between regions
with 1,300 mm or more of rainfall, which can produce rice using rainfed
techniques, and those which receive 700 mm or less but have substantial
water resbur;es for irrigation or flooding. 1In addition, important
differences in water conditioné exist within these rainfall zones.

The Seﬁegal River, for example, suffers from a number of diéadvantages
in comparison with the Niger-Bani system: smaller water flow,
greater intra-annual variation and uncertainty of flooding, and salt

incursion from the sea.



Table 1.--Key Characteristics of Severai Rice Producing Reglons of West Africa

a

Average -
Mean distance Rural Unskilled Rural Degree of Density of
annual to major population rural wage per capita urban- all-weather
- rainfall seaport density® rate income izatioa® roads

Region (mm) . (km) (persons/km?) (US $/day) (US $/person) (%) (km/km2)
Ivory Coast ‘ S _ S

Forest 1,550 406 . 19 . .1.80 150 37 -

‘Savannah - - - 1,300 - 667 9 1.40 L N +21- .0435
Liberia 2,000 225 S5 -7 168 .0189
Mali ‘ | :

Mali-Sud 853 i ,1 zo‘:*'j = 01448

Mopti 1,317 . - o100 v 40 - :

Segou/Office , A 1,265 oL OO/l 25 {ﬂ,&

du Niger T L Co T L ey

Senegal ‘ , o i R _

Fleuve, delta 3200 . 338 16 1.00 .G170

Fleuve, valley - 420 513 v 1.00 .0170

Casamance 1,400 395, 220 1.20 _ _ .0360
Sierra Leone 2,500/3,000 175 .23 0.60/0.80 .0238

2 Data are from individuai country studies

& 6, 1, 10, 15).

b Distance is defined from a major town or city near the geographicai center of each region,

© Urban populution is defined generally as those living in towns of 10,000 people or more.

d

where agriculture is possible.

Total kilometers of all-weather roads divided by the one third of Mali's total land area which is in the zone

-eg~


http:0.60/0.80
http:1.00/1.25
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-Rice growing regions also vary substantially in their distance:
_ﬁd'the neareét‘sgaport. The interior regions are provided withi.‘ |
.natu:él protection against rice impqrts because oflhigh inland
'frﬁnsport costs. But these transport charges also raise tﬁe cﬁsﬁ,ofh
ﬁ;ing‘inputs éﬁpplied ffdm abroad ahd make it difficult for tﬁéQintef{or
countries to export to other West African countries, eépeéialiy:to
the éoast where the major markets are found.

The‘third indicator in Table 1, rural pophlation densi;y, is
a key variable determining the types of producﬁion téchniques which
are appropriate for West African conditions.1 As already noted;
population density is generally low throughout the region. There is
variation, however, and the density in Liberia is only about one-third
that of the Casamance in southern Senegal or the southern Ivory Coast.
In addition, there are important concentrations’of popglatidn, not
shown ia the aggregatevdata, in such are&s as. the Séhégél River
;Valley and the Lower Casamance.
| The low ratio of labor.;o.land influenceé,thgfﬁeﬁgftwd‘indicators,
Lthe'wage rate of :ural unskilled labor énd rﬁfal ﬁer §épité 1ﬁcome.
fThe'ﬁége rate is often considerably”greate: than in many Asian
fééuntfieé,:were'pdpulatioh densities are mughvhigher. The world's
 ﬁo§t\important riée exporter, Thailand, for example, had a rural
;ﬁagé'rate edual to about $.60 at official exchange rates prevailing
in the ﬁid-l9705, ér only one third that of the forest zone of the
Ivory Coast andvlower than that of any Weét‘Africah country studied
here except Sierra Lédne.2 :Aside from the éoﬁthern Ivory Coasﬁ;‘ f‘“' 
which has experiencéd considerablé rural development and where ’
relatively high wages and per capita income are attracting large

numbers of migrants from other regions, the Office du Niger in Mali;



]é;fﬁily 1rrigated scheme for riée and sugar production, hgs beet;E
iébié td rai;e ﬁages and incomes above the lower levels found in the
;;Q;¥oﬁhding regions of‘Mopti and Segou.3
‘ The last two variables of Table 1, degree of urbanizatibn qhd
-ﬂénsity of all-weather roads, are indicators of the level of
cbmmercialization and state of infrastructure development which
exist in each region. These affect the cost of transporting and
marketing rice, delivering inputs, and providing administrative
and extension services. Urbanization and road development are
generatly much more advanced in the coastal than in the interior
regions. This is a reflection of the sequential nature of
.development, which started during the colunial era along the coasts
andonly recently moved to an important extent into the interior (11).
Finally, there are special factors which influence comparative
advantage but which are not easily summarized in tabular form. One
is the continued existence of capital the investment of which was
made in the past and theréfore may be considered as sunk.4 The most
important example 1s the Office du Niger: i1its diversion dam and
principal canals were constructed during the 19305. The regions'also
differ with respect to the availability of data required for |
dévelopment.. More 1is known about the hydrology of the Seregal River,
for example, than about that of the Nige;.‘ Another special factor
is past agricultural research. The results of this research, most of

which has been conducted outside of Wgst Africa, give rice an

impoftant.advaptage over foqd crops_§ﬁ¢h(as;mille;'and:sorghum @n‘



fwhich research ia only beginning. Standing rice has also been the
isubject of considerably more research than have the floating and
?upland varieties traditionally grown in West Africa. There is a .
sqnestion, howerer, of,whether rice techniques developed in Asia
are appropriate for West African conditions, especially in view of

the differences in population density on the two continents.

RICE PRODUCTION TECHNIQUES

The techniques used. to produce rice in West Africa which are
described in detail in the individual country papers range from ‘
traditional upland cultivation with no modern inputs and long periods
of fallow to intensive mechanized cultivation under total water
control. The techniques vary substantially with respect to yields,
‘costs, dependence on outside inputs, and labor-land ratios. Several
of these characteristics are shown in Table 2.

It is clear from this table that the techniques listed are far
from homogeneous. Labor times, especially, vary enormously between
countries and this variation 1is not very well correlated with
differences in yields, which tend to be fairly similar for each
technique.5 Part of the varilation in labor times may be due to the
substitution of capital for labor, especially in the form of mechanization.
But different methods used for estimating labor times may also have
produced results which are not entirely comparable. Labor inputs in
the fvory Coast. Mali, and Senegal, for example, have been calculated
from a number of sources, including information provided by farmers

and extension workers, which suggest how much time should normally E



Table 2. -- Characteristics of Rice Production Techniquesa

Production techﬂ;QU¢;fg .

Paddy
Yield

Land dev- Farm Extension

: o elopment cost labor Fertilizer service costs”
~(mt/ha/crop)  (US $/ha) (manduys/ (kg/ha/crop) (US $/ha/crop)

ha/crop) N P05 K0

Traditionalbmanﬁaixgp;aédiﬁﬂ’-" '

Ivory Coast'~? ,5'"u<ff‘ﬁ

Liberia ‘
Sierra Leone

Improved manual uplaﬁd
Ivory Coast

Liberia
Sierra Leone

Animal traction\ﬁplaﬁdff ;£"”

Ivory Coast
Senegalb

Mechanized upland  ,_“f'f{fffﬁ

Ivory Coast

Traditional manual Sﬁ&tﬁp_: T

Liberia

Maldi

Senegal ,
Sierra lLeone

Improved manual swamp

Ivory Coast
Liberia
Senegal
Sierra Leone

200

LS
1.20

.89 -1.30
T B - R
.81 -1,17 .

1.50 -2,20
o L.57
1,46 -1,87 .

2.20 - 2.83

3.50
3.50
3.60

2,78 - 3.03

:fﬁﬁéél‘ o
©oso 243

1,460 240-247
7500 331

28-54 ' 85-113
0 214

70 205-238

28-72 97-117
023 e
0 . 225-258 7

0 . 120
34=39 . 274-356

. 818- . 266
173 336-390

- =®9-



Table 2, -- Characteristics of Rice Production Techniquesa

Paddy . Land dev- Farm Extension
Production technique : Yield- elopment cost labor Fertilizer service costs

(mc/ha/c rop) (US $/ha) (mandays/ (kg/ha/crop) - (Us $/ha/crop)

ha/crop) N P,05 K,0

Improved manual mangrove”

Sierra Leone

445 S0 .00 o
Animal traction.Sﬁannfﬁt ' . i
Mali

 go0-2,000 100

Partially mechani?edﬁénn“:

Ivory Coastffﬂﬁd : _ ] »
' 3 50 0 Lsos 235 a2

Liberia -
Improved manual uncontrolled flooding -

Sierra Leone 3; ?!al?iﬁfa A;'963,;,f;t‘~f?d02 ,nk'f; hllZ o
‘Animal traction uncontrolled flooding G e el e

Mali

460if7:fffz¥a€f9d£i55-f;g» 60 -

Mechanized uncontrolled flooding

Sierra Leone-bvfiﬁe;?c:” 1 13 Q'l 82 o QV?l»‘. ‘h“ifﬁss’gl F;A *i~:bl;3?30?13:}03d

Animal traction controlled flooding

‘Mali- f" - 1. 40"- o soo-i.oooff_f~~ﬂ

'lmproved aninal,trectionjcontrolled floodingi'

. Mali 2,501 800-1,000 . 95-100 . . 32 23 0. .

..qg_



Table 2. -- Characteristics of Rice Production Techniquesa

Production technique

Paddy Land dev- - Farm Extension

Yield: elopment cost labor Fertilizer service costs-

(mt/ha/crop) (US $/ha) (mandays/ (kg/ha/crop) (Us $/ha/crop)
- ha/crop) N P 505 Kzo

Animal traction irrigated single crop

Mali

Improved animal traction irrigated

single crop

Mali

Mechanized irrigated single crop

Senegal

Manual 1rrigated multiple crop :

Ivory Coast -
Senegal

Mechanized irrigated multiple CTOPiQ

Ivory Coast "
Senegal

- 2.25 ’i }gfd;isunkj;:i‘_-a, 90 1»]Av:vﬂi5.”i@0"' 0g?’~fﬂ?:'.i2b'

3 4:50 a0 L1200

270

2,75 . 4,972 34
o3 osue 13

2 pata are from individual country studies’(i,.ﬁ.‘la 10, 13).

b yields are higher than is usual for upland rice cultivation because of the peculiar "grey soile" on which

the rice is grown.
stopped.

