
INEIODUCTION 

Impbrtznt goals of Malian rfce policy have been t o  reduce 

imports, to stabilize prban prices and supplies, t o  increase and s tab i l i ze  

the incomes of rfce farmers,and t.o achieve national food security. These 

goals have been achieved partly by expanding production at decreasbg costs 

without codtly t r d e  restrictions or price supports. The success 

of policy has been based on the exploitation of water resourcrs at the Office 

du NLger, where the Lrrigation s y s r w  provides complere producrion security, 

and on the Niger and 3ar.i rivers, whose geographic and hydrologic 

characteristics psrmit extensive low cost polder development. Aftlough 

farmers have been given indirect subsidies, 2 a r t i c u l a r l y  part 

of  the c o s t  05 irrigation, costs  of  production haf;e been held below 

world prices, par t ly  by holding producer prices of paddy below the corresponding 

pr ice  of &ported rice. 

In this paper, the resource cos: methodology is used to examiae 

the ec~nomic efficiency of the expansion of Malian rice production - The 

concept of pr5~ate p r o f i t ~ b f i i t y  fs used to exarcin,e producer incentives. The paper 

contdns flve sections: a delineation of the main product ion ,mi l l i~g ,  and 

marketing techniques; a discussion of the system of economic incentives 

affecting the rice sector; a comparison of the private and social costs of 

rice production; an analysis of the sensitivities of those benefits to 

chaages in important parameters such as labor costs, yields, and the world 

price of rice; and ao evaluation of the effects of various policies on govemmr3xxC 

objectives.  



DELIhIEATION OF TECIEU'IQCZS 

Table I summarizes important characteristics of the priaci?al field 

production techniques and provides alphabetic designators for each of 

these techniques. Table 2 shows ~uantities and costs per hectare of 

inputs in these tecfiniq&s. 

The oldest  production teehniq-ae in Y a l i  is the flooded 

system (TFM) in the Delta of the Niger and Bani rivers around 

the city of -?ti and along the flood plains of the Niger toward Segou 

and of the B-ni toward Sari- That technique is employed on - 

holdings of about 1.5 hectares over a total area of 

A. 

80,000 to 100,000 hecftres.  Farmers have larger holdings af rice than of 

rainfed cereals (millet aacE sorghum) and combine agriculture with fishing, 

herding, and trade. There is no mechanization, although animal traction has 

been conanox: sir,ce the 1920s and is now more important than manual cultivation. 2 

- 
The only water control is the construction af.earth dikes t o  prevent 

the zoo rapid entry of water onto fields of immature plants. Average gross 

paddy yields are 500 1.10 700 kilograms per  hectare; maximum yields 

are 1,000 to 1,200 kilograms wi-thout the use of tnorganic fertilizers, 

The crop cycle begins in late Xay with the fint usable The 

flood starts to rise in the last two weeks of June, reaches most fields between 

15 August and 15 September, reacres its peak in October, falls rapidly from 

mid-November t o  January, and subsides slowly after J-uary. Flood timing 

and height are highly variable and are not very strongly correlated with 

regional raiafall becalrse they are determined by rainfall throughout the 

bas ins  of the Niger and Ban2 Rivers upscream of the Delta, 



Table 1.--Key Characteristics of Rice Production Techniques * 

- - - I  .- - .- .- - *  

Source o f  power 
Production A rsa Graes Paddy Type of Crops Land Harvest Improved Farti- Pesti- 
t echntque ' 1976 peddy praduc t i s n  water  per preparation eaeds l i x e r  cides 

(haje yields 1976 control year 
(mt/ha)* (mt) 
1976 

C; ravi  t y  irrigation 
( O W )  a 39,922 

Gravi ty  irrigarion 
( O N I ) ~  I 

('ontrolled flooded 
(CPS )b Segau 34,355 

diversion dam 1 oxen 

1 oxen 

1 oxen 

manua 1 

ma nua 1 

manual 

diversion dam 

part ia l ly  con- 
trolled flooded 

r ' o a ~  r o l  led flooded 
((;PSI )b Segou - partially con- 

trolled f loaded 
1 oxen manual 

1'1 d d i t  ional wamp 
and rainfed (TS)~ 11,000 

l i~proved aweup 
and flooded (1FS)c 4,000 

1 manual 

1 oxen 

manua 1 none 

small diversion 
dam 

manual 

'?'raditional flooded 
( T F M ) ~  Delta X10,OOO utiimp roved 

flooded 
1 oxen and 

manual 
r:u~itrolled flooded 

( c ~ M ) ~  ~ o p t i  16,074 partially con- 
trolled blooded 

manual 

't,nt r o l  t ed  flooded 
(I :RII)~  Mopti - partially con- 

trol led  flooded 
1 oxen 

' ' ~ r a v i t ~  I[ rriqation (Office du Niger--1): Source i l s  ( 6 ) .  

b ~ n n t  rol  l e d  f l w d e d  (Sagou) : Source is (8). 
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The crop calendar is  adapted to the supply of water. S o i l  preparation, 

*ether accomplished manually or w i t h  animal traction, is p o s s i b l e  only when 

there has been enough rain to break the hardpan which fcrms on t h e  s o i l  

a n  it is dry between February and mid-May. Hand seeding of 0.  glabberima 

follows plowing and the seeds are turned over with a hand hce to prevent 

desiccation. m y  seed varieties have been identif ied i n  the Delta and 

the choice of variety depends upon the position of the farmer's f i e ld  

w i t h  respect to the riverm4 Farmers having lover f i e l d s  m u s t  choose longer 

cycle, generally floating, varieties and plant earl ier  because their plants 

must germinate and grow rapidly enough to survive the earlier entry of water. 

Those having higher fields must avoid p l a t h g  too early 

because of the poss ibi l i ty  of desiccation in the interval between the 

f i r s t  rains and the arrival of the flood. They must also use shorter c y c l e ,  

generally standing, varieties because of th2 danger of desiccation of immature - 
plants after the flood's recession. 

Fields are weeded after seeding and before the flood's arrival whit% 

drowns any remaining weeds tha t  have not grown above the l eve l  of the water. 

There is l i t t l e  field work betiieen weeding and harvesting t i m e s .  

Barvesting from the end of Movmber to the end of January is done 

w i t h  sickles. The paddy is p i l e d  in the fields t o  dry and threshed on the 

ground with f l a i l s .  

H e a v y  f i e l d  work is done almost exclusively by men while women and 

children do ancillary taskse5 The introduction qf animal traction reduces 

work per hectare st. plowing time when off-farm labor is  scarce because hired 

workers, who often cozze from millet-growing regions, are planting and weeding 

their fields then. Hired labor is more ablmdant at harvest time because 

workers from millet regions have finished their harvests by late November 



and come to tbe rice regions in December to work. L'se of hire2 labor has 

become more importsnt since the introduction of animal traction enabled farmers 

to plazzlargcr areas. Development of the traditional system is restrained 

by the varizbifity of flooding, by the severe infestatton of fields with 

d l 2  -...ce,6 and by the l o w  yields of the local glaberrimas. 

The seccnd izaportant production technique, the controlled flooded 

polder system i n  Operations Riz Segou and N o p t i ,  has been developed to 

solve the problems of the traditional uncontrolled flooded system. The 

new techniques CCTS and CFY) are designed primarily to s h i f t  traditional 

farmers i n t o  the bproved polders ,  but they have also introduced rice r'arming 

h t o  sonre areas, eszecially near Segou, that were formerly devoted largely 

to  millet and sorghum cultivarion, and to  some absentee farmers, especially 

rtear Xopti, who have other primary activities such as trade. 

The b a s i s  of the hproved teclniques is an unleveled polder consisting 

of a inlet gate, a common canal and drain, and an ear th  protection dike 

encircling the cultivzble area. Deep plowing is done to kill wild rice. 

Empolder-kg allows the control o f  the rate and timing of flooding and 

retentfon of water in the ftelds after f i l l h g ;  it thus prevents too early 

or too rapid f i l l i n g  and too rapid eqtytng.  The system has no capacity 

to fill polders if the flocd does not arrive and no capacity to empty t h e m  

if the flood has not receded when the r ice  has matured. Polders are planted 

only in rice although there are some areas in them which are l e f t  in pasture. 7 

Empoldering and improved control of flooding increase the yields of the 

improved sariva varieties introduced. First, they permit better separation of 



varieties according to water needs and resistance to flooding. 

Second, they ~ I Q W  better control of the crop calendar by better regulating 

tho th ing  of the flood. For both of those reasons, average gross paddy 

y i e l d s  have grown to as much as 1,750 kilograms per hectare on harvested 

areas, although they are smaller on seeded areas because of the incomplete 

f i l l i n g  of some polders. 

Fie ld  technfques now differ little between the traditional and new 

systems, except for the introduction of harrowing and of mechanical threshing. 

There is as yet  no system of ox-drawn tool-bar weeding and hamesting is 

still done k%th sickles. The more general use of animal traction ir. the 

new system P m s  allowed an increase in the average size of rice holding to 

2.5 to 3.0 kectares, and farmers generally have similar holdings in millet 

or sorghum. 

Two new practices have recently been introduced to the Mopti and 
- 

Segou rice projects. The first, seeding i n  lines with ox-drawn seeders 

owned by the projects and rented t o  fzrmers, is designed to increase yields 

by permitring easier hoe weeding. The second, the application of small 

amounts of inorganic nitrogen and phosphate, is to be done aftex line 

seeding has been widely  established in the projects. These practices, which 

now involve perhaps 10 percent of the famers in the two projects, have been 

included in the definit ion of the intens i f i ed  Mopti and Segou techniques 

Amartistian of flood control works, extension services, and project 

administratfun costs are partly supported by a land use fee l ev ied  on 

fanners in the two projects- The fee is a fixed amount of paddy per hectzxe 

and m u s t  be paid in H a d .  The projects also offer mechanical threshing and 

deep plowhg services to participating farmers for which payment: can be 

in k b d  or in cash. 



The current irrigated technique at the Office du N i g e r  (QXC in Table I) 

o m  supplies 35 to 40 percent of national paddy output and 50 to 70 percent 

8 of officially marketed paddy. The Office is  a semi-autonornous public 

agency which rents lanc! to farners for a fixed in-kind fee per  hectare. 

