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1 INTRODUCTION 

The purpose of thIS report IS to update mformatIOn about Senegalese nce consumptIOn 
and IdentIfy actual and expected Impacts of nce sector reforms on nce consumption patterns and 
consumer mcomes and well-bemg Ultimately, the success of nce market lIberalIzatIOn depends 
on ItS effect on consumer mcomes and well-bemg (mcludmg nutntIOnal status) ParadOXically 
consumers have not fIgured Importantly m the debate on market reforms 

Much of the debate about the ments of market hberahzatIOn has concerned Its Impact on 
the productIOn of local nce and the fmanclal health of the local nce mdustry ThIS has been the 
focus because local productIon IS conSIdered by some to be the best (and some would suggest, 
only) way to ensure long term food secunty Unfortunately, the concepts of food self-suffIcIency 
and food secunty have frequently been confused m the debate The food self-suffICIency 
argument rests on the assumptIOn that relymg on trade IS dangerous because It exposes countnes 
to the vaganes of tradmg partners (and the world market) The reverse SIde of the com IS that 
attemptmg to achIeve food self-suffIcIency can be very costly by not allowmg countnes to explOIt 
goods and serVIces (WhICh may not mclude baSIC foodstuff) m WhICh they have a comparatIve 
advantage Sustamable and growth-fostenng agncultural development relIes on IdentIfIcatIOn and 
specIalIzatIOn m areas of comparatIve advantage The corollary to thIS argument IS that 
sub sectors that do not enJoy comparative advantage are allowed to declme 

The cntIcal questIOn that needs to be answered m the context of nce sector reform m 
Senegal IS whether the local nce mdustry can be a regular source of low cost food when 
measured m terms of true economIC benefIts (1 e companng true economIC costs WIth true 
economIC returns) A compamon report funded by the USAID RIce Sector Adjustment Project 
(RSAP) has found that some of the local nce productIOn systems operate at an economIC loss, 
nce produced m these systems can not compete with cheap Imported nce WIthout Important 
SubSIdIes, WhICh ultimately hurt nce consumers and the overal1 economy (Metzel, 1998) 

No m-depth analYSIS of the economICS of nce consumptIOn has been done smce the KIte, 
et al study (KIte, et al , 1992) WIth the benefit of results from the Senegalese household study 
(ESAM)I and a subsequent study of urban Dakar households, KIte's report can be updated and 
new lIght can be shed on consumptIOn patterns, levels of expendIture and consumptIOn response 
of nce consumers ThIS m turn can mform polIcy makers about the effects of nce subsector 
reforms on nce consumptIOn and consumptIOn of substItutes, espeCIally local grams such as 
mIllet, maize and sorghum, and ultimately ItS effects on consumer welfare 

1 The Enquete senegalalse aupres des menages (ESAM) was conducted by the StatistIcs DIrectorate (DPS) of the 
Mmlstry of Fmance from March 1994 to Apnl1995 It IS an LSMS (LlVlng Standards Measurement Survey) type 
survey often conducted as part of SOCial DimenSIOn of Adjustment proJect1> The ESAM was conducted on a sample 
of 3 300 households urban and rural m each of the regIOns of Senegal InformatIOn on revenues and expenditures 
comes from 33 34 days of observatIOn one 33 dav VISit for urban households two 17 day ViSitS With a 6-month 
break m-between for rural households It took place after the devaluatIOn but before the nce pnce was permitted to 
fully adjust to the devaluation and before any other reforms were Implemented 
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2 RICE CONSUMPTION IN SENEGAL 

RIce IS the smgle greatest suppber of calones m Senegal a posItIon that untIl the mId-to
late 1970s was held by mIllet As a result of large mcreases m Imports smce the 1980s nce has 
surpassed mIllet and sorghum combmed as the most Important food m Senegal consIstently 
supplymg more cal ones than mIllet and sorghum m the last two decades In addItIon to bemg the 
dommant source of calones, nce IS especIally Important as a wage good m urban areas 
Consequently, It IS a strategIc good that the government feels It must eIther control or mOnItor 
very loosely AddItIonally, there IS anecdotal and CIrcumstantIal eVIdence that mIllet producers 

") 

who also consume nce, attempt to "peg" or lInk mIllet pnces to nce pnces- ThIS contnbutes to 
makmg nce an Important determmant of overall mfiatIOn 

Hlstoncally, nce has not been a tradItIOnal staple food for much of Senegal outsIde of the 
Casamance RIver Valley, where the Dlouia have grown It for centunes Before nce was 
mtroduced to other areas of the country, mIllet and sorghum (and fOnIo) were the staple foods 
WIth rapId urbanIZatIOn, a polIcy of provIdmg cheap nce, and httle Improvement m mIllet and 
sorghum productIOn and processmg systems, nce overtook these tradItIOnal grams m the 
Senegalese dIet ThIS happened fIrst m urban areas, where ease (speed and low cost) of 
preparatIon gave nce a dIstmct advantage over other grams More recently, anecdotal eVIdence IS 
that nce has been overtakmg the tradItIOnal coarse grams even m rural areas 

2 1 Trends and FluctuatIOns III Aggregate ConsumptIOn 

RIce consumptIon m Senegal has grown strongly over the past three decades smce 
mdependence Most of thIS growth has been fed by nce Imports, WhIch were eqUIvalent to 80 
percent of nee consumptIon m the 1961- 1995 penod DomestIc productIOn has played a 
relatIvely small role m meetmg 
nce demand 

Aggregate consumptIOn 
levels grew from approXImately 
150000 MT m 1961 to over 
500,000 m 1995, as FIgure 1 
shows Carryover stocks (the 
dIfference between consumptIOn 
and the sum of local productIOn 
and Imports) have generally 
been small Overall growth III 
nee consumptIOn m the 1961-