These permit the plants to be nourished by a high water tcdle after the rains have . .

=99~



Bé rquired fdr eéch_agricultural task. Estimates fdr-Liberia and
SierréfLeOQe,‘énithe other hand, are based primarily on multiple-
1ntér§iew surveys of farmers, which indicate the number of days
actually devoted to each task but say relatively little about
‘gﬁe amoﬁnt of time o¥ effort.expended“in performing that task
on a given day. .It is likely that the former approach tends to
underestimate and the latter to overestimate actual labor inputs.
Another source of variation in labor times relates to the
treatment of labor used for land development. If freshly cleared
land is cultivated for several consecutive years, ;he time
involved in clearing is treated in Table 2 as a land development
cost. In several instances. however, time spent developing the
land 1s included with other labor inputs as a current operating
cost, either because the land is only farmed for one year or
bééause, as for Sierra Leone, the data dé not allow a distinction
to be made between these two types of labor input. Although this
fesults in some error in these variables in Table Z,Wﬁether these
land development costs are treated as a capital or current input
probably does not affect very much the overall calculation of private
and social profitability.
Whilé the data in Table 2 are not strictly comparable, it is
‘ﬁseful, nonetheless, to draw a few conclusions from the table. One
is that yilelds are positively correlated with degree of water control.6
Nof only does better water control -by itself improves ylelds, but also
.fhg fixed cost assoclated with land>development encourages greater

7

fﬁéé §f yig1d;ihqreasing vériable inputs such as fertilizer. The


http:control.by

yiéid'féépbnse'to fertilizer ié particularly gfeat,.moreover,
becﬁuse of the imﬁroved séed varieties used and because existing
levels of fertilizer utilization are generally very low.8

Labor inputs, on the other hand, are not very closely linked
with degree of water control.9 Traditional and improved manual
rainfed techniques, including upland and swamp cultivation, use up
to 400man-days per hectare or more, whereas manual irrigated
cultivation, such as that found in the Senegal River Valley, uses
less than 300 man-days. Animal traction techniques ylelding about
2 t/ha employ 88 to lllman-days per hectare in rainfed cultivation,
70 to 100man-days in controlled flooding, and 90 man-days under
irrigated conditions. Fully mechanized cultivation, on the other
hand, appears to use at least as much labor with rainfed as with
irrigated techniques, though this concluéion is based on only one
example of rainfed farming. Some of the reasons why labor, in
contrast to other variable inputs, is used relatively less in
1rfigated agriculture might be that less land clearing is required,
good water - control lessens the need for wéeding, and where
natural conditions permit rainfed swamp techniques are often similar
to those involving irrigation.

There is a fairly strong correlation between yields and extension
costs, but this-may be because these costs are closely associated
'with the delivery of modern inputs not otherwise included in Table 2,

10 .

rather than because of the usefulness of extension advice per se.

Furthermore, the relation between these costs and the services



actually provided by the extension agents is complicated by such
factors a8 the locational concentration of farmers, the exteut to
which project overhead expenses are charged to the extensicn service,
andfthe administrative efficiency of that service. Nevertheless,

the relatively high correlation between ylelds and extension costs

suggests the usefulness of this variable as a proxy.

To test the validity of these conclusions with several different
influences on yields operating at once, a single-equation, least-
squares regression was run using the 33 country-specific techniques
shown in Table 2. With paddy yield as the dependent variable, the
following regression coefficients were obtained (with standard errors

in parentheses):

Land Development Farm Nitrogen Extension
Cost Labor Fertilizer Service Cost
.151 3,212 17.427 11.708
(.057) (.845) (3.184) (3.591)

All coefficlents are significant at the 95 percent confidence level,
as is the coefficient of determination of .813.

One of the most interesting conclusions from this analysis 1s that
each of the last three input variables exerts a separate influence on
ylelds beyond that of land development costs. Nevertheless, water
control clearly remains a necessary, if not a sufficient, condition
for obtaining high yields in many of these areas because of insufficient
rainfall and other natural conditions.11

Tc test for the possibility that ylelds might vary systematically

among countries, dummy variables were introduced into the regression

equation with the following results:



Ivory ' ' :
Constant Coast Liberia - -Senegal . Sierra Leone

878.032 -455,811 -867.400 . -526.138 -643.439
(247.620) (305.571)  (315.141)  (290.249)

Land ,
Develop~- Farm Nitrogen Extension
ment Cost Lubor Fertilizer Service Cost
.138 4.697 17.748 12.782
(.055) (1.012) (3.954) (4.146)

The inclusion of the dummy variables has relatively little influence
on the regression coeffic.ients of the inputs, except for that of labor
which 1s almost 50 percent greater than without the dummies. . All
these coefficients remain significant as does the coefficient of
determination, which equals .842.

The most interesting results are revealed by the coefficients 6f
the dummy variables, which allrw for shifts in the constant term of
the regression equation. This term is a maximum for Mali for which
the dummy variable equals zero. For each of the other countries,
however, the coefficient uf the dummy variable is negative, indic&ting
that, other things equal, ylelds are lower than in Mali. The downward
ghift of the constant term is greatest and highly significant for
Liberia. It is less pronounced, but still significant, for Sierra
Leone. The coefficlients for the Ivory Coast and Senegal, on the other_
hand, are sizeable but not statistically significant at the 95 percent
level of confidence. Overall, country-specific yield variations may
be as great as 867 kg/ha.12

These results suggest that Mali has a significant natural
advantage compared with the other countries in producing rice. On;: » '

reason may be the good flood conditions of the Niger River. Ano;heraigi
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thélsﬁnk capica1 invéé;nent-in the irrigatior g&stem of:tﬁe Office -
 duﬂRiger. At the other extreme, Liberi# and Sierra Leone appeér to
v<h§vé natura1 disadvantages in rice production. This may be because,
-ag’Spéncer (10, p. 15) observes,"...cultivation in heavy‘raih |
iférest afeas is more labor demanding than in more open savannéh fegioééx

and thinner rain forests such as in the Ivory Coast."

MILLING AND MARKETING TECHKWIQUES

_ ‘A range of techniques also exists'for milling and marketing.
ﬁChiaf characteristics of three different milling techniques —
industrial, small hullers, and hand pounding -- are given in Table 3.
The three techniques vary substantially with respect to scale. The
largest industrial mills are capable of milling 30,000 tons of paddy ‘
per year whereas a single person can hand pound only about 5 or 6 tons
‘during the same period. The former technique is also very capital
intensive, employing on a single shift only 10 to 15 workers ir: an
entire mill, whereas one woman pounding rice by hand uses only a ‘
crude mortar and pestle. Betﬁeen these two extremes‘are the small-
écale'mills, with which two persons at a time can annually hull
400 to 500 tons of paddy.
| Processing costs differ substantially between techniques and
.éountries. The cost of milling a ton of rice in the large industrial
mills varies inversely with rates of capacity utilization and at
‘current rates is considerably higher than in the small hullers for
 811“co§ntries. Handpounding is. cheaper than large-scale milling
‘except in the Ivory Coast and Mali, where rates of capacity utilizatioﬁ‘

, 13
in the industrial mills are fairly high. The cheapest milling



Table 3.

a

-~ Characteristics of Rice Milling Techniques

Projected full Capecilty Unit ’ ' '
. capacityb Utilization Cost . "Milling - Quality
Milling technique (mt paddy/year/unit) in 1976 (US $/mt milled rice) = ‘ratio of output
Industrial
Ivory Coast 15,000-20,000 6% 56 .66 25-35% broken
Liberia 10,000 . - .06 119 .67 25-35% broken
Mali 6,000-18,000 94 - 27-33 .. «37=.67 40-70% broken
Senegal o 10,000-30,000 A5 104 . .65 40-90% brokea
Sierra Leone = 3,750-15,000 . .25 - 67¢ "+ 64 102 broken
Small huller i
Ivory Coast 500 1@10"‘ 3g~20;fv .,fx;?.637 fresh, some parboiled
Liberia 400 .38 . 520 S .66 25-45% broken
Mali 375 o bb=,69 ‘ -16-30 . 45=.70  60-70Z broken
Senegal PR 500 . W05-:15 2280 . 466 25-40% broken h
Sierra Leone = - 433 .50 - 14 6T 20-40% broken vy
Hand pounding '
Ivory Coast I l33~ S ﬁi7p.64-.69 stones, some parboile4
Liberia S MeBe - 8 .60 40-50Z broken
Mali “n.a. | 60 .70 80-100Z broken
Senegal = T ‘nia. c.21 . +65=70 ° 40-60% broken
Sierra Leone . n.a. - .31  +67 20-40% broken
2 pata are from individual country studies 4, 6, 7, 10, 15).

b Assumes 5,000 hours (250 days at 20 hours/day) of operation per vear for industrial mills, 2,500 hours
(250 days of 10 hours/day) per year for small hullers, and 1, 500 hours (250 days at € hours/day) for hand ’

pounding.

Adjusted from the cost estimate qf Spencer (10 ) to reflect actual rates of capaCity utilizafion.'

n.a, not appiicablé
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vtechnique, however, is‘small-scale hulling; Only in Senegal where '
rates of capacity utilization are very low because .of a highly
fragmented market for rice which is locally produced and consumed
are small—scale mills more expensive than hand pounding. On the other
hand, paddy and milled rice must be transported to and from the
small hullers, which for on-farm consumption decreases their
advantage over hand pounding. | ‘

Milling ratios do not seem to differ markediy between techniques’
or countries‘in any consistent way. Hand pounding yields a higher
percentage of broken rice, and quality is decreased by tke presence

of foreign matter. Small—scale‘hulling also increases the percentage’
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.of brokens cOmpared with large-scale milling, except in the -drier

|
i
{
]
"1

regions where breakage rates in the large mills are quite high.

The collection of paddy and distribution of rice generall"r.
dtake place within a dual marketing system. On one hand, public
marketing agencies purchase paddy from the farmer at, an officially -

escribed producer price, deliver it to publicly or privately |
owned industrial mills, ‘and provide for its distribution ‘and sale
to the consumer at an official retail price. 'Large quantities of
paddy and‘milled'rice,bhowever,.are also typically traded in a private -
marketing network where prices are established principally by
supply and demand and where processing is done either by hand or in
small-scale mills. .