After the parment of that fee, farmers are requfred to surrender all their 

productian to the project at the o f f i c i a l  price except an allowance for 

the consumption of family members. The Office sells seeds, oxen, and 

equipment to farmers on credit, provides extension services, maintains 

the irrigation network and transports and mills paddy. Farmers do not own 

their lands, which can be taken from them for non-payment of debts, and 

have l i t t le  zctonomy in production decisions, su'ch as irrigation control. 

Water control in the Office is maintained by a barrage at Markala, 

240 kilometers downstream from Bamako, h i e h  diverts water into a head canal 

of 8 kilometers. This canal then bifurcates in to  two primary canals, the C a n a l  

de Macina, which runs northeast, and the Canal du Sahel ,  which m s  north. 

The Canal d e  Yfcina feeds only the production sector of Kolongo and the Canal 

du Sahel  feeds the remaining three--Nolodo, Kourouma, and Niono- The four 

rice-producing sectors are divided into a total of 23 production units, all 

but one of which are managed by farmers. 9 

The Office is an extensive system supporting a comparatively small 

population of 47,000 on 40,000 hectares of rice.U) The average 

holding is 9.6 hectares, the mode is about 7 hectares, and some farms 

are as large as 8.0 hectares. Some farmers have nillet a ~ d  sorghum fields, 

about which little is Icnown, althozgh it is probably true that such holdings 

in the Off ice are less important than th-ey are in ';he , Segou or Hop ti projects* 

Cxen d r a f t  power is universal and holdings of animls and equipment per hectare 



by Office farmers are greater than those of Segou or Xopti farmers, a fac t  

which -lains the larger Office holdings. The \cater cootrol in the Office 

makes average gross paddy t.ds the largest in Y a l f  , more than 2,250 

kilograms per  hectare, and .;ilaximum yields sometiaes approach 5,000 kilograms. 
11 

The crop calendar begins in April with a shallow pre-irrigation to permit 

plotring before the first usable rains in late May. Plowing, broadcast 

seeding, and harrowing are done throughout May a ,~d  June, and sometines as 

late as the first third of Aw,gust. A s5ngle hand weeding is done in July 

and August. Fertilizer i s  applied on roughly 30 nercent of farms in doses 

05 50 to LO0 kilograms of urea pe r  hectare at the time of rillering. Fields 

are inundated in mid-Acgust and drained after  the first of November. Harvesting 

with sickles begins in Deceder and contbues until the end of January, The 

Office threshes 80 percent of the paddy mechanically w i t h  stationary threshers, 

using 2 t s  rm machines and crews of hired labor, and charges farmers a 

f i x e d  amount of paddy per ton threshed. Fanners thresh about one-f if th 

of the harvest by hand and transport their share of the crop to the 

house5old 5y cart or by donkey- 

rlchotigh the Office 'has recently been quire successful in raising 

yields, it is believed that measures to i ~ t e n s i f y  production arz necessary 

ff yields are t o  continue to grow. A program of intensification has been 

defined which includes mechanfcal f i e l d  levelling, line seeding, and increased 

use of inorganic fertilizers. The resultbg field technique is the 

intensif ied Office technique (ONI) noted in T a b l e  1. Although this technique 

is not now practfced, estinates have been made of its costs and returns and 

they are discussed below in the sections on private and s a c i d  



The fourth production technique is the rainfed/swq technique 

i n  southern M a l i  is practiced on 15,000 ta 20,000 hectares spread 

over a network of small river basins in an area of 4.5 million hectares. 

The only true rainfed technique is Ln the highest rainfall areas along the 

borders of the Ivory Coast and kinea, where rice is sometimes grown in rotation 

with corn, sorghuzl, peanuts, and vegetables. Swamp variants of the technique 

use rainwater indirectly, from the overflow of small rivers or from 

slope runoff, and water control is 2rcrvided by s fnp le  hmd-built 

earth warlcs. Rice is grown i r r  swamps in rotation with other cereals and 

double cropped with vegetables. 

Cotton is  the princiyal cash crop of the region, millet a d  sorghum 

the principal cereals, and rice I s  generally grown t o  complenent these 

other crops. Average rice f i e l d  size varies vich the use of zn'rmal 

traction; it is 1.0 t o  1.5 hectares on those fax- w 'rr i~h  have oxen draft 

power and less than 0.5 hectares on those farms &ich do not. Large farms 

inanaged by men with manual cultivation, broadcast secdkg, and sickle 

harvesting have been used in the analysis as the t r ad i t iona l  swamp technique 

fTS). Women h a ~ e  smaller holdfngs which they cultivate manually with trans- 

planting and finger knife harvesti~g, but lack of data prevents the inclusion 

of that technique i n  the analysis. Average gross paddy yields are roughly 

1,200 'kifograms per hectare with an;mal traction and sl ightly less without. 

Operation Riz P l u v i a l  et Bas Fonds (Sikasso) has begun a program to 

improve the traditional mampjrainfed technique described above. The project 

provides water c m t r o l  to ffelds by constructing barrages across s d P  rivers, 

which can b e  used to divert water to fieids if ratnfall is insufficient. 

Plows and other equipment are so ld  on credit, s e l e c t e d  o. sativa seeds are 



dis tr ibuted ,  and f i e l d s  are deep plowed when they are first placed i n t o  

cultivation. There are f e w  other technical changes. Farmers do not  

use Znorganic f e r t f l f z e r s  or pesticides, seeds are broadcast, and paddy 

is threshed by hand. Average gross paddy yields have increased t o  1,800 

kilogr;lms per hectare in this techrzTque CIPS in Table I) . 12 
Inproved areas in the project have reached sl ightly more than 4,000 

hectares in 1975176, w i t h  plans for expaasion to 11,500 hectares by 1980. 

Studies of the region have e s t h t t d  the rice land availability to b e  200,000 

bectares C?), - but its development is restricted by low population density 

Cdue to the presence of river blindness i n  maay areas) and the very poor 

condition of roads which makes input  delivery and product marketing difficu2.t. 

Transport to W l l  and to lio~sehold 

Table 3 shows the systems of paddy collection and m i l l  transport 

assaciated with each field technique. It has been assumed, except for  

field t o  household transport i n  the traditional D e l t a  (Tm) and traditional swamp/ 

rainfed (TS) techniques, that public agencies control the collection a d  mill 

transport of paddy. So IZttle is known about the actiirfties of orivate 

traders iz paddy that  their a c t i v i t i e s  have not been included in the 

analy s l s  . 
Transport of threshed paddy from f i e l d s  t o  households In the Delta 

and in Sikasso is done by head load, donkey, or animal cart. Delta rice 

fields are planted farther from villages than are maize o r  millei: f i e l d s .  

but no more than 90 minutes on foot. Sikasso rice fielss are closer to 

vil lages,  at most 30 dnutes  on foot.  Net yields -dth  these techniques are 

not m u c h  greater thart 1,000 kilograms of paddy, so the output of one hectare could 





be carried in two cart loads or 30 t o  40 head loads .  Labor costs  of paddy 

transport to hcuseholds are Lncluded in f i e l d  f s b o r  t imes i n  these 

techniques. 

Trans~ort of threshed paddy to  the warehouses and mLlls in the Segou 

and Xopti projects and in the Office du Niger i s  tn two stages .  

Paddy is ftrst transported f rom fields t o  adjacent roads in tractor 2ulled 

trailers* The Office then eaves paddy to its mills over an average of 30 

kilometers, most of them on poor d i r t  roads. Paddy in the Segou project is 

transported over similar roads an average of 45 kilometers to small hullers 

in Segou or 80 kilometers to a mill in Diafarabe. Paddy in the ?fopti project  

is moved over an average distznce o f  35 kilometers, mostly on a paved 

road to the Sevare m i l l .  The small q-tity of paddy baught by t he  Sikasso 

rice project is colZected and movd to the project's huller i n  Sikasso, 

an average of 50 ki.lometcrs an very poor roads. Collection, sacking, and 

transport costs incurred by the projects are reimbursed at off ic ial  cost 

schedules established by the Wnistry of Finance, 

Xilling 

T a b l e  4 shows characteristics of the most important mill ing techniques. 

The Office des Produits Agricoles du Mali COPAM) and the Office ci-u Niger 

operate all large mills except one, a t  Tamani, which i s  not now in  use. 

Apart from the Tamani .mill ,  private milling in M a l i  fs restricted to hand 

pounding and small electric or diesel steel cylinder hullers. 

In the two traditional f i e l d  production systems described (TFM and 

'SS), women hand pound paddy. The work is done either individually or in 

large groups after harvest for home consumption, and some women earn money 

by pounding for other families. Where electric or d i e s e l  hullers have 



been instal led Cfor example, in villages near the Segou rice project) 

handpounding has been rapidly displaced. 

Smzll  electric or diesel powaed hullers are n o t  ixported o f f i c i a l l y ,  

but they are -videly used i n  rice-growing areas around Segou, Mopti, and 

San. These nachines do not have parboi l ing or polishing capacity and 

produce Wgh percentages of broken grains. Outtluras are 45 to 70 percent 

of rice depending on the skill of the operator and the quality of the paddy. 

Bourly capacities are 0.15 metric tons of paddy, i m ~ l y i n g  an annual capacity 

of 375 metric tons if it is assumed that they are operated 2,500 hours per 

year. Estimates of the total number of machines vary from 100 to 150, 

although many of them are not used, or are used infrequently because of 

lack of spare parts and fuel. Byproducts are used to make plaster or, 

if the husks have been removed by dnnotdng,  to feed animals. 

Industrial rice milling i s  done principally in the Office 5u Niger. 

The Office has four mills, three with hourly capacity of 3.6 m2tric tons 

of paddy, and the fourth with hourly capacity of 2.5 m e t r i c  tons. 

There is no parboiling &me in lhese n. i l l s .  F lour  and bran are s o l d  to 

Office farmers as feed; h~.iks are used in one mill to drive a generaror and 

are discarded ic. the others. The only other currently operating industrial 

mill  3n M a l i  is thar run by OPAM at Sevare in association with Operation 

RLz Ilopti. The Sevara nil1 has parboiling capacity and produces mainly 

white rice. Zusks are used to fuel a generator, aad bran and flour are 

sold as feed. 