Figure 1 

Domestic Production Imports and Consumption of Rice 1961 1995 
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Source FAOSTAT from FAO webSIte 1997 

? 
- There IS strong correlation between rice and millet prices at retml despite sharp seasonal fluctuatIOns In the latter 
Over the 1990 1997 period the correlatIOn was 0 85 which IS Indicative of a real (slgmflcant) lmkage between the 
two price series (CSA 1997) 

RIce Sect01 Reforms and Consumptwn 3 



nce consumptIOn 10 the 
1961-1995 penod averaged 
5 6 percent per annum 
DomestIC nce productIOn 
grew at a relatIvely rapId 
annual average of 11 2 
percent, but from a low base 
Imported nce, grew at a 
slower pace of 7 9 percent 
each year 

Table 1 Average Annual Growth Rates In Local Production 
Imports and Consumption of Rice In Senegal 1961 1995 

Local production Imports Consumptron 
Period 

percent CV percent CV percent CV 

61-69 209 3 1 72 48 68 48 
-

7079 121 54 183 28 11 1 20 

80-89 97 36 1 2 99 14 41 
- -

90-95 09 -105 25 42 22 33 

61-95 11 2 44 79 42 56 35 

Trends m nce 
consumptIOn are clearly 
upward, but the rate of 

Notes The sum of local production and Imports Will not necessarily equal 
mcrease has been slowmg consumption the difference IS carry over stocks losses and non food uses 

down 10 more recent years Source FAOSTAT 1998 

ThIS holds true for local productIOn and Imports as well, as Table 1 shows 

Figure 2 
Growth of population and domesnc production Imports 

and consumption of nee 1961 - 1995 
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Source FAOSTAT 1998 
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Growth 10 demand for nce 
has exceeded populatIOn growth 
sIgmfymg that changmg tastes as 
well as populatIOn growth have 
fueled growth m nce consumptIOn 
FIgure 2 shows that nce Imports and 
nce demand have fatrly conSIstently 
outstnpped populatIOn growth smce 
the 1960s DomestIC productIOn, 
however, has not kept pace WIth 
populatIOn growth smce the mId-
1980s 

- - ---- - - -- ----- ---- Per capIta consumptIOn has 
grown from an average of 50 kIlograms per annum 10 the early 1960s to 60 kIlograms 10 the mId-
90s There has, however, been substantIal year-to-year fluctuatIOn 10 consumptIOn caused by 
even larger fluctuatIOns m nce Imports and domestIC productIOn Table 2 presents average per 
capIta levels of local nce productIOn, Imports, and consumptIOn for multIple-year pen ods 
between 1961 and 1995 CoeffiCIents of vanatIOn allow companson of vanabilIty The most 
notable pomt IS the relatIvely hIgh van abIlIty m the contnbutIOn of domestIc productIon to per 
capIta nce avaIlabIlIty ThIS greater varIabIlIty was most marked m the 1970s and 1980s Van
abIlIty m Imports and consumptIOn IS lower because of relIance on the much larger world market 
Another notable aspect of the table data IS that all vanabilIty has declmed substantIally smce the 
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early 1980s Smce most of the vanabilIty was m domestIc productIOn somethmg clearly occurred , 
(Improved IIT1gatIon systems?) to stabIlIze productIOn 

Growth rates m per 
capIta nce consumptIOn, hIgh m 
the 1960s and 1970s, have 
dropped substantIally m the 
1980s and early 1990s, as 
FIgure 3 shows Average annual 
rates of growth m per capIta 
demand have fallen from 7 9 
percent m the 1970s to -0 4 
percent m the early 1990s The 
dechne m the rate of growth of 
nce consumptIOn could eIther 
mean that nce has saturated the 
Senegalese market or that hIgh 
pnces (and low purchasmg 
power) m the early 1990s have 

Table 2 Per Capita ProdUction, Imports and Consumption of 
R S I 61 1995 Icem enega,19 . 

Local production Imports Consumption 
Penod 

Kgs CV Kgs CV Kgs CV 

61-69 198 025 397 020 550 020 
- - - - -- - -

7079 134 033 423 028 534 019 -

8089 136 017 545 009 652 005 -- -

9095 148 011 493 008 617 006 - -

61 95 153 029 463 021 586 016 
Notes The sum of local production and Imports will not necessarily equal 
consumption the difference IS carry over stocks losses and non food uses 
Source FAOSTAT 1998 

led some consumers to substItute other foods for nce4 

The 1970s was the penod of greatest growth m nce consumptIon It was a penod of 
relatIvely rapId economIC growth and rapId mcreases m quantttIes of nce Imported By contrast, 
growth m local nce productIOn was already declmmg from Its 1960s hIghs 

2 2 Structure of Rice 
ConsumptIon 

The Senegalese nce market IS 
umque for ItS hIgh rehance on broken 
rather than whole gram nee Only 
neIghbors GambIa and Mauntama 
have SImIlar relIance on broken nce 
For histoncal reasons assocIated WIth 
the French colomzatIOn of Senegal, 
broken nee, whIch IS far less 
expenSIve than whole nce, has become 
the dommant type consumed m 
Senegal The Importance of thIS 

Figure 3 
Average annual rice production Imports and consumption growth rates 

1961 1995 (per capita) 
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3 The results In Table 2 (and our mterpretatlOns) might also be Simply artifacts of poor data qualIty 

4 The latter explanation as we show below appears unhkely nee pnces relative to potential substitutes have not 
Increased 
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artIfact of Senegal's colomal hIstory IS that the nce consumed In Senegal IS among the lea<;t 
expensIve In the world, tt IS essentIally a by-product of nce mIllIng 