Marketing costs are‘influenced-by the density of pojulation +
and the relative adequacy of the existing‘road network. They are also
affected by the location of consumption in relation to production. |
There are numerous different possibilities, including delivery from
"interior producing regions to coastal markets,‘distribution to markets
within the.producing regions, and onhfarm consumption. ln general,
the farther apart are the points of production and consumption, both
_physically.and yertically'within:the marketing chain, the’higher is.
the total ‘cost of collection and distribution and the lower is the
:border price used to calculate the social value of rice outpu’t.14
The first stage,in the marketing chain 1s often'the most costly,
'however, because of high charges for short-distance transport, which
fare especially important if the paddy is collected from widely dispersed

: 2" 15
areas for delivery to a few centrally located industrial mills.
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iThis is very important in areas, such as Liberia, where ‘the populationl‘

1density is low and the road network is poorly developed

PRIVATE PROFITS, PJBLIC ,‘;;;gmms ; AND Ns'h s_oCiAI;,:ﬁ_.?ROFIT@m@?

Appropriate production, milling, and marketing techniques have o
been combined to form the rice sector activities analyzed in detail
in the individual country papers. Indicators of private profitability.
(PP), the effects of putlic incentives, and net social profitability
(NSP) are shown in Table 4 for the major rice producing activities,
with consumption assumed in each case to‘take place in the capital_
city. v |

Private Profitability

b.Private profitability equals the.value ofvoutput minus the value.
‘of allbinputs, each measured.indterms of -the appropriate domestic.
market prices faced by'farmers, millers,'or-traders. These'prices'
.are inclusive of government taxes and subsidies. 1The.resu1tiné PP
indicator shows the_incentive,,for each‘activity, to alter;the existing
allocation of resources. If private_profitability_is positive,‘ |
resources are encouraged.to flow into the activityp if PP is negative,
the direction of resource flow is likely to be away." .

| Private profitability, as shown in Table 4, is nearly always
positive.’ The only exceptions are in Liberia-and Mali, vhere.EP
assuming delivery.to tha capital city is.negative‘for several’
activities which, instead, usually'produce‘only forythe farm. On-

farm consumption raises the value ofboutput and causes private



Table 4 -- Private Profitability, Public Incentives, and Net Social Profitability

(US $/mt milled rice)

Private ' minus

Production'fééﬁniqﬁeff'_ e u
D profitability

Domestic price

border price

’ ”‘Nef*f-l o
subsidy

- Net -
_gsocial

f;f*ptofitability

Traditional manual‘upia#d“ _ B

Ivory Coast forest
Ivory Coast savannah
Liberia

Sierra Leone south
Sierra Leone north

Improved manual uplandv» v

Ivory Coast forest
Ivory Coast Ssavannah
Liberia )
Sierra Leone south
Sierra Leone north

Animal traction upland

Ivory Coast savannah ~ = .
. Senegal Casamance

Mechanized upland

Ivory Coast savannah

Traditional manual swawo

Liberia 144
Mali - e
Senegal Casamance R AN i

Sierra Leone south - RS e K Y A 30

Sierra Leone morth - - . .. 920 - - 31

~ . '48?:;» B .' -
144Z.i
30
33>«

. 48 .ff;f:»u B

<--122 L
n a.

233

226
g

o

262

'ésaﬁ;fi L
f35?_,‘17,{A

16"
'..' n.a.

L -104

'“¥;—141 T

;533—117,, o
=701
*\;-231}-  

~eyT--

© =120
=219
62 .

s

. 74~“;>
.. Neay
"Q 107

58_



Table 4 — Private Profitability, Public Incentives, and Net Social Profitability (continued)
(US $/mt milled rice)

- Domestic price L A . ... -Net .-
Private - minus ' Net - -. . social.

Production techﬁiqdé\},:ﬁ;{";ﬁ T : -
el profitability - border price subsidy .~ profitability

Improved manual swamp .

Ivory Coast forest - = . 136 - . 48 - . 291 o =180
Ivory Coast savannah- e 174 o 48 305 =155
Liberia BT EiS SR - 42 '. : B T ' 12 . . - =114
Senegal Casamance = & L cit.o 9 .. 65 720 0 s =58
Sierra Leone south el 158 o bb , o469 65
Sierra Leone north’ v,f"fzﬁfvv', .~ 140 R ‘44 : R - 5L~ i 45

Improved manual mangrove '

SR e ¢ EACE TS & B

'Sierra Leone south S - _ RSO
ek 16 (

Sierra Leone north

Animal traction swamp :'f'il

Mali | ' A £ X I

Partially mechanized swamp:ff~l -

Ivory Coast forest -~ . .- . _ - 144 ,7-‘&. 48 . 288 .. <146
Liberia 'A SRS T 18 JLas 138 - -174

' Improved manual uncontrolled flooding ,GE o s :§, ,
Sierra Leone Boliland Ny - .-~.u..¢’. 147‘ 3 :' :.‘ ;.‘1.33, 7;  f4 ._ 5:J'ofi,:i:jo;i%;qs;
Animal traction unconttolled flooding 3 .C "‘ S 4 | 1 . . _.. - ~A'~‘>. ; B

Mechénized unconttolleddfloodidg;ff” S '1j§' o R ¥ S R ~‘;7'f.:43”'”‘ -.,“”
.S'lnr;': Y.Anno 'Rt';.T'.lland . C | 165 h 24 ' - o 117 ' ‘ 24

-qyT-



Table 4 -- Private Profitability, Public Incentives, and Net Social Profitability (continued)
(US $/mt milled rice)

CoL T e ; Domestic price -“»f*ifA,*“."-' Net
Production technique ~ - .= . . Private " minus i - Net .o oo social L
: R o PR -profitability . border price = - - subsidy. "n‘profitabiiiry :.j

Animal traction.controlléd flooding o
Mali . o e L -126 L 26
Imbrovéd animal traction~contrb11edlfiob&ipg;:r}-$ 2

‘Animaiitréctiod?irrigaﬁed'siﬁéié QrobV»:igiﬁﬁi

- =Y~

Mechanized irrigated single crop ‘ff;f L | :

Senegal Fleuva

Manual irrigated multiple crop

Ivory Coast savannah
Senegal Fleuve

Mechanized irrigated'mnltipiéicropi ' V | . | ’
Ivory Coast forest . - f_-i ‘ 166 48 S 4560 ii';§34{f
Senegal Fleuve S 64 139 S 57 L =132

-3

8 pata are from individual country studies (4, 6, Z, 10, 15). The sum of the last three columns eqhals
private profitability, except for the Ivory Coast where net social profitability differs from private

profitability because of differences in social and private prices of land in addition to the effects of
govornment 1ncent1ves.



-215- 99

161n addition,

'.profitability in most of these cases to be positive.
vpart of the harvest from these activities in Mali is sold on the free
market at prices higher than the low official producer price used to
calculate private profitability in Table 4. When both thes= _
,adjustments are made, virtually every activity is privately profitable’17
The incentive to. produce for market, however, ‘varies enormously
among countries and techniques. At one ex reme, private profitability
is so0 low that efforts to improve manual cultivation of tice in the
uplands of Liberia are unlikely to succeed as long as this'rice is
distributed to Monrovia. - In the Ivory Coast, on the other hand, price
incentives and input’ subsidies enable farmers to earn profits of over
$200/mt for several different production techniques..
Most of this variation is due to differences in profitability‘
between countries‘rather than between techniques within the same
country An unweighted average of private profitability for each
activity shown in Table 4 is $197/mt in the Ivory Coast, $111/mt in
Sierra Leone, $46/mt in Senegal $. 3/mt in Liberia, and $-26/mt in
Mali. Variation among techniques, on the other hand, is much less.
For the Ivory Coast, Liberia, and Sierra Leone taken together private
profitability averages $76/mt in traditional manual upland, $109/mt
in improved manual upland, and $l30/mt in improved manual swamp -
cultivation;~ To take;another example, private profitability in
Ivory'Coast'upland ‘swamp, and irrigated.cultivation varies only'
fslightly with different levels of mechanization, and the direction of
,variation is not consistent. Finally, private profitability for each

_of the improved techniques in Mali differs remarkably little from

zero.
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Public Incentives §

Private profitability of rice production in West Africa is
"influenced to an important extent by public incentives consisting of
. taxes, subsidies and price and trade policies. In Table 4 these
;incentives are aggregated into two groups. The first is the net effect
of price and tradc policies causing the domestic price of rice to
differ from its border price - either c.i.f. or £. o.b. depending
1upon whether rice is imported or exported, The second consists of
net taxes and subsidies_on intermediate and capital inputs. The
sum of.these two groups ofiincentives is eoual to the.difference
betueen private and net socialprofitability.18
There are substantial differences between countries in the
magnitude and type of public incentives offered to encourage rice
production, ln Mali,.the low official price of paddy purchased by
the‘government, which controls about 50.percent of the total tonnage
marheted, tends to discourage substitutioniof domesticwproduction for
rice imports. Mali is practically self-sufficient in rice, however,
and in good years even exports- the grain. : Therefore, the f.o.b.,
rather than the c.i.f., price may be more relevant.as a yardstick with
nhich to compare the domestic pricef"If this is the case, the
disincentive resulting from Mali's.official price policy is greatly'
reduced and is offset for most improyed ' |

production by . .net‘subsidies;paid,by the government on-inputs. ,
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’-Thé‘Ivofy Cdaét, Seqégal; and Sierra Leone #11 protéct domestic .
pfbdﬁctioﬁ to a»moderate degree thrqughvtheif tradé policies.andipricing |
systems. They differ substéntially, however, in the extent to which -
they subsidize inputs. ‘The Ivory Coast provides input subsgidies
averagiﬁg over $300/mt, mostly.as a subsidy to the government-—owned
mills which enables tﬁémvto offér-the farﬁer a high purchase price
for.his paddy. Input subsidies in Senegal and Sierra Leone, on the
other hand, average only $62/mt and $27/mt respectively. In all of
these coﬁntfies, net inbut subsidies increase with mechanization and
higher degrees of water .control. In ;ddition, these subsidies are
somewhat~greater in thé-drier northern regions of each country thah they
are in southern areas which receive more rainfall. This is ﬁartly
because the subsidies are measured‘per ton of milled rice and yields
in the southern areas are higher, but it is also due to the more
élabofa:e water control structures required in some of the drier
’régiph; such as,northefn Senegal .