Xarketing and Consumption 

Table 5 shows the principal markets and modes of supply in Ebli 

aad &n the Ivory Coast m d  Senegal where Malian rice might be exFori&d, 

OPAM has a legal maoopaly on cereals marketing, but private traders are 
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allowed t o  operate unofficially. Analysis of the private sector has not 

been done here because so little is kn~wn about it. OPAM 

accepts rice f r o m  the Office du Niger and Sevare ail ls  a t  rates established 

by the Ministry of Finance and transports it to urban markers. Until 1977 

OPM d id  not have s-dficient truck capacity to  transport its purchases of 

a l l  cereals and kad to hire p r i v a t e  truckers to  do so. OPAM then increased 

its truck fleet and now seems to have sufficient capacity to avoid having 

to hire. RLce is transported to the 42 administrative sub-regions 

in  a i ,  from where i t  is distributed to consumers thrcugh a system of stores. 

The majority of OPAM1s deliveries are to the Bamako market, w i t h  the 

Gao and b y e s  urban markets being of secondary importance. OPAM loses 

money on its deliveries to the Gao and Kayes markets because the handling 

and transport margins allowed it  are insufficient; this i s  in  part due to 

the government's policy of maintaining a fixed consumer price of rice 

throughout the nation. Small amounts of rice are also delivered to the 

Segou, Hopti, and Sikasso markets from the mills associated with t h e  

rice projects in those areas. 

Export markets have also been i d e n t i f i e d  In Abidjan, Bouake, and 

Dakar. kcently ,  the Office dn Niger exported rice to the Ivory Coast, 

and it has been assumed that future exports Iike the recent ones would b e  

sent by road, Rice sent to Dakar has been assmned to go from Segou t o  

Bamako by road and f r o m  Bamako to Dakar by rail. 

Incentives and Shadow Prices 

The system of incentives i n  the Yalian rice sector has several 

general characteristics and several which are specific to the rice projects.  

The general characteristics are o f f i c i a l l y  f i x e d  product and input prices* 



plus a broad exemption of agrfculture from tariffs and lndirect  ?axes. 

Paddy and rice prices vary only by quality, never by location of market, 

production system, or season. They are e s t a b l i s k d  by ministerial decree, 

announced at the beginning of each crop season in June, and enforced by 

OPm, which starts its crop-buying season in November. Rice im~ort- are 

controlled by quotas and small tariffs.  

All agricultural inputs are sold through a state agency, the Societ& 

de Credit et dlEquipement Rural (SCAER), either directly to farmers o r  

indirectly through the development projects. Direct subsidies on capital  

eqcTpmenr such as plows, carts, and harrows existed in the past but were 

removed in the 1976/77 crop season; subsidies were, however, rnaintdned on 

fertilizers and fungicides, although the government p l a s  to remove them soon. 

There are also some small indirect subsidies on inputs resulting from the 

insufficiency of margins allowed for shipment of inputs from the SCAER depot 

in Bamako to development.projects. SCAER's costs of operation 

are partly supported by taxes on cotton and pearrut production. 

The exemption of agriculture f r o m  tzriffs and indirect taxes on direct 

inputs (@.go, fertilizers) or indirect inputs (e.g., gasoline used in project 

vehicles) is nearly complete. In principle, SCAER and the rice  projec t s  

(including the Office du Niger) pay only a 3 percent border tax on inputs 

and no sales taxes at all but, i n  practice, same additional duties are pa id ,  

especially those included in  the prices of vehicles,-petroleum products, 

and comstmrctioa services bought from local suppliers. The rice projects and 

other state agencies also pay taxes on wages and salaries. There are nu 

significant indfrect taxes on traditional agriculture except a cattle head 

tax which is poorly enforced. 



The rice projects and the Office are semi-autonomous publ ic  agencies 

w h i &  provide particfpating farmers with two classes of goods and services 

unavailable to others. F i r s t ,  in return for  a fixed in-kind fee per hectare 

of land allocated to th-, farmers receive construction and maintenance 

of frrigation worTb , extension, and administrative services. Famers 

are also required. to meet a narketing quota per hectare of project land; 

this requirement amounts to a t a x  because the official price of paddy has 

generally been below market prices. 

The second class includes those goods and services for which payment 

is made directly--machine services, inputs  and their 

delivery, selected seeds, and credit. Farmers pay in kind for threshing, 

and in cash for inputs, selected seeds, and credit at the time of harvest. 

The projects sell inputs and provide credit for SCAER's account and deliver 

paddy to mills for OPAMqs account. For those services the projeccs are 

re-imbursed at rates established by the FIinistry of Finance. Estimates of the 

real costs  of each class of services, Sarmer payments, and net subsidies 

are shown in Table 6. 

Marketing quotas and the requirement that son2 service payments be 

made in kind are intended to enable OPAM to control sales of paddy and rice 

and to ensure the financial viability of the projects. Official marketings 

have grown rapidly as a result of the growth of project output, but the 

financial status of most pzojects i s  poor (with the possible exception 

of the Office du Nfger) and they are subsidized, usually with 

concessional aid. subsidies are necessary to finance the construction 

and maintenance of irrigatton works and the costs of extension services and 

administrative overhead, for there clearly would b e  no projects i f  farmers 



Table 6--Farm Subeidies and Water Charges a 
I 

(mE/mt r ice)  

Class 1 Clase 2 Class 1 
Technique Water and Evtsnsion Water Ne t Seeda Fert. Pest  and Threshing Credit Otherb Total and 

land dev. and adm chargee subsidy Prep- subs idy  Class 2 
costa overhead total 

coats 

ONI 

CFSI 

TS 

IPS @ 

f 
TFM 

'calculated with producer price of paddy equal to 1975176 level of 40 mf/kg, Coats per ha have been converted to costs 
per mtlrice by dividing by the paddy y i e l d  and by the m i l l i n g  ratio commonly associated with the field technique. 

bT.ools, animal feed, animal traction equipment. 

C Source Fa (6), 

d~auree  is (8). 

e Source is (9) .  



had to finance such investments themselves. One of the objectives of 

policy is to reduce subsidies on recurrent costs. 

I The shadow urices used i n  the net social profitability analysis are 

shown in Table 7. (Their derivation and theoretical justification are 

discussed i n  (12). - Of the adjustments specif ied 

in that paper as being necessary to derive shadow from market factor prices, 

only the removal of production taxes, specifically those on exports of 

cotton and peanuts, is likely to be of any quantitative sig~ificance. Such 

taxes nil1 have important e f fec t s  on shadow prices only i f  factors used in 

rice production are withdrawn from cotton or peanut production and only if 

they are in inelastic supply. Land is excluded because there appears to 

be little competition f o r  land among rice, cotton, and peanuts (with the 

exception of areas in southern M a l f ,  which are not now largely 

devoted to rice). 

Unskilled labor is  the only factor far w h i c h  both of the zbove conditions 

might obtain. Evaluation of the sources of labor migration to rice producing 

areas suggests, however, that most laborers come from miller-producing areas 

(e.g., the Seno Plain and the Dogon Plateau) and not from the cotton and 

peanut areas- Unadjusted market prices were thus used as the basis of the 

I shadow price estimates of unskilled labor. Surveys were made by the author 

i n  the informal labor markets at Sikasso, San, Xopti, Sofara, Segou, 

and Bamako, and in  rice-producing areas west of Segou to gather information 

1; on wages znZ the origins of workers. Wages across tasks (e.g. , harvesting rice) 1 were found to be roughly equal thraughout the country, except in, the Office 

du Niger and in the town of Sikasso where they were higher. In Sikasso, this  

difference results from the proximity of higher wage areas in the Ivory Coast; 



Table! 7 ,--Shadow Prices of Primary Factors by Region 
I 

d -. 

Prilnnry factor 

Region 

Nation Office du Niger Sagou Mop ti Sikesao 

Unskilled labor (mf /manday )* 

Men 
Women 
Children 

Skilled labor (ratio of shadow 
to  market: wage)a 

Lend (mflhectare)' 

Capital b 

Informal, rural 
Formal,  public on irrigation works 
F o m a l ,  public on farm equipment 

B Source &a: Surveys made by author, 

b ~ o u r c e s  are (61, (71 ,  (81, (9). 



in the Office, i " L  arises from the strong demand for hired labor in 

irrigated rice and sugarcane production. 

Shadow prices of  capital are based on "Ue assumption that the capital 

market Is segmenzed and that capital is available for certain purposes 

at  concessionary rates of interest. Segmentation is maintained by c r e d i t  

rationing; farmers 5n the rice projec t s ,  for example, pay lower r a t e s  of 

interest than do fanners outside the projects, because access to c r e d i t  is 

r e s t r i c t e d  by project agencies. It is assumed that foreign financing 

subsidizes the differences between the several urket  interest rates and the 

social op~oxtunity cost of capital. 

The shadow price of land is assumed to be zero. Land rents  are rare 

Ln Xali (ic money or i n  kind) and seem to  be  pafd only for s i t e  value, such 

as in the Office du Niger. Alternatives t o  rice production i n  the Office 

Ce.g., wheat, long-stagle cotton, or sugarcane) are discussed belo?: in the 

sensitivity analysis. 

Activity Codinatfons 

Activity combinations for field, collection, milllng, and distribuzion 

techniques are presented i n  Table  8.  Activities were generally joined as 

C'ncy are in cumertt practice, with two exceptiohs. The first is that 

the intensified field techniques (ONI, CFSI, and CFMI) w e r e  

combined with post-harvest activities based u?un 

Malian plans  for expansion of mill ing capacity and judgments about the importance 

of these techniques in supplying the various markets f i s t e d  i n  Table 5 .  The 

second is t b t  export markets were identified and combined wirh production, 

c o l l e c t i o n ,  and m i l l i n g  techniques based upon an earlier study (2). These 

combinations have been used to estimate private and social costs and recurns 



Tebla 8 -Combined Production and Past-Harvea t Act i v i t  iee 

Activity dombinations used in calculations of aocial and private profitability 

CFS/PCS/IMS/BK a 
c / rcs /SM/ BK 

a 
The Segou f i e l d  and c o l l e c t i o n  techniques have been combined with the mil l ing  a c t i v i t y  corresponding t o  the industriel 
mLl1 a t  DiafarabB, which OPAW has recently rehabilitated. 



throughout the rice sector; varying the actLvities contained i;~ m y  one 

comb ination Ce . g . , changing only the marketing activity 1 al1.0:~~ isolation 

of critical influences on those c o s t s  and returns. 

PRIVATE AND SOCIAL PROFITABILITY 

Private profitabilLtp i s  defined only at the farm level because of 

the Sroad state control of collection, milling, and dfstributioh of rice. 