Broken nce accounts for roughly 97 percent of the nce consumed by the average 
Senegalese household Most of thIS IS "100 percent brokens," a trade category charactenzed In the 
world market by ThaIland "AI Special," and generally known to Senegalese consumer" a" "Slam" 
nce Among Senegalese consumers, "Slam" appbes to hIgh qualIty (sorted and cleaned) broken 
nce from ongIns other than Thatland (BaudoIn and SImantov, 1996) WIth the exceptIOn of a 
short penod early III the market refonn process, ThaIland A 1 SpeCIal has dommated the 
Senegalese market Further below we dISCUSS detaIls of the broken nce market and consumer 
preferences 

Average monthly household nce consumptlOn In 1994/1995 IS estImated from ESAM 
household survey data to have been 54 kIlograms :1 From the same database we compute that 
average monthly household nce expenditure (cash basIs) was 10,000 FCF A, whIch IS 19 percent 
of total food expendIture and 8 4 percent of total cash expendItures6 

In the sectIOns below, we reVIew the structure of nce consumptIOn In Senegal by 
analYZIng household consumptIOn and expendIture pattern differences by Income level, regIOn 
and place of resIdence (urban vs rural) These are Important factors InfluenCIng consumptIon 
They need to be taken Into consideratIOn when evaluatIng the effects of nce sector reforms on 
levels of consumptIOn and consumer welfare 

2 2 1 ConsumptIon and ExpendIture 
VanatIOn by Income GroupIng 

Income level IS an Important 
determInant of the amount and qualIty 
of nce that WIll be consumed by a 
household It IS also an Important 
determInant of the Importance of nce In 
overall expendIture (the nce budget 
share) Thus, households at dIfferent 
levels of Income can be expected to 
react dIfferently to changes In nce 
pnces and need to be looked at 

Figure 4 
Monthly Rice Expenditures and Rice Shares of Food Budget, 

as percent of overall household average, 1994-1995 

" 
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In all cases the bars of the bar chart refer to how expendIture or budgetshare dIVerges from the 
househott average across al Senegalese households 

Note Overall household averages are 10 000 FCFA cash expenditure and 19°1 
budget share 

5 ThiS estimate IS derIved by workmg back from ESAM estImates of household nce expendIture levels and dlvIdmg 
by average prIces prevaIlIng dunng the survey peflod ThIS IS close to the estImate that would result from multIplYIng 
average monthly per capIta consumptIon (5 kIlograms) by average household size (approxImately 10) Refer to 
Footnote 1 for InfOrmatIOn on ESAM 

6 The defInItIOn of expenditures m thIS report IS cash expendIture~ as opposed to total expendIture mcludmg 
consumptIOn of goods produced by the household Unless otherWIse mentIOned all references to expenditure refer to 
cash expenditure 
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separately For thIS report we have diVided households Into four Income quartIles The fIrst 
quartile IS made up of the twenty fIve percent of households with lowest mcome, the fourth 
quartIle mcludes households with the highest mcome Figure 4 Illustrates how nce expendItures 
and nce budget shares change with mcome levels VanatIOn from 100 shows the degree to which 
the average household In each Income category dIffers from the overall Senegalese household 
average 

The nchest households spend one and a half times as much on nce (15,000 FCFA) as the 
average Senegalese household, but their nce budget share as a percent of total food budget (15%) 
IS eight-tenths of the average By contrast, the poorest households spend 68 percent (6,800 
FCFA) of the average household on nce but have a nce budget share that IS 120 percent (23%) of 
the average 

ThIS pnmanly represents a 
dIfference In the quantIty of nce consumed 
RIcher households consume more nce than 
theIr poorer counterparts The dIfference m 
the qualIty of nce purchased by the average 
household m the top and bottom quartlles IS 
not as large as might be expected ESAM 
data show that among the poorest 25 percent 
of households the Importance of broken 
versus whole gram nce purchases IS 
IdentIcal to the average household (Table 
3)7 ThIS ratIO declmes only sbghtly for the 
nchest quartile of households ThiS should 
not be taken to Imply, however, that there 
are no qualIty dIfferences m the nce 
consumed by nch and poor households 
Broken nce IS sold m many qualIty/pnce 
combmatIOns-fragrant vs plam, 100% 

Table 3 Importance of Broken Rice In Average 
Household Rice Expenditure 

Broken nee Relative 

Household 
Income group 

expenditures reliance on 
as percent all broken nee (as 

nee percent of avg 
expenditures household) 

Lowest 25% 976 101 

Second 25% 988 1022 

Third 25% 965 998 

Highest 25% 934 967 

All households 967 100 

Source ESAM DPS 1995 

Note Overall household averages are 10000 FCFA cash 
expenditure and 19% budget share 

broken vs mtermedlate (less than 100% broken), hIgh qualIty "SIam" versus lower qualIty 
"IndIan" and "PakIstam" nce, etc Even when nch and poor households consume broken nce for 
the tradItIOnal dish of "chebuJen " the ncher households are more lIkely to purchase chOIce, 
fragrant 100% broken nce, whIle the poor purchase cheaper non-fragrant, less homogeneous nce 

2 2 2 ConsumptIOn and ExpendIture VanatIOn by RegIOn 

RIce IS the domInant food throughout the country, but IS not equally Important 
everywhere There IS substantIal regIOnal vanatIOn from the average monthly household nce 

7 The ESAM study subdiVided nee Into two categones broken and whole In fact there are far more distinctIOns than 
that ThiS IS a limitatIOn of the survey but should not have much bearing on our analYSIS 
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budget of 10 000 FCFA and the 19 percent food budget share for nee Some of these dIfferences 
are presented m FIgure 5 

In terms of actual 
expendIture levels, the largest 
vanatlons from the norm are m the 
regIons of Louga and FatIck, where 
nee expendItures are 127 percent 
(12,700 FCFA) and 65 percent 