.VLiberia differs from the other countries in that it relies
;p;imarily on import restrictions as a means of promoting local rice
production. The domestic price in Monrovia in 1975-76 was $144/mt
grééter than thé comparable c.i.f. price, and agricultural inputs
received only very slight subsidies, exéept‘in partially mechanized
CUltivation Qhere the net.sqbsidy'was $138/mt. Inputé into
traditional rice production are on balance slightly taxed in both

Liberia and in Mali.
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Social Profitability.

" The magnitudé:of~incé;£ives offered to rice pﬁoduction is such
’that private profitabiliﬁy is an unréliable gui&é to the efficient
allocation of resourées. Net social profitability, measured in world
prices or their equivalents, in fact, diverges widely.from the
private measure of net benefits. Furthermore, there is significant
_ variatibn in NSP among countries and between techniques.

The NSP indicators in Table 4 suggest that only two countries--
Mali and Sierra Leone~-are lee to substitute profitably local productidn
of rice for imports-consumed in the capital city.
In all of the other countries, NSP is negative for each activity.
Liberia appears to be especially disadvantaged since there is no
technique which can be used to produce rice without a loss of at
least $114/mt. An unweighted average of NSP for each activity in
Liberié is $-176/mt, compared with $ -148/mt in the Ivory Coast and
$-106/mt in Senegal. This is consistent with the regression analysis
of ylelds, presented earlier, which gives as the coefficients of
country-specific dummy variables: -867 for Liberia, -456 for Ivory
Coast, and -526 for Senegal. Although productivity, according to
these results, might be slightly greater in the Ivory Coast than in
‘Senegal, this advantage is more than offset by higher Ivorian wages.19

The opposite occurs in Sierra Leone, for which the coefficient
of its dummy variable is f643, indicating a substantial productivity
disadvantage. Yet Sierra Leone's net social profitability is positive
in every activity but one -~ improved manual upland cultivation in

the north -- and eﬁen that activity is only marginally unprofitable.
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The principal explanation for this apparent anomaly seems to be that
wage rates in Sierra Leone are very low in comparison with other
West African countties.20 In a&difion, as was noted earlier, techniques
of ﬁroduction in Sierra Leone are very labor-intensive.21 Since
differences between countries in the shadow prices of the other
inputs are relatively unimportant as a percentage of total production
costs, low wage rates in Sierra Leone could compensate for its
productivity disadvantage.

Mali clearly has‘the highest rates of net social profitability
of any of the five countries. These range from $4/mt for ox-drawn
cultivation under uncontrolled flooding conditioﬁs to $135/mt for
single-crop, irrigated cultivation using animal traction at the
Office du Niger. High rates of NSP in Mali appecr to reflect the
natural advantages mentioned earlier, such as the relatively pre-
dictable flooding ot the Niger River and the sunk capital investmeﬁt
in the Office du Niger. 1In addition, wages in Mali are fairly low
compared to other countries, especially the Ivory Coast.22 Finally,
the c.i.f. price of rice in Mali, vhich is used to value the benefits
from production, is higher than that of the other countries because
"of the cost of transport from the coast to the frontier.

Within countries, there are also some generalizations which
can be made concerning net social profitability of different
techniques. 1In both the Ivory Coast and Sierra Leone, for example,
social profitability is increased by improving manual rainfed

cultivation in the south, but it is decreased when this 1is done in

north., NSP is also increased in the same way throughout Liberia, where



ythe amount of rainfall is uniformly high. This appears to be because
g the yield response to the introduction of improved varieties and
fertilizer is lower in zones of lesser rainfall than in those where
rainfall is abundant.?3 It suggests that increased water control
is~neéessary if the full potentigl of improved.cultivation is to beb
realized in drier areas. The evidence concerning the effécts on

NSP of introducing improved practices into swamp cultivation is mixed,
however, indicating that water there appears to be less critical.

n Liberia, social profitability is increased, whereas in both northern' and
soufhérn areas of Silerra Leone and the Ivory Coast NSP is rednéed,
with improved methods of cultivation. On the other hand, control of
fléoding in Mali raises NSP considerably and, in addition, makes
possible further increases in social profitability through greater .

intensification of cultivation.za

There is some evidence that use of animal traction is more
profitable than manual cultivation. This is true of improved upland
cultivation in the Ivory Coast and of traditional swamp production in
‘Haii. The advantage of partially mechanized swamp cultivation,
invélving use of power-tillers, 1s less well established, however,
siﬁce it is more profitable than manual cultivation in the southern
Ivory Coast but less profitable in Libéria. In any case, full
mechanization with tractors has a lower NSP than other loss mechanized
techniques in every instance for which comparisons can be made --upland
cultivation in the Ivory Coast savannah, uncontrolled flooding in
Sierra Leone's Bolilands, and irrigated multiple-crop production 1n
Senegal. The intermedlate stages of mechanization, therefore, appear J

. 25
to have the greatest chance for success.
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Finally, the data ahow clearly the problems associated with
trying to pruiuce rice in total water control irrigation systems
where only one crop per year can be grown. In the delta region of
the Senegal River, salt: incursion from the sea during the dry season
prevents pumping water from the river for a second crop, resulting
in very high social costs ofiproduetion. Further upstream, t;o
crops can be grown, which‘spreads some of the high overhead and
capital costs associated with.this kind of irrigation.

'§§ports | | . |

The profitability estimates shown in Table 4 all aasume that
conaumption of locally grown rice-takes placevin the largest‘nrban
center — in each case the capital city. Positiye net social
profitability in Mali and Sierra Leone, however, suggests that these
‘countries might have a comparative advantage in exporting to other
countries in West Africa. This would reduce net social profitabilitp,
however, because the f.o.b. value of rice is less than its c.i.f.
valne due to the influence of transport costs. Reviaed NSP estimates
for‘rice_exported from Mali and Sierra Leone to several West African;
‘narketa.are given in Table 5 for a few selected techniques whieh §§u1¢y
be expanded to generate exportable supplies.
| It appears from this table that there are opportunities for
‘profitable exports of rice from bothvcountries. The decline in net
-Poclal profitability resulting from using an f.o.b., rather than a
cri.f; price to value rice output, however, is considerably greater
:for Mali than fur Sierra Leone because of the mucn longer distances

involved. This is evident from the gain in NSP which results from

shipping rice to Bouake, in the center of the Ivory Coast, rather
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Table 5 - Net Social Profitability of Rice ExportSj

(US $/mt milled rice)

| Consuﬁptibn‘Point :

Aninmal traction irrigated
single crop :

Mali (Office du Niger)

.Improved animal traction
irrigated single crop

Mali (Office du Niger)

Prodhétidd,Technique o [7“”31  Monrovia . ~ Freetown
Traditional manual upland L ,
Sierra Leone south 40 55
Improved manual upland "11?33:‘ L f','
Sierra Leone south SR Y 62,
.. Traditional manual swamp EE .
Sierra Leone south 92, - .107
Improved manual swamp R SR
Sierra Leone south i 50 .65
~"Abidjan Bouake Dakar - Bamako -
Improved animal traction
coutrolled flooding ”
Mali (Segou) B & R Y Y 121
Mali (Mopti) o u=25 .. 12 n

a Data are from indiv? Jual country studies (6

1_).



‘“than to Abidjan on the coast.; It can also be seen bv comparing the
iiNSP of rice exported from Segou with that produced near Mbpti, .
?}closer to the center of the interior delta of the Niger River, the
"major area for potential growth of rice cultivation. Aside from
‘llong distances, ‘Mali suffers an additional disadvantage in trying to
supply the Dakar marset because of competition from inexpensive broken
rice imported from Asia. | L

The ranking of NSP bv technique is the same as when rice is
.produced for domestic consumption. The techniques,vary, however, in
the degree to which they can contribute tohexportsr In-general; the
improved techniques, with their higher yields, offer,greater supplies
of rice available for export. An increasing'proportion'of expanding
exports will therefore come from improved cultivation. 'This;implies
‘some increase in the profitability of upland rice, ‘but a considerable
cdecline in that of swamp rice, produced for export in Sierra Leone.
Similarly, theAprofitability of growing irrigated rice»for’export :
at the Office du Niger in Mali is{likely to'decline in the future as
an increasing proportion of that rice comes from'improved techniques .’
of’cultivation. .On the other hand .rapid development ot rural |
areas. in the Ivory Coast is enlarging the interior Ivorian market
- for rice which Mali could supply. This will increase the.f.o.b.
.price of Malian exports and improve their social profitability.

Local Consumption

In the Ivory Coast, Liberia, and Senegal, production of rice
'for consumption in the capital city is socially unprofitable for

each activity. This does not imply, however,~thatvrice which is


http:areas.in
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:consumed closer to the areas of cultivation is also necessarily
unprofitable.. Just as‘costs of transport and handling make it
'easier to meet - competition from imports than to export profitably,
so the cost of imported rice, and thus the shadow price of
domestically produced rice, rises as the consumption point is shifted
closer to’ the areas of production. In addition, of course,-theicost '
of marhetingnlocal rice also declines..- |

The effect of shifting the consumption point closer to the farm
pisiseen in Table 6. Net social profitability rises as consumption
is transferred from the capital city to regional and local markets and
rfinally to the farm. Transport costs are reduced, and various stages
in'the marketing chain may also be eliminated. In addition, the use
of small-scale hullers to process'rice for the local market results
in further savings over large-scale milling. Furthermore, when
consumption takes place on the farm, the elimination of collection_
and distribution costs more than offsets the higher cost of hand
pounding over that of small-scale hullers. -

As a result,_a number of techniques which are not profitable
vﬁhen.rice is consumed in the capital city become socially profitable
when consumption takes place closer to the farm. This 1s especially
true for Senegal becauae of the’ long distances between the producing
lregions and the Dakar market, but it is also true for traditional
‘manual upland cultivation in the Ivory Coast savannah and alinost
true of traditional manual upland'cultivation in the Ivory Coast
'forest, upland'cultivation involring'animal traction in the Ivory