OPM and other s t a t e  agencies are assumed to cover their costs including 

those resulting from taxes on the goods and senices rhey prchase, through 

a combination of revenue and public subsidy to the three post-harvest 

acrivitles. Farm prTvate profitability is defined as gross revenue {i.e., 

nee padrly y ie ld  t h e s  the paddy price) m i ~ l u s  the sluzl . 7  donestlc factor costs and 

rradable input costs vaLued at market prices, and taxcr.13 The farm gste paddy 

 rice is assumed to be the 1975176 o f f i c i a l  p r i c e  of 40 francs per kilogram, 

get social profitability is defined with respect to the c -5 . f -  p r i c e  

of imported rice and is equd to that price minus the stlm of tradable input 

costs a n u s  the sum of domestic factor costs. The c.i.f. price of rice in 

Bamako is  assumed to b ,  182.2 M i a n  francslkilogram (kg) (i .e. ,  $364.4/  

metric ton Cmt)>.  The prices of imported rice and of tradable inputs are 

converted to domestic currency units at the official exchange rate; Somestic 

factor costs are valued at their social opportunfty costs  or shadow prices shown 

in Table 8. The net social profitability expression can be rearranged alge- 

b r a ~ c a l l ~ ' ~  to derfve the resource cost indicator, which expresses the smmt 

of domestic factor costs necessary to earn (in export aceivities) ox to  save 

(in import activities) a wit of forergn exchange. The difference between 

private and net sacial profitability Cpew unit of rice output) will be equal 



ta the differences between the marker and the c.i.E. prices of rice 

in any given market, plus  the sum of taxes or subs id ies  which af!:ect 

the four activities i,n the rice sector, plus the slun of divergences bemeen 

market and shadow factor ?rims. 

Xet social ;?rofitability measures the comparative 

advantage in rice production of a country, as defined by i t s  resource 

endowments, geographic position, and techafcal efficiency of production, 

with respect to a given s e t  of world prices. Private p r o f i t a b i l i t y  

mEasures the incentives provided to economic agents i n  rice 

production by government poficies- Analysis of sociaf and 

private profitabilities and comparisons af 

divergences between the two can help to assess the relative 

importance of government policfas,  resource endownents, 

choice of productfon terlzniques, and world prices cf inputs and outputs. 
+ 

Private and social profitabilities of each technique, when combined 

with its lawest cosc collection and milling technique for marketing to 

Bamako, are shown ~ L I  Table 9 .  Techniques are grouped by degree of w a t e r  

control. 

n.5 Office du Riger - 
The curcent field technique COEC) is less privately rarprofitabls than the 

intensified one (OEI) at the 1975-76 p-roCucer ?rice, although the 3j.fference i s  
. - - - - - . 

small. ThSs suggests &at fanners w i l l  be more or less indifferent to the adoption 

of t3e i a t e n s i f i e d  technique when the cwo are compared an a per hectare basis, 

but t'mt the reductfa in average holding associated with the 5nrxoducrion of 

the interislfied teciknicpde wifl reduce total fam incmc and thus discourage 

use of the intetlsified technique. 





. The currenr field technique is also more socially p r o f i t a b l e  than the  

intensified one, and here the difference is more  marked than the difference 

between private profitabil it ies.  The intensified teckique benefits more from 

greater farm l eve l  subsidies than does the current one which enable it to remain 

competitive privately, but less so socially. The iatensffied technique is 

less soc ia l ly  profitable thaa the current technique because the investment 

and variable costs (for example, f i e i d  levelirrg and f er t i l i zers )  are nut entirely 

o f f s e t  by the higher paddy yields.  

3 both techniques there is  a large d i f f e r e ~ c e  between the soc ia l  and 

private prof i t zb i l i ty .  This is owing to the difference between the c.i.f. 

p r i c e  of rice and the focal market rice, as columns (51, { 5 ) ,  and (7) 

of Table 9 show. Net taxes or subsidies i n  the rice sector account for 

Little of the difference between private and social  profitabil i ty in 30th 

tec'nniques . 
eerations Riz Segou and Hopti 

Three of the four techniques (CFS, CZK, CFMI) are privately unprof i tab le .  

T'ne iirkensified techniques are more privately 2rafitable than the current 

techniques. That farmers have not yet adopted the more prof i tab le  technique 

can be  attrikuted lzrgely to the xiskhess  and unfamiliarity of fertilizer 

use which is necessary in the intensified techniques. Inportant private 

cost differences ex i s t  between the tiio projects; the higher cost  H o p t i  farmers 

benefit from greater subsidies on irrigation work and extension services 

(Class Z in Tab le  6). 

Un the o ther  hand,-all four techniques are soc ia l ly  profitable. The 

intensifiec'. Segou teclhique is the mast soclally profitable, followed by 

the current Segou and i n t e n s i f i e d  Mopt, tzchnlques, and at a substantidly 

lower level, the current Xopt i  technique. The social profitabilities of 

the Mopti techniques are reduced, in comparison to the Segou techniques.by 

the extra margin of transport c o s t s  from Xopti to  the Bamako market as 

well as by their Mgher irrigation and labor costs .  



The differences between social and private p r o f i t a b i l i t i e s  in these 

four techniques are largely due t o  the margin berween the c . i . f -  and sarbt 

prfces of r ice .  Net subsidies ex?lain a greater part of t'lose differences 

in &is s o u ?  of techniques than they do in the two Office du Niger 

techniques, but their magnitude is  still not very large, except in the 

two %pti techniques CCFM and CFMI) where farm l e v e l  subsidies are quite 

important. 

Impx~ved Rainfed/Swamp (Sikasso) 

The i-roved rainf ed/swamp technique (IPS) is slightly less privately 

profitable than the most profitable technique (CFSL). This is  due i n  part 

to the fairly large farm subsidies which i t  enjoys (there is, for example, 

no water charge in this project), and to the good yields achieved without 

the use of fertilizers- TIris technique is  also q u i t e  socially prof i tab le ,  

although less so than several of the others. The difference between the 

large positive social profitability of this technique and its private 

p r o f i t z b i l i t y  is mainly due to the margin between the c.i.2. and market 

prices of rice, although the element of subsidies is important also, especially 

at the farm level. 

Traditional Techniques 

TIIe w tradftional techniques are both privately unprofitable. The 

I rainfedJswamp techniques CTS) is less unprofitable,  although it  i s  much less 

favorable than the improved technique (IPS) which is replacing it. The 

traditional Delta techniq~e CTFX) is the least privately prof itable of a l l  

I nine, and is greatly infer ior  in this respect to tne four imgroved Delta 

techniques CCFS, CFSI, C m ,  and CFMI)  whlch are replacing i t .  These results 

explain the quite rapid adoption of the improved rainfed and Delta techniques 

in the last eight years. 



The two traditional techniques are, in  contras t ,  socially p r o f i t a b l e ,  

The SiZkasso technique is nore so  than tha traditional Delta technique, 

which is only marginally socially p r o f i t a b l e .  Tne large differaces 

between socfal and private pro f i tab i l i t y  in these two techniques are, 

again, due to the dffference between the c.i.f. and market prices o f  rice; 

taxes and subsidies have l i t t le  role i n  those differences, especially 

at the farm level where producers are almost entirely unaffected by the 

fiscal system. 

These comparisons show thar a l l  field rechni?ues have strong comparative 

advantages for production of rice f o r  the Bamako market, but that  the 

cgrrent difference between the c-i-f. and official prices of rice makes farm 

private prof i tabi l i ty  often negative for rice delivered t o  Bamako. it is useful then 

To  consider the incentive effects of increasing the farm price of paddy. T h i s  is 

done in Table 10 which presents comparisons of social and prLvate prof i tab i l i ty  
- 

for a producer price of 50 francs. This change makes private prof i tabi l i ty  

more generally p o s i t i v e .  The two traditional techniques (TS and TI%) 

remain privately unprofitable and the current Segou and Motpi techniques 

(CFS and CM) become only marginally so. Both Office techniques and the pair 

of intensified Segou and Mopti techniques become positively profitable. Such 

a change would, therefore, encourage adoption o f  techniques which are more 

socially profitable in  a l l  four groups of techniqges with the exception of 

the Office du Niger, where the current technique is less privately but nore 

socially profitable than the i n t e n s i f i e d  one at the higher producer p r i c e *  

Raising the producer p r i c e  of paddy would also allow the government to 

reduce some subsidies now given to farmers. This would work by increasing the 

value of the water c'narges paid by project farmers and would reduce the majority 





of current subs id ies  on irrightion works and extension services. Such a 

raise would essentially transfer the costs of those subsidies out of the government 

budget to consumers. Changing the paddy p r i c e  from 40 to 50 frats p e r  

kilogram k-ould Zncrease viiolesale rice prices aboct 13 2ercent- 

The conthued existence of the traditional tecTnnio_ues is attributable 

to several factors. One is that the relevant farm gate p r i c e  of output is 

not the official paddy piice, b u ~  ratker some average narket price, which in 

:kli is generally higher than the official price and 

tends t o  increase returns to  traditimal productLoa A second is that the 

relevant farm gate price in subsistence production should include the hputed 

vzlue of collection, processing, and marketing services included in the price 

of rice xhickl the f m e r  would have to buy sere he not a prod-- . This 
would  also tend to increase returns t o  traditional techniq iird 

is that the improved techniques are not freely available; -..dt Is, the 

Delta polders and the Lqroved lands in sauthem &li cannot 

a m  acconodate d l  procucers who desire improved lands. These 

2rublems have not been analyzed i n  detail. here because there is so l i t t l e  

reliable i lformatio~ on mrket prices of paddy and of rice, and because the 

improved techniques have been shown to be dramatically 

more profitable to farmers and to society at one set of prices. A unifara 

change in prices would not c-nange &e ranking of techniques. 

h e  important source of the social profitability in Malian rice 

production is the low cost  of water control and the increased yields 

resulting from the introduction of water control into traditional production 

sys"c. W,s is shown most clearly in the com~arisons among the traditional 

Delta technique (TM) and its replacenents ia the Segou and M q t i  projects 



CCFS, CPSI, CFM, and -1). On the other hand, the social  profitability o f  the 

traditional *-amp technique in Sikasso CIS) is  conrparable to those of 

a l l  b-ilt one of the improved Delta techniques, i n p l p h g  that that region 

has a natural advantage in rice production because of its superior 

rainfall. 