(6,500 FCFA), respectIvely, of the 
Senegalese household average 
Some of thIS of course, IS related to 
mcome dIfferences Based on the 
precedmg analysIs, we would expect 
households m ncher regIOns to 
consume more nce and spend more 

FIgure 5 i 
Monthly RIce ExpendIture and RIce Shares of Food Budget, I 

as Percent of Overall Household Average, 1994 1995 (by regIon) 
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for It But there are other factors at work When Dakar IS removed from the sample, Louga 
households are better off than the average Senegalese household, but theIr nce budget shares are 
only slIghtly below the average ThIS IS surpnsmg, because ncher households would be expected 
to spend a smaller proportIOn of theIr budget on nce than poorer households On the other hand, 
FatIck households are less well-off then the average, but also have lower than average nce budget 
shares, WhICh also POlllts to non-Illcome factors mfluencmg nce consumptIOn across regIons 
Some of the dIfference can be explamed by the relatIve aVaIlabIlIty of nce and other local cereals 
ConsumptIOn habIts ObVIOusly also playa role III the dIfferences Note that Dakar nce purchases 
are only slIghtly above the average 

There are also some large regIOnal dIfferences III nce budget shares The proportIOn of 
overall household expendIture that goes to purchaslllg nce IS low III FatIck (13%) and Dakar 
(15%), and very hIgh m Kolda (27%) and ZIgulllchor (3 1%) Income dIfferences may be 
responSIble for the hIgh shares III Kolda and ZIgulllchor, as both regIOns have lower than average 
(or average) nce expendIture We 
pomt out below, as well, that these 
regIOns tend to use more of the 
relatIvely expensIve whole gram nee 
These dIfferences m nce budget 
shares show that there are Important 
dIssImIlantIes III the vulnerabIlIty of 
households to vanatIOn m nce pnces 
For example, changes III nce pnces 
WIll have a smaller Illcome effect on 
households III FatIck (low household 
Illcome, but low nee-shares) and 
Dakar (hIgh Illcome and low nce 
shares) than elsewhere They WIll 
have a larger Illcome effect on 
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FIgure 6 
Broken RIce Share of Total RIce ExpendIture, 

by RegIon 1994-1995 
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households III Kolda and ZIgulllchor (low household Illcome and hIgh nee shares) 
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Survey data show that households consume broken nce almost exclusIvely, whIch IS m 
keepmg WIth conventIOnal wIsdom FIgure 6 shows how lIttle vanatIOn there IS across regIOns m 
the Importance of broken nce m the nce budget The only regIOns m WhICh nce has any 
appreCIable Importance are Dakar Kolda and Zigumchor Much of the dIfference m Dakar results 
from greater urbamzatIOn and relatively hIgh mcomes Even then, broken nce purchases make up 
90 percent of the average Dakar household's nce purchases 

223 Urban-Rural DIfferences m RIce ConsumptIon 

The urban-rural dIfference m nce expendItures, budget shares and qualIty are substantIal 
They are presented m Table 4 WhICh shows three Important dIfferences Fust, urban households 
spend nearly one and one-thIrd as much on nce per adult eqmvalent as theIr rural counterparts 

Table 4 Urban-rural Differences In Rice Expenditure, Budget Shares and Quality 

Household level Urban Rural National 

Average monthly nce budget per AE (F CFA) 1410 1095 - 1221 58 

Average annual nce expenditure (F CFA) 133921 110596 119983 -
Rice share of food budget (percent) 1642 2264 19 - - - -
Rice share of total budget (percent) 584 1485 84 -

Broken nce share of nce budget (percent) 94 99 97 

Notes Broken nee share of total nee budget IS stili a preliminary estimate Initial questionnaires made the distinction 
between whole and broken nee but these data did not undergo the same degree of analYSIS and cleaning by DPS 
staff working on ESAM as other data 
Source DIVISIon des PrevIsIons et de la Statlstlque Enquete senegalals aupres des menages (ESAM) 

Second, despIte larger expendItures, the nce budget represents a smaller share of the food 
and overall budget of urban households than It does of rural households We explore below how 
thIS vanes across mcome groups withm urban and rural segments of the populatIOn The 
Importance of nce m the average Senegalese dIet IS demonstrated by the urban-rural dIfferentIal 
m nce expendItures as a share of the food budget versus ItS share of total expendItures The nce
to-food expendIture ratIO for rural households IS about 133 percent that of urban households 
When compared to total expendIture, however, the rural household's nce budget share IS nearly 
300 percent that of urban households In order to mamtam a consumptIOn level SImIlar to theIr 
urban counterparts, rural households are makmg relatIvely large outlays for nce 

The thud Important dIfference between urban and rural households IS that urban 
households, generally bemg ncher, buy hIgher quahty, hIgher pnce nce than theIr rural 
counterparts These dIfferences between urban and rural households wIll condItIOn the strength of 
theIr response to nce pnce changes as well as changes m pnces of SubstItute foods The 
dIfferences also mfluence consumptIOn responses to mcome changes 

We have observed dIfferences m nce consumptIOn and nce budget shares across mcome 
groups and regIOns and between rural and urban households Below, we contmue thIS analYSIS 
WIth an assessment of mcome level dIfferences withm urban and rural households 
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Urban Rlce ConsumptlOn Differences b" Income Level We have seen above that the 
average urban household consumes more nce than Its rural counterpart Rice expendItures 
however represent a smaller share of urban households' budgets Con~equently their diets are 
less exposed to the risk of price vanablhty m the nce market There are however differences 
among urban households across mcome levels 

Urban households m the 
bottom mcome quartIle, earnmg on 
average 7,243 CFA francs per adult 
eqUIvalent each month, spend nearly 
18 percent of theIr food budget on 
nce (FIgure 7) ThIS IS seven percent 
greater than the overall urban 
household average and 21 percent 
hIgher than the upper mcome 
average Actual nce expendItures of 
the lowest mcome households IS, 
however, only 65 percent of the 
average urban household 
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Figure 7 
URBAN HOUSEHOLDS 