Coast savannah, and improved‘manual swamp production in Liberia.
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Table ¢ —- Net Soclal Profitability of Rice for Local Consumption
- (0S $/mt milled rice)

Consumption Point

R B L o = Local Regional Capital
Production. Technique : = ° . -On-farn®  market® market® city

Traditionél wanual upland

Ivory Coast foreét' e ‘ﬂé8ﬁi fi f:i'g44;; ?;‘ 7-87:= : ~117 :
Ivory Coast savannah o 3% 18 T =38 -70
Liberia . . oo, -128 . od.al o Cnias -231

Improved maﬁual upland

Ivory Coast forest ' ivi ;ﬁ;a. f31fv ‘ . =75 [‘ ~104
Ivory Coast savannah R n.a. C=34 a7 ' -120

Animal traction upland

Ivory Coast savannah . mia. . =8 L-62 =95
Senegal Casamance , o 87 .. . n.a. 29 - 8

Traditional manual swamp
Senegal Casamance R "; ji f3§'§? C ;ﬁ}&iﬁ;
Improved manual swamp

- -180 °
.. =155
=114

-58

Ivory Coast forest
Ivory Coast savannah
Liberia

Senegal Casamance

Mechanized irrigated singlé;crap'jl;é :

Senegal, Fleuve 'h_r265;h

Manual irrigated multiple‘éfop;  l{'
Ivory Coast ®avannah v"“ tjl'ﬁ)é'fi*f’ ;{—9S;f\5.' +178 |
Senegal Fleuve 01000 imLay 68

RG

Mechanized irrigated multiple crop ~

-334

Ivory Coast forest . n.a. _ 3'\:272_2'; .
, -132

Senegal Fleuve ‘ =257 n.a.

% pata are from individual country studies ( 4, 7, 15).

b Assumes rice is hand pounded. _ '

€ Assumes rice is processed in small-scale hullers,
Assumes rice is processed in large-scale mills.

n.a. not available.
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,On the other hand, mechanized cultivation is not profitable for

: consumption anywhere, and except for the techniques mentioned which"

A

have NSPs close to zero, the Ivory Coast and Liberia do not appear

;to have a comparative advantage in rice production even for on— -

tfarm‘consumption, .

dComparison with Asia and'the United Statea
| Since the production of rice in West Africa to supplyrits major
markets is socially. unprofitable for some countries and is only |
moderately profitable for others that are potential exporters within
the region, the question arises as to which.countries elsewhere in the-
world have sufficiently low social costs that they can profitably
supply West Africa with rice.26 A previous study of comparative'
advantage of rice production in Asia and the United States,'using a:
methodology similar to that employed here,. provides estimates of net
social profitability for four countries, including two of the world'
most important rice exporters —- Thailand and the United States (_ ). |
These estimatea are shown in Table 7, together with some obtained'for '
the West African countries. The .results are straightforward.> Thailand,
the world'a most important rice exporter, has by far the highesthnet
socilal profitability: Production in the United States, which is the
second largest exporter, is only marginally profitable. The other two
Asian countries, the Philippines and Taiwan, as well as the Ivory
Coast, Liberia, and Senegal, have NSPs which are negative as long as -
they are substituting for imports of rice going to their major markets.27
Of thehAfrican countries, only Mali and Sierra Leone have poaitive

NSP, and this would be reduced if these two nations were to export

withinvthe region. If they ghould -try to export outside of West Africa,
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’?able 7 -- Net Social Profitability of Rice in Asia, the United States and West Africa

(US $/mt milled rice)

United 'fﬁoryf iy Sierra

Prodhcﬁibn’tééﬁn;QJéi‘f}@.  ; Philippines Taiwan . Thaiiand States Cdast‘IfLiﬁérié;, Mhii‘«>8enegal Leone

Improved upland .- - = 84122 — ' -143/-95 219 —= -3 _4/62

-
NG

Improved swamp, mangrove, and . - . == .-  _.  165/196 -~ -180/-155 -114 79/121  -58  24/108

Partially mechanized irfigatédi'"v:%499 :(r-161/668”" j;°f-¥ ‘;' Q;é;‘ ‘jiﬁéf; “f:'-l74f g ;é'aQ 3f;; -

Mechanized irrigated sihgie”¢58§°l _ ;f“77 o -;:;':"._%%-dg'fSOIZOFTV-—t:“;, »ﬁf?-&f;;i‘iw | _—

Mechanized irrigated muitiple '4105/7123;> i_ L - v:i_ — 77?f..¥334?;;f'fg ;;w;; ;- -
crop : o [ - .o BT T

-ByZ-

2 pata are from Table 4 and Monke, Pearson, and Akrasanee (_§ ). The latter estimates have been revised]ﬂ
to reflect world prices of rice in 1975-76 rather than 1974, the year for which they were originally.
calculated. All estimates have been corrected for any differences which may exist between official and
shadow rates of foreign exchange. Where estimates exist for several activities within each category of

gﬁoduccion technique, low and high values are given. Prices used to value rice output are f.o.b. for
Thailand #- i the United States and c.1.f. for the other countries.
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moreover, the f.o.b. price of rice wou1d'drop'to the:pointfwhere

NSP would ba negative. Thi# éroblem_should not arise, however,
.since»the size.of theFWESt African market considerablv erceeds

the capncity of these two countries to supply it, In'summary, world;
as well as national ‘economic efficiency would be improved if |
-West Africa would not try to be self-sufficient in rice but would .
‘rely more on foreign producers. ”

Comparison-with Other West African Agricultural Activities’t

1f resources in the agricultural sector of some of the West
African countries were to be reallocated away from rice production,
are there‘other rural activities which are more profitable? Estimate-
_oflnet'social profitability are»available for a number of other"
Tcrops in the lvory Coast, Mali, and Senegal. These results cannot
be compared with NSP in rice production. however, because'the units
are not comparable. Instead 1t 1is necessary to make use of an |
ﬂindicator which is independent of units such as the resource cost
ratio (RCR) described in Appendix A. This ratio compares the social
value of domestic resources used to produce a given quantity of output
“with the value added in world prices created in producing that output.
If this ratio exceeds uniLy, the Opportunity cost of the domestic
-resources, expressed in terms of world prices, 1s greater than,value
added 1in world prices, and net social profitabilitylis_negative.
If the RCR is less than one, on the other hand, NSP is positive.
Since both numerator and denominator'of the RCR are expressed in the
;same units, the ratio itself is independent of thesevunits; and

4comparisons'can be made between activities producing different products.a
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“{Thellower is. the RCR of a given activity in relation to all other
: factivities, the greater the comparative advantage which the . country‘
fhas in that activity.
| An indicator of incentives comparable to: the resource cost "

_ ratio is the effective protection coefficient (EPC), also discussedd
fin Appendix A, This ratio compares value added in domestic market
_prices with value added in world prices. Since both are measured

in the same currency, the EPC too is a ratio which is independent‘_
‘of units. If the EPC is greater than unity, there is an incentive B
'.for value added to be created locally, if the EPC is less than one,
_there is no such incentive. Unlike private profitability, which
includes all taxes and subsidies, however, the EPC takes into account
Uonly those assessed on tradable outputs and inputs. It ig only a
.partial indicator, therefore, of total net incentives affecting o
the allocation of domestic resources. ‘

| | Estimates of the RCR and the EPC are given in Table 8 for each
rice production technique plus a number of other agricultural
activities Valuation 1is c.i. f or f.o. b depending upon whether the
'product is customarily imported or exported

o The results for the rice activities parallel those discussed
..previously from Table 4. In addition, Table 8 permits comparison'v
of rice with alternative rainfed crops. The results are very striking.
In the Ivory Coast, rice competes very poorly with coffee, cocoa,
;paln products copra, and maize, Each of these other crops can beﬁ
prOuuced with at least one technique for which the resource cost

ratio is less than unity. Hence, each is socially profitable, and:
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Tab1e18 ~= Resource Cost Ratios and Effective Protection
Coefficients for Various Agricultural Act::l.vit:iesa

Effective
L ERRENE : Resource Protection
Production technique - crop Cost Ratio Coefficient
Traditional manual upland
Ivory Coast forest - rice: 1.43 1.16
Ivory Coast forest - coffee 0.58 0.60
Ivory Coast forest - cocoa 0,46, 0.84
" Ivory Coast Savannah - rice 1.26 1.17
Ivory Coast Savannah - maize: 0.88 1.00
Liberia -~ rice 1.78 1.46
Senegal Casamance — peanuts 0.80 0.76
Senegal Casamance - millet .1.30 1.01
Sierra Leone south - rice 0.87 1.02
Sierra Leone north = rice 1.09 - 1.02
Improved manual upland
Ivory Coast forest — rice 1.43 1.24
Ivory Coast forest - coffee -0.44 0.60
Ivory Coast forest — cocoa 0.42 0.84
Ivory Coast forest - palm products 0,43 0.91
Ivory Coast forest — copra -0.38. 0.92
Tvory Coast Savannah - rice 1.53 1.29
Ivory Coast Savannah - cotton 1.03 0.49
Ivory Coast Savannah - maize 70.84 0.98
Liberia - rice R 1.99: 1.62
Sierra Leone south - rice 0.82 - 1.12
Sierra Leone north - rice 1.13 1.15

_Animal traction upland

Ivo*y Coast Savannah

~ Ivory Coast Savannah
Ivory Coast Savannah
Senegal Casamance - rice

. Senegal Casamance -~ peanuts
Senegal Casamance - millet
Senegal Casamance - cotton
Senegal Casamance - maize

- rice
- cotton -
- maize

. .
NN ORI -

‘coOrHOHOOKN
88IJERBRE .