A second source of the social profitability of these techniques 

has been the introduction of hproved seed varieties. This is most noticeable 

in the Sikasso rice project, where the improved technique (IPS) shows 

significantly greater social  profitability than the traditional technLque 

alcter the introduction of l in i ted water  control and of improved seeds, 

and i n  the improvad Gelta techniques, where the replacement of local 

glaberrfmas wLth improved s a t Z ~ a s  explabs perhaps 'nalf of the  improvement 

in ytelds over the traditional technique. 

The use of  inorganic f er t i l i zers  expla5ns l i t t le  of the difference 

ia social praf i tabi l i t ies  among the current field technique (ONC, CFS, 

CP?I, and IP3) .= Fertilizers are used only in small doses in the current 

Qfffte du Xiger technique, the most socially profitable one, where water 

cantrol seeas to b e  the most kcportant factor i n  raising yields. Fertilizers 

do, however, increase yields in  the inproved techrYtques COW3, CFSI, and CFMI). 

la spire af the fact that greater extension ar,d overhead costs have Seen 

allocated to each hectare using the more intensive techniques, social 

costs fall per metzic ton of rice, except in  the Office du Niger. The 

s m l l  current use of ferrilizers appears to  b e  due more to risk  and to 

farmerst unfadliarity ~ 5 t h  them than i t  does to  relative prices; the 

fertilizer-usLng techniques are generzlly more privately profitable 

than the current ones. 16 



Table I1 presents the net social profitabflitias for several field 

techniques CPNC, 0x1, CFSI, and CFNI: a b l e  to generate a large mrkerable 

surplus. nEqorts to D h r  are generally u n ~ r o f i t a b l e  because Senegalese 

consuers ?refer cheaper broken grains, which s e l l  at a discount of roughly 

17 percent. Exports to Abidjan are profitable from a l l  jroduciog areas 

but ?fopti and exports to Bouake are profitable from all areas. The 

differences between the net social p r o f i t a b i l i t i e s  of these  techniques 

f o r  delivery t o  the Bamzko market and to these fo re ign  mrkets again 

denonstrates the importaace of transport costs fn the  ?lalizn comparative 

advarrtage. Exporting rice reverses tize transport roargin bemeen the port 

c.i.f. d rice of rice and the c.i.f. p r i c e  at Baxzako, subtracting it from 

tne Bamako price and addlag i t  to  the strm of domestic factor and tradable 

input costs ,  thus reducing net social ~ r o f i t a b f l i t y .  

The sensfti~rity of the results t o  changes in  faczor costs, paddy 

y i e l d s ,  mi l l ing  outturn,  and che warld price of rice was analyzed to 

test tLe weak points in the data and pro identify changes in the rice 

sector %%ich d g h t  occur zs  a result or' external changes in the Xalian 

or world economy. R e s t z i t s  of the sensitivity analysis in T a b l e  12 show 

that elasticities are functions of the size of net social p r o f i t a b i l i t y  

and of the share of the factor in total i n i t i a l  cos ts *  

Factor Costs 

Net social profifabilities are sham t o  be most e la s t i c  witn respect 

to changes in the costs of unsul led labor.  Uitskilled labor enters the 

produceion process almost exclusively as direct field labor, a d  i t  is 

not, therefore, surpslsing to see that its effect is greatest in the 

traditional field techaiques (TS and TE4) where farm c o s t s  are the largest 

coqonent of total domestic factor costs. Unskilled labar elasticities 



Table 11.--Net Social Profitabi l i ty  of Malian Rice Exports 

(mf /mt rice)  

-- .. - 

Technique d 
Market: 

 bid )a$ Dakar b 

-. 

ONC 

CFST 

CFMI 

a C, i ,E ,  price is 150,000 mf/mt ($300/rnt), 25 to 35 percent broken rice. 

b ~ . i . f .  price is 125,000 mf/mt ($250/mt), 80 percent broken rice. 

C C. i . E .  price is equal t o  159,800 mf/mt ($329 6/mt), 25 t o  35 percent broken 
r ice .  

d ~ h a  improved rainfed-swamp technique (IPS), although social ly  profitable for 
delivery t o  the Bamako market, has been excluded from the  analysis  of export: 
potential because so l i t t l e  rice ( leas  than 1,000 metric tons on average) is  
marketed through o f f i c ia l  channels from the Sikasso Rice Project. There is 
probably soma rice seat t o  the northern Ivory Coast and t o  Upper Volta ,from 
the Sikasso region, but data on quantitiee, cost ,  and prices are unavailable 
for analysis of private marketing, 



Table 12 . - -E las t i c i t i e s  of Net Social P r o f i t a b i l i t y  with Respect 
to Y i e l d a  and the Social Cost  of Primary Inpute 

Social Costs 
A c t i v i t y  Yields Mill ing outturns U n s k i l l e d  labor Skilled labor cap i ta l -  



are greacer where production is for export or where i t  takes place at 

greater distances from the border Cin Hopti, for example) because of the 

smaller net social profitabilities of those act iv i t i e s .  

N e t  social prof i tab i l i t i e s  are less elastic with respect  to 

Jlanges in the cost of capital. m e  smallest e l a s t i c i t y  i s  i n  those 

act2vity combinations involving the current Office du Niger f i e l d  technique 

(ONC), where the special assmption has been made that the costs of i r r i g a t i o n  

works are sunk. Elasticities of capiral costs are slightly higher in the 

other combinations, but there are no systematic differences among them 

except for the groups involving the current Segou and Nopti field technique 

(CFS and CE'M); this is due to the con~aratively large share of irrigation 

in total costs and fcw yields in those projects. 

Elasticities of skilled labor costs are smaller than those for 

unskilled labor costs because the share of that factor in the totai costs  of 

a l l  techniques is sinaller. Ski l l ed  labor enters the production process 

almost entirely off-farm (e.g., in wages paid t o  m i l l  workers or to drivers) 

and its importance increases, t5erefore, with grow-ing farm yields of paddy 

because of the inverse effect of iLcreased yFelds on farm costs. Elasticities 

are slightly greater when production is for export, reflecting 

the added weight of skilled labor in transport costs. 

Zhe economic costs of land have been assumed throughout to be 

zero. Plthough Land rents exist in s o m e  areas (e.g., Operation Riz 

Segou) , they are paid for spec i f i c  types of empoldered rice land, i.e., 

as payments for capital embodied in land which can be used only in rice 

productfon. me only producing area where land nay be sa id ,  perhaps, to have 

alternative value is in the Office du ?Tiger here  the capital costs have Seen 



considered as sunk and where alternatives include cotton, sugarcane, 

and dieat. The renEs generated in any of those a c t i v i t f e s  would, as 

Table 13 s'noxv's, have to  b e  equal to more than 90,000 francslhectare 

for net soc ia l  profitability io the current Office technique to b e  negar2ve. 

-4bhough the intensiffed Office technique i s  less socfally profitable than 

the current one, land rents must be greater than 125,000 fracs/"nectare 

if that technique is to  become soc ia l ly  unprofita5le because of the higher 

paddy yields ?raduced i n  the proposed intensiffed technique. 

Yields 

The elasricity of net social p r o f i t a b i l i t y  with respect t o  paddy 

y ie lds  is  large, reflecting the fact that the average cost of the most expensfve 

of the f o ~ r  z c t i v i t i e s ,  farm production, varies inversely with y ie lds .  This 

implies that social profitabil i ty  can be greatly improved by increasing yields; 

tht improvement would be dhinished,  however, if raising yields involves 

raising variable costs of production. There is no general pattern of 

sensitivity to yie lds  across the group of activities except t h a t  the net 

social prof i tab i l i t i e s  calculated for export markets are more sensitive 

to changes in  y ie lds  than are those calculated for domestic markets, because 

their central values are smaller to begin with. 

-Hilling Our turns 

The elasticity of net s o c i a l  profitability with respect to changes in  

milling outturns is also large, reflecting the influence of those outturns 

on average costs of f i e l d  production, paddy col lect ion,  a ~ d  milling. 

Ouzturr, elasticities are greatest in the highest cost activities, and least  

in the lowest cost ones. One peculiarity of this elasticity calculation, 

d i c h  is shared by that with respect to y i e l d s ,  is that increases in social 



Table 13. --Changes in Social Profitabil i ty of Office 
dn N i g e r  ~ e c h n f ~ u e s  in Function of F a ~ d  Rents 

( m f l m t  rice) 

N e t  social prof i t  when land 
renta is equal to 

'1a mf/ha, converted to mf/mt rice by dividing by appropriate 
net paddy yields and milling outturns, 



profitability from effici,ency lim~rovemeats (e.g., ir;creases in outturns 

due to nore careful m i l l i 2 g )  are greatest in those export activities 

ill wiic'n aer social ~ r o f i t a b i l i t i e s  are smaller than in domestic markets. 

The Gorid Price of ?-ice 

C h n g e s  in net s o c h l  profitabil i ty with respect to the world price 

of r ice ,  shorn in Table 14,  mst be interprezed cautiously. The natural 

proCetrioa prodded rice production for domestic narkers a l l o w s  quite 

large clhanges 5.n worfd rLce prfces without endangering the social p r o f i t a b i l i t y  

of inport substitution; for example, the world price of rice would have to 

f a l l  to sougfp $230/metric tan s bout three-fourths of its average value 

2x1 th i s  study) befurs the social  p r o f i t a b i l i t y  of the current Office du Niger 

technique became negative. On t3e other haad, rice production fo r  export 

is very sensitive t o  changes in I-:orld prices and its soc ia l  prof i tabi l i ty  

becones negacfve oven in the  b e s t  market a t  Bouake if the world ?rice f a l l s  

an27 10 percent. 