Monthly rice expenditure and rice food budget share 
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At the other end of the spectrum the nchest urban households have nce budget shares that 
are 89 percent of the average urban household, but spend I 113 as much on nce as the average 
urban household 

There are small mcome-related dIfferences m the broad qualItIes of nce consumed by 
urban households The poorest households' broken nce budget share IS roughly 3 percentage 
pomts hIgher than that of the nchest households ThIS does, however, mask qualIty dIfferences 
wlthm the broader categories of "whole gram" versus "broken" rice 

Rural Rlce ConsumptlOn 
Differences by Income Level RIce 
expenditure dIfferentiatIOn by 
mcome level IS not substantIally 
dIfferent m rural areas from what It 
IS m urban areas Lowest mcome 
households have a nce budget 
between two-thuds and one-half the 
average rural household (FIgure 8) 
HIghest mcome households spend 
not qUIte half-agam as much on nce 
as the average There IS a greater 
dispanty, however III the 
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Figure 8 
RURAL HOUSEHOLDS 

Monthly rice expenditure and rice food budqet share 
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Importance of nce In the food budget (nce food budget share) In the rural areas the poorest 
households have a nce food budget share that IS nearly 25 percent above that of the average rural 
household The nchest households' nce budget shares are Just below the average 

2 2 4 A Look at Income ElastIcItIes of Demand for RIce 

The data we have presented shows that there are some smallIsh Income effects on nce 
demand As Income changes there are slIght changes In demand for nce A reVIew of Income 
elaStIcItIes gIves quantItatIve eVIdence of thIS The Income elastIcItIes presented below come 
from estImatIOns of Engel's functIOns on the ESAM data 

Table 5 shows Income elastIcItIes of expendIture resultIng from estImatIon of a double 
loganthm Engel's equatIOn WIth the naturalloganthm of per capIta nce purchases as the 
dependent variable The Independent or explanatory varIables Include the natural logarIthm of 
total expendItures, the natural logarIthm of household SIze, the natural log of mIllet expendItures, 
regIon, sex of head of household, and household strata 

The results show that the Income elastICIty of nce expendItures In Senegal IS POSItIve but 
less than one (0 377) RIce can thus be conSIdered a normal good and a neceSSIty Demand 
(expressed as expendIture) for nce Increases as Incomes Increase, but It Increases at a slower rate 
than the Increase In Income Techmcally, thIS means that across all Senegalese households a one 
percent Increase In total expendItures (eqUIvalent to Income) WIll result In a 0377 percent 
Increase In nce purchases Note the lack of sIgmficance of the mIllet expendIture vanable, whIch 
IS IndIcatIve of a lack of substItutabIlIty 

Table 5 Results of Engel's Equations Estimations for Rice Expenditure In Senegal* 

Sample R-squared Constant In total 
size expenditure 

En~re sample 1680 016 4676** 0377** -
Poorest 25 percent 371 027 1045 0669** 
Richest 25 percent 466 012 5294** 0281** - - - -
Urban households 1041 010 6266** 0232** 

- --
Rural households 643 035 1 571** 0696** 

* The dependent vanable IS the natural loganthm of nce budget shares 
** Significantly different from zero at the 95% Significance level 

In millet In hh size 

0070 -0670** 
-

0018 -0859** 
0105** -0495** 
0095** -0491** 
0037 -1 010** 

The poorest households have a larger mcome elastICIty of demand for nce (0 669), WhICh 
means that nee IS close to the cusp between bemg a neceSSIty and a luxury good for them For 
ncher households, nce demand has a very small Income elaStICIty, but remaInS pOSItIve, WhIch 
means It IS not conSIdered an mfenor good 8 Urban households, WhICh also tend to be ncher, on 

8 An Infenor good IS one whose consumption declines with Increases In Income 
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average have a smaller mcome elaStiCIty of nee expendIture than do rural households A one 
percent mcrease m total expendIture wIll result maO 70 percent mcrease m nee demand for the 
average rural household but only a 0 23 percent mcrease for the average urban household 

Table 6 shows mcome elastICItIes of expendlture shares (as opposed to quantItIes 
consumed) resultmg from estImatIOn of a double loganthm regressIOn equatIon WIth the natural 
loganthm of nce budget shares as the dependent vanable The mdependent van abIes are the 
naturalloganthms of total expendIture, mIllet budget shares and sIze of household 

Table 6 Results of Engel's Equations Estimations for Rice Budget Shares III Senegal* 

Sample R squared Constant 
In total In millet In size of 

size expenditure budget share household 

Entire sample 1680 027 8332** 0554** 0070** 0330** 

Poorest 25 percent I 371 I 015 I 5568** 0313*' I 0018 I 0141 

Richest 25 percent I 464 1 025 I 9415** 0614*' I 0105** I 0505*-

Urban households 1041 027 10433** 0673*' 0095** 0509* 

Rural households 643 008 6004** 0267** 0037 -0010 

* The dependent vanable IS the natural loganthm of nce budget shares 
** Significantly different from zero at the 95% Significance level 

The results show that mcome elastIcity of nce expendIture shares IS negative, WIth an 
absolute value lower than one ThIs means that as mcomes mcrease the proportIon of 
expendItures that goes to nce purchases declmes ThIs IS precIsely what IS suggested by 
economIc theory for necessItIes For the average household, a one percent nse m mcome leads to 
a 055 percent decrease m the nce budget share, whIch IS probably replaced by hIgher pnced 
foods such as meat or bread, and non-food Items 