HOMMOOOOMK
NNV VNN
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Tableys - Resource Cost Ratios and Effective Protection Coefficients
" ‘for Various Agricultural Activities - Continued

Effective

L Resource . Protection
‘Prqduction technique - crop .- -~ Cost Ratio -~ Coefficient
Mechanized uﬁland -

Ivory Coast Savannah -'rieeffii;f{tfi: 1.67 ‘1.26
Traditional manual swamp - o

Liberia - rice S --;e‘ﬂ fi‘t  ‘1.48 "1,46

Mali - rice S 0.72 0,58

Sierra Leone south - rice " - 0.69 . 1.02

Sierra Leone north - rice - = - 0.90 1.03
Improved manual swamp

Ivory Coast forest - rice 1.75 1.22

Ivory Coast Savannah - rice - = - 1.65 1.23

Liberia ~ rice e 1.44 1.52

‘Senegal Ccsamance - rice S 1.26 0.93

Sierra Leone south - rice 0.82 1.08

‘Sierra Leone north - rice RO 0.94 1.09
Improved manual mangrove

Sierra Leone south - rice LT o 0.74 1.02

Sierra Leone north - rice % - 0.98 1.02
Animal traction swamp -'ricei 3

Mali - rice : - R 0.65 - 0435;
Partially mechanized svamp  * = -

Ivory Coast forest - rice . ; il,éikf 1;22]'
 Liberia - rice : o 1.69° ;1izpfv
Imptoved manual uncontrolled flooding | ‘

Sierra Leone Boliland - rice = = Qf7é; :{;Q425
Animal traction uncontrolled flooding '

Mali -,rice ‘ , b;gbﬁ' iQ:SQ{

Mechanized ur'x'con'troll'ed flooding

.Sierrc‘LeOne Bolilands - rice ':y;; iboiﬂ? fi}bsé}
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Table 8 ~= Resource Cost Ratios and Effective Protection Coefficients
for Various Agricultural Activities® - Continued

Effective

IR v Resource Protection
Production . . Lo Cost Ratlo _ . Coefficient
Animal traction controlled flooding

Mali - rice . . 0.7 - 0.65
Improved animal traction controlled flooding ' -

Mali - rice e 0.59 0.61
Animal traction irrigated single crop ﬁ |

Mali - rice | | 0.56 0.72
Improved animal traction irriéated siﬁgle crop

Mali - rice: - 0.59 0.64
Mechanized.irrigated single crop |

Senegal Fleuve - rice | 232.22 ' "114.34
Manual irrigated multiple crop |

Ivory Coast Savannah - rice 1.74 | 1.22

Senegal Fleuve - rice : 1.41 0.97
Mechanized irrigated oultiple crop

Ivory Coast forest - rice . .:' . 2,99 "~ 1.28

Senegal Fleuve ~ rice ' : . 2,35 - 1.55

8 pata are from individual country studies 4, 6,7, 10, 15) and
- Stryker (13).
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ﬂ1n19§ﬁe‘§ases.very much éo,_whereas none of the ﬁCRB for rice ig
lesé than one. Moreover, the effective protecfioﬁ coefficients

are greater than unity for all of the rice activities but less than
or equal to one fo;-each of the other crops in the Ivory Coast —-
anjin&ication of the protection which is reduired if rice is8 to be
produced locally using inefficient techniques.

In Senegal, on the other haﬁd, the competition between rice and
other crops is closer. Peanuts seem to have a strong advantage
‘and maize and cotton a slight edge, but rice production in some
caseslis more profitable than cultivation of millet, ﬁartieularly
_in the Casamance Region of the south. In the Fleuve area to the north,
rice is more expensive to produce'than 1s either rice or millet in the
Casamance. The EPCs in Senegal tend to correspond fairly closely
to the RCRs except for rice, which,with the EPC less than the RCR,
in each case receives less protection in relation to need than the
other crops. This is offset for a number cf techniques by subsidies
on nontradable inputs, such as irrigation, which increase private
profitability. Maize, on the other hand, appears to be somewhat
overprotected since the EPC is generally greater than the RCR.

Rice grown in Mali does not have to compete with other crops
for land, since it is not an upland crop, but it does compete for
labor and capital. The RCRs from Table 8 suggest, however, that all
these crops can be grown profitability using a number of different
techniques. The low level of producer prices in Mali, which reflects
this comparative advantage in agriculture, is indicated

by the low EPC for each activity.
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Sensitiﬁity Analysis

The two appendices, concerned with methodology and shadow price
estimation, discuss the specific assumptions underlying the previous
estimates and the errors to which these estimates may be subjéc:.

The implications of these assumptions and errors for the empirical
conclusions presented here are tested in the individual country
studies using sensitivity analysis. One of the most useful indicators
calculated as part of this analysis is the proportion by which yields,
the world price of rice, or the cost of each primary factor input
would have to change before NSP would equal zero.28

The sensitivity analysis suggests that the empirical results
indicating whether rice production is socially profitable are quite
robust. In most instances, the results are very insensitive to
changes in the cost of capital or skillel labor. They are more sensitive
to variation in the cost of unskilled lubor, especially for traditional -
and improved upland production. Nevertheless, costs of unskilled
labor would have to be less than half the assumed values for any
technique in the Ivory Coast and Liberia and for irrigated cultivation
in northern Senegal before production for the major urban market
would become socially profitable. At the other extreme, unskilled
labor costs for irrigated or controlled flooding cultivation in Mali
would have to be twice their assumed values before NSP would be reduced
to zero. Lesser variation in the cost of unskilled labor would be

required to adjust estimated values of NSP to zero in Sierra Lecne

and the Casamance Reglon of Senegal.
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*Thé‘effects of aésuming a positive, rather than a zero shadbw
: price of land have been analyzed only for Mali and the Ivory Coast.
In Hali rents of US$180 250 per ha.would be required to make ptoduction
in the Office du Niger socially unprofitable. Irrigated land. in the
Ivory Coast, on the other hand, would have to be subsidized at
US$400-600 per ha before prodqction would become socially profitable.
The net effects of ghanges in yields or fhe world price of rice
are similar to those for unskilled labor costs. In the Ivory Coast,
Liberia, and the Fleuve Region of Senegal, yields or the world price
would have to rise 25 to 80 percent befofe.proaucéioﬁ wohld become
'socially profitable. The value of these two variables for irrigated
or controlled flooding in Mali, on thé other hand, would have to fall
by 30 percent or more to make production for consumption in Bamako
unprofitable. The results for Sierra Leone and southern Senegal,
as well as for traditional upland cultivation in Mali, are again

more sensitive to errors in these variables.

OTHER OBJECTIVES AND CONSTRAINTS

The analysis thus far has been concerned primarily with indicators
;bf eConomiﬁ efficiency as a national objective. The countries of West
Affica, however, are not interested solely in generating more income.
‘They are also concerned about disuributing-income in a more equitable
manner and reducing the risk of shortfalls in the availability of food.
In addition, many of the countries hold self-sufficiency in essential
foods to be an important proximate objective which helps them to achieﬁe
their more fundamental goals.‘ The contribution of rice production to
each of these other objectives, however, often implies somelloss of

national income.
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‘Some indieators vhich are related to nationelﬁobjectives:
-other”than‘increesing income are given in Table 9, with-consuuption
-ageinvassumed to tahe piace in the capitai eity.A One is the number

of man-days of unskilled lebor per ton of milled'rice, which is an
indicator of employment opportunities generated and thus of the
distributional effects of each activitp.29 A second indicator is -

the degree of security attached te production relative to rainfed
cultivation in areas of lower rainfall. This is ver& roughly

, estimated on the basis of past experience with yields; variability of
rainfall or flooding, and the type of water control system, if any,

. employed. _The:third indicator suggests the degree to which each
technique is oriented toward market sales as opposed to on-farm
consumption and, consequently, the extent to which it can contribute

to national food self-sufficiency, especially in urban areas. '

This will depend on yields, sise'of land»holding, family size, and

the system which exists for paddy collection. The effectiveness of this
system, at least when the public sector is involved, will be Influenced.
by such factors as the degree to which fields are physically concentrated,
the level of mechanization, and the way in which payment for serviees
or credit is linked with the sale of the crop. In addition, of course,
.factors not directly related to the production technique, such as paddy
iand other crop prices and the availability of consumer goods, will be
important.

- The last indicator in Table 9 shows the influence of each activity
on the public budget. Although this is not a fundamental con-p_
streintvinfluencing the pattern of comparative eoventage in the‘
long'rUn, it can act powerfully in the short run to lessen the options

of governments. The expansion of rice‘production as a substitute for



Table 9 -- Objectives and Constraints Indicators for Milled Rice Aétivities

Unskilled Degree Budgetary
, labor? of Market b loss®
Production technique. : (days/mt) securityP orientation (US $/mt)
Traditional manual uplaﬁdiﬁiJ}.
Ivory Coast forest . . 134 medium  low 274
Ivory Coast savannah ST 145 low low . - 281
Liberia o : medium - low - o 144
Sierra Leone wouth S 290 medium low =~ 25
Sierra Leone north oo 0 488 low o low - 25
Improved manual upland
Ivory Coast forest 8 99 . medium medium Q";31O3
Ivory Coast savannah 166 : low . medium : 336-
Liberia S E : © medium medium .. 157
Sierra Leone south B A 206 : medium . medium T 66
Sierra Leone north IR 298 low medium w79
Animal traction upland
Ivory Coast savannah Ce 98‘ : low - medium ‘ -534
Senegal Casamance B ':‘75,..102 o low . oo medium 114
" Mechanized upland S ?_ };;%4" - .,_"f_%;;,f L o

Ivory Coast savagnsﬁ .‘f?"ij%ﬁ;“,;48x ) ‘j“?.iﬁwff'~f”'3 ’~’;high4."» ?1376:

Traditional manual 9w§gpﬁfL'?€5{;}  ,' -; 5
Liberia - . L medium . low . ° 135
Mali = L 191 . medium o Coulow . =138
Senezal Casamance - . . mn.a. medium - = = low < nea.
Sierra Leone south . - 196 2 = medium T low S 30.

Sierra Leone morth - . 280 - °  medium C Tlow ot 34

-B0E~-



Table 9 -~ Objectives and Constraints Indicators for Milled Rice Activities - Continued

Unskill:d » Degree Market Budgetary
labor . of 5rie tatio loss®
Prnduction technique . (days/mt) security o on, (US $/mt)

Improved manual swamp;;n FariEl

124 high medium . 339
124 ~ high ~ medium .. = -353'
. nigh medium - 156
Senegal Casamance ST 133 high - ‘medium . 137
Sierra Leone south e v 186 high . medium .93
Sierra Leone north o .- 1235 , ‘high : medium © .95

Ivory Coast forest 3ff"”
Ivory Coast savannah’
Liberia

Improved manual mangrove

high . medium 23
high . medium 16

Sierra Leone south
Sierra Leone north

Animal traction swamp - -
 Mali high = . mediim . =102,

Partially mechanized swamp

ovhigh o medfum T ¢ 336

Ivory Coast forest »?ffffﬂ‘v .