.bong rile factor prices only changes in the costs of unskilled labor are 

l2keLy to make very mch difference fn total  social  costs and net benefits 

of rice praducrion. T h i s  Amplies that errors in measuremsnt in field Izbor 

tfzes umfd have tinportant consequezces for eszinations of net social 

?rof i tabi l f ry ,  as errors in estimtion of rhe shadow price of unskilled 

labor. %t such C X ~ O O S  would affect the relative social proff tabi l i ty  

of rice campared rL5 that af its importat Xalian alternatives (millet, 

cotton, . a d  groundnuts) is less I*~%ly, however, because cfianges in the 

sbtdcx ~ r f c e  sf labor would a f f a c t  the entire a5riczftt;ral sector, thus 



Table  14 .--Net Soc ia l  YrofitabLli.ty in Relati,on ts t h e  World Market Price of Rice 

( 8 1 m t )  

Net social  prqfitabL1,ity fpr a world price (Thai 25-35% brokena) -- of 

Activity $2OO/mt $250/mt $300/mt $JIiO/rnt $400/mt $ 4 5 O / m t  $SOO/mt $550/mt $600/nt: 

ONC/PCO/IMO/BK 
ONC/FCO/ LMOIKAY 
ONC/PCO/IZYIO/ABM 
ONC/PCO/IMO/BKR 
QNC/RCO/LMO/BKE 

01-11 IPCQ/XMO/BK 
OM /PCO/INO/ABN 
ON1 /PCO/ I .E~~ /DKR 
OWI /PCO/IMO/BKE 

CFS/PCS/IMS /BK 

CFSI /PcS/IMS/BK 
CPSZ/PCS/IMS/ADN 
CFSI /PCS /T.MS/DKR 
CFS I /PCS /TMS /BKE 

TS /P CR/ZMS /BK 
TS/PCF/HP/SIF 

TPS/PCR/XMS/DK 

TFM/PCM/IMS JBK 
TFM/ PCM/IIP/MOF 

CFM/PCM/IMS /BK 

CFMI /PCM/IMS/BK 
CFMI/PCM/IM/GAO 
CFMI /PCM/IMS/ABN 
CFMI /PCM/IMS/DKR 
CFMI /PCM/IMS/BKE 



c:=ngiag nst social ? r o f i t s b i l i t p  -,ore or less evenly acrcss it. There is also 

reason tc believe that labor tbes in rice production are sysremticdly 

anderst at ed . 
Only the special case OF t k e  social p r o f i t & i l i t p  ~5 rice production 

in ti-re Office du Xiger was  analyzed with respect to the ccsts of land 

as shown in Tzble 13. This analysis demonstrated that i f  land has no 

alternative aconmic value more extensive techniques Ci.e., the current 

technique) , though lower yielding, are mre socially profitable . 
The elasticities of net social profitability with respect to paddy 

and to outturns yields are large, implying that errors in estimation of 

these parameters would have important effects on net social  p r o f i t a b i l i t y  

estimates. A conservative approach was taken to estimation of yields 

ia this analysis, however, so, if anything, net social profitability 

was systematically underestimated. Ths problem of yield estimates is 

probably mast important in the rainfed and flooded f ield techniques 

where production varies because of rainfall an6 flood variability. Discount 

factors were applied to average yields i n  average rainfall and flood years 

to try SO include some of the cost effects of yield variations in the 

analysis; to the extent, therefore, that production Is less variable than 

ft bas been in those techniques, net social profitability v i l l  be  improved. 

Maling outtuns can be increased by more careful milling 

azd thus @rove net social profitability markedly. Comparison of Malian 

outturns to outturns in similar milling techniques in other areas of the 

world suggests, however, that they are competitive and that l i t t l e  further 

&~rovemerrt can be expected. 



CONCLUS IOKS 

The Xalian rice sector enjoys a strong cmparative advantage awing 

t o  low irrigation costs, high paddy yields, and efficient milling. Although 

private prof i tabi l i ty  in the sector is much less than social profitability, 

efficient techniques Save been adopted rapidly by farmers because they 

are more pr iva te ly  profitable thza traditional r ice  product5on techniques or 

than cowering crops. This supply response has enabled the Falian government 

t o  achieve most of the objectives of its rice polizy. 

There remain two policy problems to which this  analysis is perhaps 

relevant. One is the preference of the government t o  subsiklze OPAM1s 

losses rather than to pass OPAM's costs on t o  consumers in the form of higher 

cereals prices. Thls has led to the accumulation of large OFAM debts 

and t o  the i n a b i l i t y  of the government to control private market prices,  

which have been higher than official  r e t a i l  prices. The demonstration 

ajove t3at private ~ r o f i t a b i l i r y  is iess than sacial argues for an 

&crease in official  producer and consumer prices, but only so nuch as to  

cover OPAY'S marketing losses and t o  bprove farm p o f i t a b i l i t y .  Any 

increase beyond those levels, say t o  the point at which the domestic price 

would equal the c.2.f. price, would destroy export competitiveness and 

necessitate cans*qt ion  or export subsidles in years of surplus production. 

The sacon0 is the problem of food security. The approach 

of Halian policy makers has been to try to 

achisve food security by using the current Office du Niger tec'mique, 

tke flooded projects at Segou and Yopti ,  and to a lesser excent the 

&proved rainfed areas of southern -12. In an average rainfall and flood 

year, t h i s  pol icy  is successful, allowing satisfaccfon of that year's 



Senand zs veli as the accmuiatioo of stocks  f a r  t h e  f o l l o ~ f n : ?  pzar. 

In a drought or sub-normal rainfall and flood year, this policy is 

unsuccessful because of harvest failures in the  flooded projects and in 

southern mii, not only in rice but in s t r i c t l y  rainfed cereals such as 

millet and sorghum as aell. 

There are several approaches to achieving greater food security. One 

is to fnvest- not in more rice groducrion but in export crops (e.g., 

cotton and groundnuts) which may have greater social prof i tab i l i t i e s  (z, 2) 
and to hold the foreign exchange thereby earned or saved as reserves with 

which to Lnport cereals in drought years, T h i s  would be the reliance upon the 

international cereals marker which has already been rejected by the Malian 

government as involving unacceptable social, economic, and political 

costs (2, 10). 

A second 'is to constitute reservas out of domestic production (and, 

?eri.aps, aid) in good or even average years and to  hold stocks as ihysical 

reserves against production failures iz drought years. The size of 

necessary reserves and associated management problems might m& such 

a policy very costly at the aational level, and it is doubtful that 

constitution of such stocks can do much except relieve emergencies 

unril fnternational aid arrives i , C  deficits are very large . M a l i ,  

for a-le, received more than 430,000 metric tons in cereal aid in 1973 

arid 1974, in addition to more than 100,000 metric tons of commercia1,rice 

imports. So while the first two policies (constitution of foreign exchange 

or grain reserves) could obviously improve security, they will imply some 

reliance upon food aid and commercial markets. 

A third is t o  invest more in irrigared agriculture, whether in the 

Office du Niger or in numping projects along the major rivers, such as 

the one at San on the Bani. This pol icy  would guaragtee production as 



o~pased  to holding  i n t e r - a n u a l  stocks. The analysis of nee social 

~ r c  f i t  a b i l i t y  here shows that s i t l i l e  the nost iqortarzt irrigated tec5niques 

COXC and ON11 are also the most socially profitable, their com~arative 

advantage de2ends partly upon the assumption that the capital costs of 

irrigation are sunk. To expand large-scale irrigated agriculture i n  other 

areas would require new infrastructure and would :robably be prohibitively 

cost ly .  

A fourth approash is to  expand the small-scale rainfed and irrigated 

agriculture in southern Bzli, ~ o t  only of rice but of other cereals- T'e 

=*cia1 p r o f i t a b i l i t y  of the principal improved rice production technique 

 here (IPS) is lagh, and the physical area suited t o  tizat technique is 

large i f  the problems of human and animal disease can b e  solved. This 

approach wodd re ly  on rainfed agriculture to sone degree and would therefore 

be less secure than large-scale irrigarion, but i t  would allow the 

exploitation of areas i n  which rainfall variation is  less and tfie natural 

securi tp of production is  greater, 

A fifth approach, now being adopted by the Malian government, is to 

expand the empoldered areas in the Hopti and Segou projects ,  while 

promoting intensification there and in  the Office du Niger. Expansion 

of the polders is  now limited by the technical requirment that they 

achieve a high probability of f i l l i n g  (in 95 of 100 years), in order t o  

provide a greater amount of security. Empoldering smller areas will also 

promote the intensification in the flooded systems by reducing risk associated 

with flood failure. Promotion of the intensified technique i n  &e Office 

du Niger, while slightly l e s s  socially profitable than promotion of the 

current technique, would hcrease total output, whether for constitution 

of stocks Ear domestic use or export and is thus consistent with increased 

security and only s l i g h t l y  diminished economic eff ic iency.  



There are severzl &portant z~nsequences of this approach. One is 

Chat it kelps tc ensure official cont ro l  05 trrjan suppl i e s  by cozcentrathg 

rice production fn Z h i t e d  areas to &ich entry of producers is restricted 

and l a  which economic incentives encourage entry, A second is that i t  

neglects the broad exploitation of mixed rainfed and irrigated agriculture 

in southern Mali, which might provide greater economic benefits and mark 
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2roductian security Cat least if conpared to the flooded projects at 

Segou and Hopti), but which is not likely to expand as rapidly or to produce 

as much marketed rice as are tne techniques in the Delta or in the Office 

du Xiger . 
-4noLhr consequence of t e s  approach to achieving greater security is 

thaz ir restricts benefits of investnents in rice production to relatively 

snail sectors of the rural po?ula:faa. This is likely to be rrue to the 

degree  at intensifization in the :flooded projects and the Office du 

Xiger, without reduction of holdings, is pronoted,  and construction of 

nev polders is  neglected. The maldistxibutive effect among producers will 

5e heightered to the extent that producer prices are raised in order t o  

hcrease the private grofitabilitp of the interrsified techniques. 

Finally, this approach to production security establishes the 

b a s i s  for Malian rice exports -chin West Africa, an 

advantage which none of the other approaches provides, and 

thereby he lps  to advance other objectives of Malian agricultural policy, 

including increasing incomes and supplying urban markets. 



'see ( 2 ,  - - 4 )  which show that rice parcels i n  eight areas of the Delta 

surveyed in 1973 and 1974 vary, on average, between 0 .8  and 4.4 hectares. 

Accurate estbations of the total area devoted to traditional rice 

cultivation in the Delta are not available because of the lack of asrial 

photographs of the region before harvest rime in December. llhe average 

holding of millet was about 1 .3  hectares per family but the t y ~ i c a l  family 

d i d  have 1.5 hectares of rice and 1.3 hectares of millet; the mode seemed 

to be that familios or zones would tend to b e  more specialized in one crop. 

'see (L, vol. 1, pp. 199-228) for a description of the Delta's 

rice cultivators in  the 1950s and early 1960s. 