The negatIve mcome elastIcIty for nce budget share IS even more marked among hIgh 
mcome households, whose nce budget shares declme more sharply WIth mcome mcreases than 
theIr poorer counterparts A SImIlar, albeIt stronger, pattern holds for urban versus rural 
households A one percent mcrease m total household expendIture m the average urban 
household results maO 67 percent decrease m the share of the household budget that goes to 
nce purchases For rural households, the same mcrease m expendIture results maO 27 percent 
drop off m nce purchases as a percentage of total expendIture 

RIce IS already consumed by most households m Senegal We see from the results of 
Engel's equatIon estImatIOns that mcreasmg mcomes result m reduced Importance of nce m the 
food budget, but certamly no movement away from nce EconomIc statIstIcs show that real per 
capIta GDP has grown dunng the lIberalIzatIOn penod Consequently, we would expect nce 
shares to be declImng, but overall consumptIOn to have mcreased9 

9 On the other hand If Incomes are actually declining as the "man on-the street" appears to inSiSt we should expect 
to see nce claim an ever greater part of household budgets 
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23 Consumer Preferences and Patterns of ConsumptIon 

RIce consumptIon patterns m Senegal are well estabhshed most households eat broken 
flce WhICh we have pomted out compflses approxImately 98 percent of flce consumed by the 
average household and 19 percent of total household food expendItures 

Broken Rice IS Preferred Broken nce IS the type of nce most commonly consumed 
WhICh supports the conventIOnal WIsdom that It IS preferred by Senegalese consumers In fact, 
RSAP research conflfms the perceptIon that broken nce of the "Slam" quahty IS the Ideal base for 
"chebujen" the natIOnal nce and fIsh dish Broken flce appears better able to soak up the OIls and 
sauces from fIsh and other mgredlents that are cooked m one pot WIth the nce (Baudom and 
SImantov 1996) 

There IS another reason for the populanty (read frequent use) of broken nce, of course, It 
sells at roughly half the pnce of whole gram nce ThIS makes It dIffICult to determme whether 
broken nce IS truly preferred to whole gram nce In fact, It IS possIble, If relatIvely rare, to fmd 
"chebuJen" made WIth whole gram nce Furthermore, a few of the cooks mtervIewed m the 
ICENIRIS study on consumer preferences and patterns of consumptIon mSIsted the pnmary 
reason more broken nce IS used IS because of ItS relatIve cheapness Pnce mIxes WIth taste, habIt 
and custom to determme use 

Imported Rice IS p, efen ed The only homogeneous broken nce on the market IS Imported 
nce Locally produced nce IS mtermedIate, neIther whole gram, nor homogeneous broken nce, 
whIch makes It less sought after (Baudom and SImantov, 1996) Imported flce, whIle stIll 
dommant, was espeCIally dommant m the broken flce market under the CPSP-SAED regIme 
controlhng Imports and local productIOn Under that system local productIOn dId not respond to 
consumer preferences for "mIxed meals" such as "chebuJen" (WhICh called for homogeneous 
broken nce) or "sauce-based meals" m whIch whole gram tends to be used Local nce put on the 
market by these parastatal orgamzatIOns was not partIcularly well SUIted to eIther type of nce 
dIsh Consequently, Imported nce became reputed for ItS qualIty and acceptablhty Only smce 
lIberalIzatIOn have local mIllers attempted to dIfferentIate theIr product and proVIde 
homogeneous broken flce to consumers whIle attemptmg to penetrate the much smaller, but more 
lucratIve whole-gram market 

Rice IS Preferred Over Local 
Coarse Grams EVIdence abounds 
that flce has been crowdmg out other 
cereals m the dIet of the average 
Senegalese In the 1960s, the average 
Senegalese consumed 55 kIlograms 
of nce and 82 kIlograms of mIllet 
each year By the fust half of the 
1990s, the consumpfion levels had 
changed to 62 kIlograms of nee and 
55 kllograms of mIllet ThIS ShIft can 
be seen III FIgure 9, whIch presents 
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Figure 9 
Per capita nce and millet consumption Indices 
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mdIces of per capIta nce and mIllet consumptIOn Per capita millet con~umptIOn has been 
declInmg for the past 30 years In 1995 It was roughly 60 percent of 1961 levels, and IS 
contmumg ItS downward trend Per capIta nce consumptIon on the other hand has followed a 
less clear path In 1995, nce consumptIOn was nearly 50 percent greater than m 1961, but that 
level IS part of a downward trend from the hIgh per capita consumptIOn levels of the late 1970s 
and early 1980s, a penod of relatIvely hIgh economic growth 

There IS also substantIal anecdotal eVIdence that nce IS crowdmg out mIllet and other 
local coarse grams (sorghum and maIze) m the average Senegalese dIet The statIstIcs, WhIch 

show a growmg gap between per capIta consumptIOn of mIllet and nce, confIrm thIS (FIgure 9) 
Urban nce consumers state that mIllet IS an unacceptable substItute to nce for the mId-day meal, 
cItmg the "mIllet IS heavy and causes drowsmess" argument (Baudom and Simantov, 1996) RIce 
IS also much more easIly prepared Furthermore, companson of nce WIth partIally processed 
mIllet generally mdlcates that nce IS less expensIve, as we show below 10 There are also SOCIal 
consIderatIOns assocIated WIth mIllet consumptIOn at mId-day ParadOXIcally, frequent 
consumptIOn of mIllet based meals IS conSIdered an mdIcator of poverty (Baudom and Slmantov, 
1996) even though mIllet based meals are more expensIve or, If made m the home from 
unprocessed or semI-processed mIllet, reqUIre large amounts of household labor Household 
labor, especIally m urban areas, IS unlIkely to have a zero opportUnIty cost 