- Liberia

Improved manual uncontrolled floodingbgtw

Sierra Leone Boliland Slow v !;}Oﬁ - f S 7_39}

Animal traction uncontrolled flooding

Mali_ 4‘5'%2657A‘*;.; ;loﬁlx" L low':d‘wﬁd‘ ”eiééi
Mechanized uncontrolled flooding | dﬁ o L . nf o ,',

Sierra Leone Boliland d‘-:{fd: “160'f;"' ?iléﬁil ’ d_’fkmediﬁm 1A;,f14i:
) Animal traction controlled'flood;;éi‘» : 'i.f Vdﬂv';.%:q e i:l } S

Mali - 98 medium medium | =100

[=qOg~,



Table 9 -- Objectives and Constraints indicators for Milled Rice Activities - Continued’

Unskilled Degree Budgetary
labor 2 of Market ~:. . loss®

Production technique L (days/mt) securityb orientatiqnhw - (US $/mt)

-

Improved animal tggé

. Mali

Animal traction ir:igated sihglelcfdpﬂ 5

. Mali

Impioved animal”t;acﬁiyﬁfirfigétéa Singléiét6§"t‘cd

. Mechanized irriga;éqxgiﬁéié;crqp’
Senegal Fleuve ’(
Manual irrigated multiple[¢fb?:f;5;ff:

Ivory Coast savannah

Senegal Fleuve

Mechanized irrigated multiple'cf&ﬁ;i fﬁ; AR

tion controlled flooding

7% . medim . mediuwm . =113

Soa

T,

.~ﬁ _?‘;  ';.163

% nigh medimm 408
~.high | cmedium . v 158°

Ivory Coast forest "luiﬂiﬂ;48;~‘_; - ﬁigh;ﬁ ‘ high /.1°;5562?

Senegal Fleuve

7% - - hnigh . - high - 196"

2 Calculated from the first and third columns of Table 2. ‘ . : o
b Based on best judgements of the authors of the individual country studies (4, -6, Z, 10, 13

€ Equal to the sum of "domestic price minus border price” and "net subsidy" in Table 4,

=20€~
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vimports has two principei budgetary effects the sum of which as

_was shown in Table 4 equals the difference between private and social
profitability First it increases public expenditures on input
-subsidies, second it decreases revenues earned from levies on rice
imports. AThese effects may be partially offset by an intrease in

tax receipts from expanded inputs, but on balance\therelis uéually

‘a budgetary loss associated with the egpansion ofhrice production.

The data in Table 9 show a high degree of labor intensity of |
activities in Liberia and Sierra Leone relative to the other countries.
Nhiie this is consistent with profitable production in Sierra Leone
because of the low'wages in that country, it is not so in Liberia,
where wages are higher and all production for the Monrovia market is
socially unprofitable. | High  labor intensity helps to ensure
abundant employment_opportunities‘and‘an equitable distribution of
rural income‘in both countries. But ‘this 1s accomplished with a
much higher loss of economic efficiency in Liberia than in Sierra
Leone.

Requirements for unskilled laborvaiso vary markedly between
techniques. They are generally greatest for traditional methods of
cultivation because of the limited use of other inputs and low
yields involved. As cultivation is improved, labor requirements
decrease’to some extent, but they continue to remain high asrlong as
advanced stages of mechunization are avoided. Even the introduction of
animal traction and hand-operated power tillers has only a modest
impact on labor requirements. Once tractors are introduced, however,

the use of unskilled labor drops off markedly, and income distribution

is adversely affected.
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Security of production depends 1argely on two factorS'*'amount
Vand variability of rainfall and degree of water control In southern
;WESt Africa, security of rainfed agriculture is fairly high but as
.cultivation is undertaken further north fluctuations in yields
become more pronounced' This is less important for swamp rice than
for upland varieties, but even cultivation of lorlands is hazardous
in the drier regions. As a result, rainfed agriculture becomes
cincreasingly impractical, and either irrigation or river flooding
must_be employed. These methodegvary markedly in the costs and.risk
vinVOlued and often there is-a trade-6ff between profitability and
security. For example, the controlled flooding perimeters in Mali
are quite 1¢w cost‘and profitable, but they involve a fair degree
of risk since the flooding may be late or inadequate. Total water
control systems, such as those in Senegal, on the other hand, are .
secure but expensive. |

There are some schemes for which this trade~off does not have to-
be made.' Because of the capital already sunk into the Office du
Niger, Mali has’the capability of producing rice both profitably
and securely, In Senegal, euen,though the cost of constructing totaly
water‘control systems'using capital—intensive methods is high, there
are also'labor;intensive schemes employing manual techniques of
construction and cultivation which not only are less unprofitable than

the mechanized perimeters, but also have a high degree of production

security



The average quantity marketed from traditional rice
:!production is low on average, even though total marketings may be’
:ifairly substantial in some countries, such as Liberia and Sierra Leone,
;fbecause most West African rice is grown in this way. As improvements
- are made, raising yields and farm size, the quantity harvested by -
;each family which is available for marketing generally increases.
Sometimes, however, expanded production is accompanied by an increaseh
‘.in the amount of rice eaten relative to other foods so that the
gain in marketings is less than anticipated.aq Governments wishing
‘to reduce such switching can require pavment of fees and debt service
“to be made in kind or demand that a certain amount of each harvest
- be sold to the public buying agency.31 These practices are more
successful for large-scale, mechanized irrigated schemes than they
are for holdings which are dispersed and use few modern inputs. Consequently,
governments trying to increase government-controlled supplies of locally
produced rice for the cities have a special interest in promoting
these types of projects, especiaily if they can be used to produce
a high level of output per family. |

Budgetary'losses associated with the promotion of domestic
rice'production to replace imports in the Ivory Coast are very
'large. They»are less,,but still substantial, in Liberia and Senegal,
chough the form tahen differs between these two countries. 1In Liberia,
the major loss is of revenue foregone from taxes on rice imports,
‘vhich does‘not show up explicitly in the budget as a subsidy.

Senegal's budget, on the other hand, should register most of its

;losses asvsubsidies on inputs,x In practice, however, many of these



:subsidies are financed through foreign aid., As long as this continues,
Senegal will not. feel the full budgetary implications of its policies
to promote-rice.‘ Hali has a net budgetary gain from rice production
'used to replace imports which otherwise must be subsidized in order
to be sold at the low domeetic official retail price. In most years
‘the’countryvis-self-sufficient, however, so that this apparent
.budgetary gain is largely spurious and would disappear if the border
price were taken to be the f.o.b. rather than the c.i.f. price.
Nevertheless, Mali provides only very modest input subsidies, so that
there would be‘little claim on the puhlic budget in any case. Finally,
Sierra Leone occuples an intermediate position, with moderate
budgetary losses associated with domestic rice production.

As ekpected, budgetary losses within each country are greater
for techniques of production which are less profitable. Especially -
“high losses are associated with mechanized cultivation in the Ivory
Coast; Liberia, and Senegal and with irrigation in the Ivory Coast.

Losses are lowest for all countries in traditional agriculture.

SUMMARY AND CONCLUSIONS.
The aim of this paper has been to examine the contributions
made by rice producing activities in five West African countries to
some of their major national objectives —— increasing income,
distributing income in a more equitable way, and reducing the risk of
food shortages. In addition, the analysis has shed light on the:
question of how movement towards self-sufficiency in rice helps to fulfill

these objectives.
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The countries vary markedly in the extent to which there are
-conflicts betweennthese goals. Mali for example, clearly has a
strong comparative advantage in domestic production as a substitute
gfor rice imports and also for export to other West African countries;
Its advantages include the relatively predictable flooding of" the
Niger River, the sunk capital investment in the Office du Niger,
ifairly low wages, and the high c.i.f. border price which results
from its interior location. This last factor is an advantage,
hovever, only when Mali imports rice. In addition to generating more .
income while assuring self-sufficiency, expansion of rice procuction
using improved techniques in Mali leads to greater security of
cereal production and has few, if any, harmful distributional
effects.

Sierra Leone has higher costs than Mali, resulting from a
relatively low level of productivity,-but production is still profitable
because wages are very low. Furthermore, Sierra Leone can export
rice more profitably than Mali because of lower transport costs to
neighboring markets. Finally, as in Mali, the growth of rice
cultivation in Sierra Leone is consistent with all of its other
national objectives.

At the other end of the spectrum, the Ivory Coast and Liberia
have a'comparative disadvantage in producing rice for their national
markets. This is true of every technique and region in which rice is
grown. In Liberia, inefficiency stems from high costs of annual
clearing, major pest and weed problems, and heavily leached soils.
Negative net sncial profitability in the Ivory Coast, on the other

hand, is principally the result of the relatively high wages in that .



%country. This is: due to competition from other crops such as coffee,,
fcocoa, and cotton in which the Ivory Coast has a strong comparative
advantage. The same high wage phenomenon is probably also true to
a'iesser extent»in Liberia. Only if production is 1limited to on-
'farm use, can these countries grow rice at the margin ‘of profitability.
There is thus a considerable conflict between the goal of self-
sufficiency’and the more fundamental objective of generating
additional income.

Although rice production in the Ivory Coast and Liberia is
unprofitable, the governments of these two countries have persisted
in promoting this sector in order to redistribute income toward the
north in the Ivory Coast and toward the rural sector in general in
Liberia. Private profitability of production in the Ivory Coast
‘savannah is quite high under the current incentive structure, 80
that the expansion of rice production’should benefit farmers in’that
region, albeit with large public resource transfers. 1In Liberia,
on the other hand, private profitability 1s negative in upland
cultivation, so that this activity cannot be used to increase rural
incomes beyond the need for rice consumed on the farm unless incentives
are altered. Some progress might be made, iowever, with swamp rice.
The chief problem in both countries, though, is that these redistribution -
goals can be much more effectively accomplished by promoting crops
other than rice. The only way that expanded rice production can be
justified, then, is through the increased security of production
associated with irrigation and cultivation in swamps. This gain may be
important in northern Ivory Coast, but it is hardly likely to be so in |

the southern part of that country or in Liberia.