'see (1, - vol . 1, p , 221) , where usable rain i s  defined as three 

millbeters in one day. Gallafs observes that the first useful  rain 

generally fell between IS May and 15 July (1). - 

'see (L, vo1. 1, p. 99) , where G a l l a i s  vriteo that Pierre Viguier , 

zrr sgrcrrcdst r&n ~ o r k o 3  tc the Z r ~ n r ) r  S l r r l a  52 ttrp 1Sr3nsi i & ~ t i f i e d  

41 varieties of 0. glaberrima. 

 omen's work is usually limited to  threshing, winnowing, and head 

laading paddy home. Children help with plow5ng and crop protecrfon, 

6 ~ e e  (&I for a discussion of the problem of w i l d  riices. This seems 

t o  b e  more serfous in Operation Riz Mopti than elsewhere in and around 

the Delta: To combat wild rice, Earners sometimes plow after harvest 

and mechanical deep plowing is sometimes done. Cheecaf methods of control 

have been rejected as too expensive. ilr Mopti there has also been a program 

of weeding i n  deep water (faucardage), which necessitates taking land out of 

production for one season. 



only 12,703 were harvested. Polders at that project were  redesigned and 

reduced from a planned 31,000 to 26,000 hectares (7). Reduction of areas 

 thin the protection dike  causes an increase i n  the average fixed costs 

of irrigation works, but such increases are partly offset by the value 

of the pasture planted in areas taken out of rice.  

1 8The Of fica du Niger was established by the French Empire to grow cotton 

as an export crop and rice as a subsistence crop for settler farmers, mazy 

of whom were brought to &li from what is now Upper Volta. The Office is in an arid 

w e a  of low population d e ~ s i t y  and efforts to ineensify production there have, 

until recently, failed, in part because of issufficient density of 

settlement. See (13) - for a history of the Office. 

'The remaining unit is used as a seed farm by the Office's administration. 

n e r e  are also some rice lands (hors casier) outside the officially 

develo2ed area which nay produce 2,000-3,000 mt of paddy. 

" ~ o t e ,  in o r i  , that Operation Riz Segou supports 115,000 to 

125,000 people on a rice area of 35,000 hectares (2). 

' 5 i e l d  estimates in the Office are made from crop cutzings and perhaps 

overstate true yields. 

''The project has raised average farm size to about 3 hectares, thus 

contributing t o  the installation of rice as a staple crop i n  a region where 

it had been secondar?. 

I3seed costs and fn-kind service fees are converted t o  iiianeg at 

the official. paddy price of 40 francsfkg. 



N 
14mst is, if NSP = Z .aij s - V(Pw - Zaitpt) and if NSP = 0 ,  

z i=l 

th th 
where aij is the j domestic input into the 1 activity, s j is the shadow 

th 
price of the j input, V is the shadow price of foreign exchange, P w i s  the 

world price of rice ourput, ait is the tth tradable input in to  the i 
th 

th 
act iv i ty ,  2nd 2 ,  L is the border price of the  t tradzble input. 

E 4  
Current fertilizer use in the Office du >Tiger, f o r  examle, is 

roughly 30 kilograms of urea (46-0-0) per hectare. Assuming tke response 

of yie lds  to nitrogen is 15 kilograms of paddy to 1 kilogram of nitrogen, the 

average yfeld increase in the current Office technique would be about 

210 kilograms ( i .e . ,  30 x 0.46 x 15 = 207) or only 25 percent of the 

difference between yields there and yields in the flooded rice project 

(l. e . ,  2250 - 1400 = 850; 210 850 x 0.25) (9 
-, - 
Lo~xperience w i t h  the S a n  project is too  short to serve as a guide  

to its long-run c o s t s  and returns. It is clear, nonetheless, tha.t: the project 

is more c o s t l y  than i r s  relevant alteernat-ives in the flooded projects. 

According to (a, capital costs of irrigation i n  the San project 

are 2 mfllion to 2.5 m i L l i o n  Malian francs/haj capital costs in other 

polders of OperatfaP Riz Segou cite less than 500,000 Efalian fr,mcs/ha. 
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Correlation analysis was  done for time series data on production of 

rice (ushg a l l  tec-miques), millet and sorghum, cotton, and peanuts from 

1960 to 1946. (The data are in Appendix Table 3 of (5) .) 

Outputs of rice, dllet and sorghum, and peanuts were found to be  positively 

correlated at roughly 0.6, with significance greater than 95 percent. (Cotton 

was correlated w i t h  the other crops at about 0.3,  a t  significance levels less 

than 70 percent; this is prubably due to the rapid growTh of cotton output 

in Mali during the 1960s and 1970s.) The coefficients of var ia t ion  of rice 

and millet and sorghum output were, respectively, 20 percent and 14 

percent, which suggests that rainfed cereals may, in  fact, be less subject 

t o  variation than rice production. The significance of t h i s  result is  open to 

same doubt because the trend of rice output since independence has been affected 

importantly by government policies (especially increases in producer prices 

and investments in improved polders) in a way that the trend of millet and 

sorghum oatput has not. It is obvious, however, that output in the Office 

du Xiger (which produced more than one-third of Yalian paddy output in  1976) 

2s secure, and it is probable chat production in most of the improved polders 

is mre secure *zr, exciusiveiy rainfed cereals in a l l  but the wettest areas 

of Xali- 
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Table A .  --Total Cost  S~lltu\~ery of Product Fun and P o s t - l h r v e s t  Techniques 

Teral Total  T a t a l  s o c i a l  coet 
IJnski l led S k i l l e d  Tradable Taxes a n d s u b s i d i e s  market social m i l l e d e q u i v a l e n t :  

Technique l a b o r  labor Capi ta l  Land inputs Tradables  Nontradables cast  cost  ( ( m f ) l m t )  ($US/mt) 

Farm p r o d u c t i o n  
(mf /ha) 

UNC 
ON1 
CFS 
CFST. 
TS 
IPS 
TFM 
CFM 
CFM'L 

C a l l e c t i o n  
(mf / tan paddy) 

P C 0  
PCS 
PCR 
PCM 

Milling 
( m f l m c  rice) 

IMO 
IMS 
SM 
HP 

D i s t r i b u t i o n  
(mflnt rice) 

BKO 
ABN 
DKR 
BKE 









Continuation of Table A-2. 

* Source o f  date i~ (6 ) .  
a 80 kgs of farmers seed a t  50 mP/kg 2 out of every 3 years and 80 kge of improved seed at 60 mf/kg evvey third year. 
Estimated real cast of improved seed i e  105 mf/kg, 

b farmer price COB t -- 
100 kgs urea 
100 kgs dialnmonium phosphate 

C~urohasa price of 2 oxen i s  M0,000 rnf and it i~ assumed they are resold R E  prchase price. Interest cost i s  140,000 x 8 
percent and 2 animals are used over 5 l~ectares ,  

d~quipment 

Cart: . 

Plow 
Harrow 

, Seeder 

Bee tares used -- 
7 ;1 50% use 
5 

Farmer price (mf) -- Cost (mf 1 
77,585 94,995 
42,594 486,500 
21.,526 38,000 
73,280 80,000 

All equipnsnt is depreciated over 10 years ae 8 percent interest. Annual costa of  spare parta (moldboards end plowshares; 
are est imated a t  648 mf/ha. * 

e Capl ta l  value of 220,000 mf/ha annualized over 25 years at 2.5 percent. 

f ~ o s t s  of animal feed and care, 

=600 kga of paddy/ha x 50 mf/kg. 

h160 kgs of peddy/mt r 50 mflkg threshed is charge t o  farmer. It i s  assumed that farmer threshes 450 kgs of paddy by hand. 

i. 20 percent are 3 months on value of labor and seed, plus 2 .5  percent over 6 months on valve -f fert i l izers .  





Contin.uation of Table A-3 

>k * mt/ha Source of d a t a  ie (4) 

a 100 Lgs o f  Eermrs seed a t  50 mf/lcg two out of every three years and 100 kga of  improved eeed e t: 60 mf /kg every 
th ird  year. 

b 
Nand t o o l s  valued a t  300mf/ha per year I 

Purchase price of 2 oven i s  140,000 m f  and it: i s  aasumed they are resold a t  purchase price. Intereat: cost  
is 140,000 mf x 8 percent and 2 ani.rna2s ate uaed over 4 Iiectaree 

Equipment 

Cart 
Plow 
Harrow 

Hect'atea Used 

20 + 50 % uae 
4 
10 

Farmer price Cos t - 

A l l  equipment i s  depreciated aver 10 years a t  8 percent. Annual coete of apare parts (moldboarde and plow- 
shares) ere esti.rnated a t  810 mf/ha. 

Investment costs equal to 400,000 rnf /ha, annualized over 25 yearrr at: 2 . 5  percent. 

Animal feed,  

140 kge of peddy/he valued a t  50 mf/kg. 

h 
Rice project  charges farmer 12 percent of anmount of paddy threshed (1 e.  1400 kgu/ha x 1 2  percent x 50 mf/kg). 

20 percent over 3 montha on value of labor and seed. 



- - - - - - - - - - - - - - . . - - - . -. . - . . . . . 

Table A-4.  --Production Budget for Farming - CFSZ (mf/ha)** 

Unekilled labor ~ c t t t : i  

Market Skilled Domestic T radable Taxes ar~d aubaldiea markcl. 
Inputs bian..de ya va lue labor c a p i t a l  Land inputs Tradablea Nontradables value --- ..- 
1. Direct tabor 

A, Land preparation 
B. Seeding 
C. Chemical application 
D. Weeding 
E. Pest control 
P, Irrigatian 
C. ILtvesting 
ti. Threshing 
t, Transport 

4. Interest end depreciation 
A. Small tools 
B, Animals 
C, Animal impl.c?menta d 
D. Mechanical equipment 
E, Land improvement 

5.  Operation and maintenance 
A,  Animals f 
0 .  Animal implement8 
C. Mechanical equipment 
D. Land improvements 

6, Extension services 5900 300 1500 - 1600 - 6100 Ib 
7. Fixed charge8 g - 10000 10000 

8, Land cost  

9, Other costa 
A, Mechanical threshing h 
0.  Interest on working i 

capita 1 

Total costs 49649 9982 28942 23602 -16391 - 1778 94006 -- - * 
Yield 2 . 3 7 5  ; market price fano gate 5 h f / k g ;  ratios of shadow price t o  market price for: unskilled tabor 1 _, skilled 
labor 1 ,  capital l a n d  1 , end foreign exchange 1 ; toea1 social cast per hectare 112.175 ; total 

- - - 0  - • s - 3 - -  3 -- % --L 71, 071 



- .. 