DespIte what appears to be contmued movement away from local coarse grams (mIllet, 
sorghum and maIze), there has been some eVIdence m 1996 and 1997 that mIllet products are 
makmg new mroads mto the dIets of some Senegalese The prevaIlmg VIew IS that mcreases m 
nce pnces combmed WIth real drops In Incomes (mostly m urban areas) have resulted In some 
consumptIOn ShIftS mto mIllet products pnmanly for the least well-off households A local 
newspaper artIcle reported growmg demand among the least well-off households for mIllet 
products (Sud, 6/97) There IS no eVidence that the average household has lost mcome, however, 
and aggregate data POInt to Income Increases In the penod dunng and followmg structural 
reforms, mcludmg nce market lIberalIzatIon (Berg, et al 1997), so the mechanIsms that would 
be dnvmg mcreased consumptIOn are not completely clear 

The perceptIOn of lost mcome resultmg from devaluatIOn IS probably most true m urban 
Dakar (as opposed to the rest of the country) where there IS lIkely to be a larger proportIOn of 
workers on relatIvely fIxed Incomes It IS worth notmg m thIS regard, as an example, that farmers 
growmg mIllet have expenenced pnce mcreases for theIr mIllet that have surpassed nce pnce 
mcreases The more plaUSIble explanatIOn for the stIll very slIght mcreases m mIllet/sorghum 
consumptIOn IS the donor-funded campaIgn to Improve the Image and acceptabIlIty of local 
cereals-based foods The European UnIon has taken the lead m supportmg efforts to understand 
constramts to and promote mcreased consumptIOn of local cereals 

Relatzve Cheapness of Rzce-based Meals The dommance and cheapness of Imported 
broken nce also has ramIfIcatIOns for the consumptIOn of other local cereals One of the 

10 To understand relatIve cost It IS preferable to compare nce prIce With the pnce of partially processed rather than 
whole mIllet gram 
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ObjectIves of the RSAP was to bnng about condItIOnS that would lead to mcreased consumptIOn 
II H of local cereals Of these mIllet products are the most lIkely substItutes to nce ere agam 

conventIOnal wIsdom and tradItIon appear to lImIt the extent to WhICh mIllet-based meals can 
compete wIth nce-based meals MIllet products compete for evemng meals but are rarely eaten 
for the mId-day meal The ICEAlIRIS study concluded that there were a number of factors 
assocIated wIth thIS 1Oclud1Og cost, tIme of preparatIOn, aVaIlabIlIty and custom (1996) 

Another reason mIllet-
based meals are not consumed 
more frequently IS that It takes 
much tIme to prepare mIllet 
products such as soungouf and 
sankhal, potentIal nce substItutes 
The hIgh cost of processmg mIllet 
shows up 10 the pnce of mIllet 
products, WhICh cost roughly the 
same as whole gram nce Even 
manually produced' sankhal" 
costs about tWIce as much as 
broken nce (FIgure 10) Hence 
there IS an Important cost factor, 
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Figure 10 
Rice-to-millet product ratios (millet-relative pnces) 
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WhICh, however, does not fIt WIth the predommant perceptIOn that households that eat mIllet
based meals at lunch are relatIvely poor and unsophIstIcated 

Unhulled mIllet remams cheaper than broken nce (FIgure 10), but thIS IS not the proper 
product to compare WIth nce Hulled mIllet, WhICh IS what households are more lIkely to 
purchase when they do not buy fully-processed mIllet products such as sankhal or soungouf, 
approaches pnce panty WIth broken nce Households that can process mIllet cheaply at home can 
probably consume mIllet-based dIshes for less than nce The results of a consumer panel on local 
cereals (IRIS 1997) showed that even among urban households, most of the mIllet products 
consumed were prepared 10 the household But, these households only engaged 10 the fmal stages 
of productIOn of mIllet-based products such as "thlere" after purchasmg semI-processed products 
such as sankhal or soungouf For such households the cost of mIllet products remams hIgh 

Frequency of Purchase We have seen above how much the average Senegalese 
household pays for nce and how Important nce IS as a share of food and overall budgets We 
have also seen how thIS vanes across 1Ocome levels, regIOns and between rural and urban 
households In order to understand how changes 10 nce polIcy 10fluencmg nce pnces affect 
consumer behaVIOr, nce consumptIOn and overall nutntIOnal status It IS Important to understand 
how households acqUIre the nce that they consume The speed WIth WhICh pnce changes modIfy 

II MIllet IS not a perfect substitute for nce especIally In the short to medIUm run There are many cultural habIts and 
customs that tend to relegate mIllet consumptIOn to the evenIng meal In the short run mIllet (and other local coarse 
grams maIze and sorghum) should be conSidered weak substitutes ThiS IS supported by the mSlgmficant coeffICIents 
for the mIllet pnce/expendaures In the Engel S functIOns 
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consumptIOn depends to a large extent on the frequency wIth whIch nce IS purchased by 
households A household that buys nce daIly or weekly WIll be able to react more qmckJy to 
changes m nce pnces than one that buys every month 

Survey results mdIcate that most nce purchases are made m two-kIlogram umts most 
frequently m a neIghborhood grocery shop ("boutIque"), but also m a local marketplace (ESAM 
1994/95) Payment IS generally made m cash but credIt arrangements (around one percent of all 
transactIOns) also eXIst There IS also anecdotal eVIdence of what amounts to a loose type of 
forward contractmg whereby a consumer wIll gIve a sum of money eqUIvalent to a month's 
supply of nce to a local shopkeeper The nce WhICh the household wIll consume over the course 
of that month IS sold at a predetermmed prIce ThIS serves the mterests of both the household and 
shopkeeper The household can reduce ItS exposure to Intra-monthly pnce fluctuatIOns without 
phySIcal possessIOn/storage of the nce The shopkeeper receIves a float from hIS customer, whIch 
allows hIm or her to purchase more goods, mcludmg nce 