-37-

Séheéﬁlyoégupies anvintermediate'pogition between Mali and.
wSiétfa £¢;ne, onlone hand, #nd theAIvory‘COasﬁ and Liberia, on the
other. ‘Wi:h Dakar as the market, net social profitability.is
.ﬁegéfive for everyvtechnique, but there are several activities --
animal tf;ction upland.and improved manual swamp cultivation in the
Casémance and ﬁanual irrigated production in the Fleuve -- for which
sociai losses are relatively modest. An important reason for
nggative NSP is the rémoteness of the producing regions frqm Dakar.
When the location of consumption is shifted toward the producer,
several techniques are soclally profitable. 1In addition, most of the
rice-growing activities, especially the full water control systems
of the Fleuve, offer some improvement in the security of food
production. Finally, the regional distribution of income is improved
by expanding rice production in Senegal, though the extent of that
improvement depends upon whether labor-intensive or capital-intensive
techniques are employed. Incomes in the Casamance, however, can be
increased more by expanding peanut and maize production than by
promoting rice.

The evidence suggests that outside of Ehe areas of highesf
rainfall, improvements in production are only profitable if there
is some degree of water control. Where natural conditions are
appropriate, as in the swamps of southern Senegal or along the Niger
River in Mali, this can be accomplished fairly easily. In other
areas, such as the Senegal River basin, the risks are such that
expensive total water control systems are required. This implies a

need for double cropping -- with the many agronomic, hydrological,
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and sbgiological problems which that entails.. Except for the
Office du Niger, ﬁith its sunk capital costs, these systems of totai
‘water control have not yet proved to be profitable for other than
local consumption. As a result, they must be justified on the basis
of the additional security of food production they provide, the
potential rice marketings they create, or their desirable distributional
effecfs. In this respect, there may be a trade-off between the
greater marketings generated by the mechanized schemes and the

better distributional characteristics of manual production methods.
Given the high costs and substantial subsidies assoclated with

these mechanized techniques, however, it may well be more efficient
to induce greater marketing of rice from labor intensive activities
by offering farmers a higher paddy purchase price.

Intermediate techniques of rice cultivation involving animal
traction may present the best opportunities for fulfilling all
objectives. The empirical results suggest that they have reasonably
high rates of social profitability, distribute their benefits fairly
eqhally, place limited demands on budgetary resources, and generate
regular marketings 1f paddy prices are adequate. Fully mechanized
techniques, on the other hand, are very socially unprofitable, worsen
the distribution of income, and are a continuing drain on the public
budget. The only advantage these techniques have, which may partially
explain their popularity, is that they generate fairly sizable'

marketings which can be shipped to the towns and citles.
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:x'f'in svamary, the empirical results discussed here suggest that
théfe gshould be'greater specialization in West Africa rice

. production from the point of view of both location and technique.
Outside of cultivation for on~-farm or local consumption, which is
profitable nearly everywhere and generally improves equality of
income distribution and security of food production, rice destined
for the major West African markets should be prowoted primarily in
Mali, Sierra Leone, and possibly Senegal. Highly mechanized
techniques should be avoided, since they are ineffective in achieving
most national objectives, and greater stress should be placed

on ugse of animal traction and improved manual techniques. Increased
water control is necessary in the drier regions to improve security
of production and to take advantage of other technical innovations,
but this should be limited, where conditions permit, to low cost
control systems. Where extensive total control structures are
necessarcy, the goin in sccurity must be weighed against the corresponding
loss {n national income which such structures cntail.

Comparative advantage in West African rice production will not
remain static. Supplices o€ labor coming from traditional agriculture
are not infinitely eclastic, and growing population density will
increase the soclal opportunity cost of land. As a result, capital
inten. .ve techniques are likely to increase in profitability relative
to those which are intensive in the use of labor or land. Furthermore,
many of the conditions which make irrigated producrion in the more
arid reglons unprofitable today -~ high construction and transport

costs, lack of river regulation, low population density giving rise to
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weak_local‘demand and scarcity of labor -- will change in the
future as the major river basins are developed. It is impbrtant,
therefore, to perceive the soclial costs and benefits of rice
production in a dynamic way which will evolve with the course of

West African development.



- FOOTNOTES

1
For a discussion of the relationship between population density and

g“icultural technique, see ‘Ester Boserup ( 1)

The problems associated with making comparisons of this type. at officialﬂ,

exchange rates have been discussed elsewhere (3_ )

See Appendix“B for a'discussion of the West African labor market.

'4 .
Capital investments which were made in the past an. the costs of which

are not going to be incurred again over the relevant planning horizon are
considered as sunk, that is, their costs are not included in the calculation

of private or social profitability.

5
The simple correlation coefficient between labor and yields across both

techniques and- countries in Table 2 is .34

6
The simple correlation coefficlent between land development cost and

yitelds, using data from Table 2 is‘.48. Although highly cortelated with
degree of water control, land development cost is not a perfect proxy for
this variable since this cost also depends on natural conditions and input”
prices, which differ substantially between countries.

7 . v
The simple correlation coefficient between nitrogen fertilizer and land }

development cost is .32; that between fertilizer and yields is .78. One
instance in which land development has not led to relatively high rates of
fertilizer use is the Office du Niger ("Animal traction irrigated single
crop" in Table 2), which with its capital costs already sunk is able to

operate using a very land-extensive technique resulting in yields of only 2,25

mt of paddy per hectare.
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. 8Humphreys and Pearson ( ) estimate that response rates of 10-15 kg of paddy
per kg of nutrient should be attainable in irrigated cultivation under average
West African conditions.a

The simple correlation coefficient between -land development cost and- labor

input per crop is -.16

10 QM‘.“;_ S B, .
The simple correlation coefficient between yields and extension costs is .72.

The statistical results reported here are only a first step toward estimating

a production function fer rice cultivation in West Africa. Many of the econo-
metric problems associated with estimation have not been considered, only a linear
relationship has been fitted, and several important variables have been either
excluded (e.g., level of mechanization) er somewhat misspecified (e.g., degree
of water control). Nevertheless, the conclusions of the analysis, even at this

stage, are suggestive of interesting possibilities for further research.

12 ' .
These coefficients help to explain why the regression coefficient of farm

labor is increased when the dummy variables.are introduced into the regression
equation. Liberia and Sierra Leone generally have high labor inputs in relation
to the other countries. Without the dummy variables, the coefficient of labor
is biased downwards because of the effect of these omitted country-specified

dummy variables. Once the variables are introduced, the bias is eliminated.

13Hand pounding in the Ivory Coast is also relatively expensive because of the
high wage rates prevailing in that country.

14See “he individual country papers and Appendix B for more detailed discussions

on this point.

150n.this isaue,'see Humphreys and Pearéon,(;i)

‘

Le\onke (jL)lehows this to be true, for enample;tin Liberia;



43—

17The only technique remaining unprofitable is- traditional flooded cultivation,“
which has yields of only 600 kg/ha, resulting partly from the drought conditions
of recent years. This may be a case, discussed in Appendix B in which the market
wage overestimates the shadow price of family labor in a traditional technique.

18This is true of each country except the Ivory Coast, for which PP and NSP also

differ because of relatively small differences between private and social prices
of land., Other possible reasons for private profitability varying from social
profitability, such as the existence of externalities or monopoly power, could |
not be measured for any of the countries.

19The shadow price of unskilled labor in the Ivory Coast vaiied in 1975-76 from

275 to 450 CFA francs per day, depending upon sex and region. In Senegal,
it was 250 CFA francs in the Fleuve and 300 CFA francs in the Casamance for

both males and females. For further details, see Appendix B.

20Wages of unskilled labor in Sierra Leone in 1975-76 were the equivalent. of
about 130-200 CFA francs per day, compared with a range of 200-450 CFA francs
in the other countries.

21This may be at least partly because wages are low, inducing the use of labor

relative to other inputs.
2Rages of unskilled labor in Mali varied from 200 to 350 CFA francs in 1975-76.

23In Sierra Leone, the profitability of improved cultivation in the north is also
decreased because of relatively high wages in the vicinity of Makeni, where this
- technique is being introduced.

24Although intensification of cultivation increases profitability in the controlled

flooding perimeters of Mali, it does not do so in the fully controlled irrigation
system of the Office du Niger. This is primarily because all investment costs

are considered to be sunk for the current Office du Niger technique, but if further
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intensification is to raise yields from'2.25 to 3.5 t/ha, greater investment
to improve'water control will bevrequired. In the controlled flooding peri-"
meters, on the other hand, no 1ncrea5e in water control ia'necessary to raise

yields from their current leoel of about 1.4 t/ha to close to 2.5 t/ha.

25, o w ‘ . '
fSThis ' ‘evidence concerning the relative social profitability of different

levels ‘of mechanization is consistent with the findings of Humphreya and
Pearson (5 ), which suggest that only the use of animal traction is more
profitable than manual cultivation and even this leads to only about a 10
percent reduction in social costs.

26Although it might be answered that these countries can be easily identified

as those which actually export rice, this overlooks the possibility of subsidies
to encourage exports of rice which is not being profitably produced.

27Local production for on-farm consumption might be socially profitable, but

calculations employing this alternative assumption have not been made for the

Asian countries.

8The costs of each primary factor input can vary because of errors in either
the shadow price of that input or the technical coefficient relating it to
output,

29An excellent survey of the determinants of rural income distribution, including

its 1link to employment is contained inCline (2 ). It is possible, of course,
‘that agricultural employment has a less important influence on income distribution
‘inAfrica,where population density is relatively low, than in other areas of

the Qorld‘ A recent survey of irrigation projects in the Sabelian countries

by Stryker, Gotsch, McIntire, and Roche (14 ), however, suggests that labor

intensive schemes generally have better distributional characteristics than those

which are more capital intensive. Other impcrtant dimensions of income distribution are
its urban-rural and regional characteristics. To the extent that rice production

contributes more
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than other alternatives to rural income in general and that in poorer regions
in particular, this aspect of the distributional objective is furthered. Among

these poorer regions are the Ivory Coast savannah and both the Casamance and

. the Fleuve in‘Senegal.

3045 has occured, for ekaﬁple; inesenegal, vhere rice has tended to replace
millet in the diet.

31p,th of these requirements exist at the Office du Niger and the comtrolled
flooding perimeters in Mali. |

325.me of these are discossedjin Stryker, Gotsch, McIntire, and Roche ( 1&).
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