Gontinuation of Table A-4. a 

*me/ha. ?'c* 
Source o f  date Is  (8) - 

a 
80 kilograms of Earnera seed 2 out of 3 years a t  50 rsf/kg plus 8 kilograms of i~nproved seed every third year purchased a t  
60 mf /kg. 

50 kgs of urea 
50 kgs of diamnonfum phosphate 

Cost 
fin &/kg 

C Pueohese price of 2 oxen is 140,000 mf and i t  i s  assumed they are resold a t  purchase price. Interest cost  i s  140,000 mf x 8 
percent and 2 animals are used over 4 ha, 

dBquipment 

Cart 
Plow 
liarrow 
Seeder 

Hectares used Farmer price 

15 use 
4 
7 

40 

Cost - 
94,995 
46,500 
38,000 

340,000 

A l l  equipment is depreciated over 10 years a t  8 percent. Annual costs of spare parts (moldboards and plowsharee) are 
estimated at 810 mf. 

e Investment costs equal t o  400,000 mf/ha, annualized over 25 years at 2.5 percent. 

f ~ o s t a  of animal feed. 

g200 kgs of paddy/ha a t  50 rnf/kg. 

h12 percent of amount of paddy threshed ( i .e.  1800 kgs/ha x 0.12 u 50 ~t/he). 

'20 percent over 3 monthd on value of farmer's labor and seed plus 2.5 percent on value of ferti l izers over 6 months. 
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Continuation of Table A-9. 

43 
80 W / h a  of farmerst seed valued a t  50 mf /kg two out: of three years and 80 kgs/ha of improved seed purcl~ased at 60 rnf/kg 
every tt>Clbd year, 

b 

50 kgs o f  urea 
50 kgs of diammoniun~ phosphate 

Farmer price 
92 mf/kg 

Cos t - 
145.6 mf /kg 
144.6 mE/kg 

C~urcllasa price of 2 oxen is 140,000 mf and it i a  es~urned they a r e  resold a t  purchase price. Interest cost is 140,000 x 8 
percent, and they are used over 6 hectares. 

dhuipment 

C a r t  
Plow 
Harrow 
Seeder 

Hectares used - Famner price 

15 { 50 percent use 77,585 
4 42,594 
7 21,526 
40 311,440 

Coe t 
_L 

94,995 
46,500 
38,000 

340,000 

A l l  equipment i s  deprec iated  over  20 years a t  8 percent. Annual casts of @pare parts (moldboards and ploweharea) are 
estimated at 810 mf. 

8 Animal feed. 

'240 kge/hs of paddy x 50 mf/kg. 

g ~ d m i n i s t r a t i v e  costa, such a s  maintenance of marketing records and provision of technical assistance not included in costs 
of extension services. 

hlrarmers charged 6 rnf/kg of paddy threshed. 

'20 percent over 3 months on value labor and i e e d ,  plus 2 1/2 percent over 6 months on cost of fertilizers t o  project. 



Table 3 ,  *-Budget for Collection 

PC0 

(mP/mt paddy) 

Inputs 

Total 
Unskilled Skilled Tradable Taxee and eubsidies market 

labor labor Capltal Land inputs Tradables Nont radables value 

1, sackea 

2, Handling b 

3. f iansportc 

4 Conuuissions d 

5 .  Capital chargese 

6.  Storage 

7 ,  Other 

Total 

Price received a t  mi11 64,250; ratios of shadow price to  market price for: u n s k i l l e d  labor 1 ; skilled labor 1 , 
capital  1 , land 1 ; total social cost per kilogram paddy 11.86, soc ia l  coat: per metric ton m i l l e d  product 
equivalent 18 , 246 . 
a Sacks calculated a t  575 mf/sack, 3 usas/aack and 14.3 sacks/taa of paddy, 

' ~ i e l d  collect  ion. 

C 83 mf/ton-kilometer and 30 kilometers average transport in Office du Niger 

paid t o  OPAM for marketing and storage services. 

e 
Included i t 1  mi l l ing  aosts asrsociated with t h i s  technique. 



Table B,--Budget for Collection 

PCS 
(mf/mt paddy) 

Tota 1 
IJnskilIed Ski l led Tradable Taxes and subs id ie s  market 

labor labor Capi ta l  Land inputs Tradables Nont radables value 
-------. -- -- --- 

L) 1 .  Sacks I 49 5 193 - 1,511 413 138 2,750 

2. Handling b 490 490 700 g 1,260 350 210 3,500 
C 3 .  Transport I 1,400 1,000 1,800 500 300 5,000 

4 . Commissions d 770 770 1,100 I 1,980 550 330 5,500 

5 .  Capital chargese - - .. .. - - - L 

6. Storage - - g - - I - - 
7. Other I I I - - - - - 

1'1-ice received a t  mil166,750; rat ios  of shadow price to market price for: unskil led labor 1 ; s k i l l e d  labor 1 , 
~ : ~ @ i . t a l  1 , land 1 ; total  social cost  per kilogram paddy 16..75; social cost per metric eon milled product 

equivalent 13 , 959 . 
-1 1 !;acks calculated a t  575 mf/sack, 3 uses/sack and 14.3 .acks/ton o f  paddy. 

' v i e ~ d  co l l ec t ion .  

1 " ~ 3  mf/ton-kilometer and 60 kilometers average transport in Operation Riz Segou. 

/ ' " ~ e e  paid  t o  OPAN for marketing end storage services. 

rncluded i.lr mill fng aosts associgted w i  th t h i s  technique. 



Table B,--Budget for Collection 

PCB 

(mf /mt  paddy) 

Total 
Unskilled Skillsd Tradable Taxes and subeidiea market 

Inputs  labor labor CapL tal  Land inputs Tradable8 Nontradablea value 

1, sacksa  

2, Handling b 

C 3, Transport 

4. Canuni soions d 

5 .  Capital chargese 

6 ,  Storage 

7, Other 

Price recetved at mill66.900;ratioa of shadow price to market price tor: u n s k i l l e d  labor 1 , skilled labor I 1 

c a p i t a l  _! , land 1 ; total social cost per kilogram paddy 13.25, social cost  per metric ton milled product 

equivalent 21 , .032 . 
a Sacks calculated at 575 mf/sack, 3 uses/sack and 14.3 sacksiton of paddy. 

b ~ i e l d  collection. 

C 50 kilometers a t  83 mf/ton-kflometer in Sikassa region. 

d ~ e e  paid t o  OPAM for  marketing and storage services. 

Et 
Included in milling costs easacia ted w i t h  e l ~ f  s technique. 



Tsble Be--Budget for  Collection 

( m f l m t  paddy) 

Inputs 

Tot& l. 
Uns k i l l e d  Skilled Tradable Taxes and subs id ie s  market 

labor labor Capital Land inputs Tradablee Nontradables value 

1. Sacks a 

2. Handling b 

3. Transport C 

4, Commf ssions d 

5 .  Capi ta l  chargesa 

6. Storage 

7 .  Other 

Total 

Price received a t  m i l l ~ & ) ;  ratios of shadow price to market pr ice  for: unskilled labor 1 , s k i l l e d  labor - 8  1 

c a p i t a l  1 , land I ; t o t a l  social cos t  per kilogram paddy 13.96, , soc ia l  c o s t  per metric ton mi l led  product 

159 . equiva lent  22 , 
a 
Sacks calculated a t  575 mf/oack, 3 uses/sack and 14.3 aacks/ton of  paddy. 

b ~ i s ~ d  c o l l e c t i o n .  
I 

'60 ki lometers a t  83 mf/ton-kilometer i n  Mopti region. 

paid t o  OPAM for marketing end storage services. 

e Included i n  milling costs asaociated with t h i s  c o l l e c t i o n  technique, 





Table C,--Budget for Milling 

IMS 

(mP/mt milled rice) 

Total 
UnekilLed Skilled Tradable Taxee and subsidies me rke t 

Inputs labor labor Capital Land inputs Tradables Nontradables value 
--.- 

Direct labor 

Fue 1 

O i l  

Electricity 

Rent 

Interest and depreciation 
A ,  Building 
B, Equipment 

Maintenance and repair 
A ,  Building 
B. Equipment 

Capital cha rgesa 

Insurance 

Other 
A. Overhead 
B. Losses 

Total 729 4,666 'L ,441 - 4,206 1,327 885 13,254 

Yield 63% ; Rice percentage broken8 50 ; price received ex-mill ma.; ratios of ahadow price t o  market price for: 

unskilled labor 1 , ski l led  labor 1 , capital 1 , land 1 ; total social  coat per metric ton m i l l e d  r ice  11 , 
042 . - 

Source i s  (7 ) .  

a 
3.5 percent aver 6 montha on in-mill value of paddy. 





Table C.--Budget for Mill ing 

HP 

(mE/me mil led  rice)  

Total 

Inputs 
Unskilled Ski l led Tradable market 

labor labor Capital Land inputs Tradable8 Nontradables vslue 

1 .  Direct labora 

2.  Fuel 

3. O i l  L I - I - - I I 

4,  E l e c t r i c i t y  - - - .. - - I I 

6. Interest and depreciation la 

A. Building 
8. Equipment 

7.  kfaintenance and repair 
A .  Building - 
R. Equipment - 

8. Capital charges - - o - o - *. - 
9. Insurance - I ... I o - I* - 
10, Other o - - ,. a - I - 
Total 30,000 - - I - C I 30,OOG 

Yie ld  70% ; rice percentage brokens 80 ; price  received ex-mill  n.a . ;  rat ios  of shadow pr ice  to market price for: 

unak. i l l ed  labor 1 l_, skilled labor O , cap. La1 1 , land -3 10 + social cost per metric ton mil led rice 30 , 000 . 
a 18 kllograus or paddy hand pounded per day, yielding 12.6 kilograms of rice; women hand pounding rice are aseumed t o  be 
paid EJC 75 percent of mle wage, i ,e ,  a t  375 mf per day. 

b~nrereet and depreciation coats  of mortar, p e s t l e ,  and winnowfng bowls ere ins ign i f i cant .  
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