ConsumptlOn Patterns are Entrenched ConsumptIon habIts are so entrenched that the 
conventIOnal wIsdom allows almost no change m habIts What must be kept m mmd m analyzmg 
consumptIOn In the short, medIUm and long term IS that habIts reflect a mIX of factors mcludmg 
taste, cost, Income level and alternatIves RIce has not always held such a domInant place In the 
Senegalese dIet In fact, broken nce was mtroduced Into Senegal by the French as part of France's 
tnangular trade wIth Indochma, as a cheap food for St LOUIS (and later, Dakar), the capItal of 
French West Afnca 

For a combmatIon of pnce and taste reasons, Senegalese consumers unhke theIr 
counterparts m much of the rest of West Afnca, prefer broken nce to whole gram nce for theIr 
natIOnal dIsh (chebuJen) ConventIOnal wIsdom IS that broken nce goes better wIth dIshes such as 
chebujen In WhICh the condIments and the nce are cooked together wIth hberal amounts of 011 
But, the same dish can be found In some cases made wIth whole gram nce A study conducted as 
part of RSAP found that there are some physIOlogIcal aspects to broken nce that seem to make It 
better hold the flavors and sauces of dIshes In WhICh the condIments are cooked dIrectly wIth the 
nce (Baudom and SImantov, 1996) 

As far as consumers are concerned, thIS IS of no great note, tastes vary around the world, 
and If the Senegalese consumer has determmed that broken nce, WhICh costs about half the cost 
of whole gram nce IS what he or she wants to eat, It only shows the shrewdness of the Senegalese 
consumer Preference for mexpensIve Imported broken nce causes a senous problem for the local 
nce mdustry, however It has been much harder for the local nce Industry to compete m the 
absence of explIcit State support 
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3 CHRONOLOGY OF KEY REFORMS 

The nce sector has undergone an extensIve restructunng WIth the dismantlmg or 
reorIentmg of two key state structures (CPSP, SAED) for controllmg nce Imports and sales and 
local productIOn of hlgh-mput Irngated nce Pnor to the reforms undertaken wIth donor fmanclal 
assIstance, the nce sector was heavIly controlled by the State, from upstream (mputs and 
Investments) to downstream (processIng, stonng and marketIng) There was httle room for 
pnvate sector actIvIty outsIde of sales at the retaIl level under margIn and pnce controls 

In order to support the development of nce productIOn m Valley and to provIde above
panty pnces to the nce sector, nce consumers were effectIvely taxed, provIdmg a subsIdy to nce 
producers and mIllers as well as supportmg the costs of employees and managers WIth the 
devaluatIon of the CFA franc, thIS polIcy began to Impose a heavy burden on the State treasury 
by creatmg large defICIts 

The components of the nce sector reform that have had greatest sIgmficance for 
consumers have been those that have affected the quantIty, type and pnce of nce aVailable to 
consumers Among these, the most Important were those dIrectly affectmg prIces and aVailabIlIty 
of Imported nce Consequently, elImmatIOn of pan-terntonal pnces, lIberalIzatIOn of ImportatIOn, 
marketmg margms and ultImately of Import pnces for broken nce, and the dismantlmg of the 
Caisse de PerequatIOn et des StabIlIsatIOn des Pnx (CPSP) are the most Important We reVIew, 
below the evolutIOn of reforms dIrectly aimed at the nce market or havmg Important 
ramIfIcatIOns on the market Not all the events mcluded below are reforms There are other 
Important events, m some cases reactIOns to reforms, that have been mcluded to proVIde an 
complete pIcture of the cham of events assocIated WIth market lIberalIzatIOn 

Table 7 presents a bnef chronology of key nce reform events For a more thorough 
reVIew of the chronology of nce reform events and reactIOns to nce reforms, refer to "ThIrd and 
Fmal RIce SItuatIOn Report" (Tardif-DouglIn, et al , 1998) 
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Table 7 Chronology of Key Events In Rice Policy Reform, 1994-1997 

1994 January 12 

February 28 

June 6 

June 28 

June 30 

December 

1995 March 3 

Apnl 

June 

August 29 

Aug Oct 

September 

November 

December 29 

1996 February 

March 

May 8 

July 

December 

1997 February 

Apnl 

June 

Devaluation of the CFA franc 

RSAP agreement signed between USAID and GOS 

Elimination of fixed producer paddy pnce 

Sale of SAED/URIC nce mills 

End of CPSP collection and processing of paddy dlstnbutlon of local nce 

-APAP team begins to collaborate with UPA on nce reform program 

-Test penod of 'pnvate sector Imports (60000 MT) organized by CPSP (Imports 
occurred In Apnl 1995) 

All nce marketing margins liberalized 

CPSP raises wholesale pnce for broken nce due to higher world pnces 

CPSP closes all warehouses In the Intenor and ends transport subSidies USAID/UPA 
conducts field inspection of compliance with first tranche conditionality 

Law on nce border protection passes Parliament (not Implemented until 1996) 

Increase In retail pnces due to bottleneck created by CPSP system of authonzatlons 
required for pnvate traders to take delivery of nce from CPSP Dakar warehouses (some 
rent taking) 

Decree 95 887 (9/19/95) Pnvate sector authonzed to Import broken nce 

Large supplies of cheaper broken nce (Indian and other) put downward pressure on 
domestic pnces 

Law 9535 CPSP IS dissolved a state appointed liquidator IS to sell assets 

CPSP ends Imports pnvate Importers buy nce from shipments that had been ordered by 
CPSP 

(beginning heavy use of "batteaux flottants") month of Ramadan passes with large nce 
supplies and 

reasonable pnces 

UPA teams conduct second field venflcatlon of RSAP conditionalities 

MInistry of Commerce warns nce traders on high pnces 

Decree 96 345 and Mlnlstenal Arrete 003600 The SIMRIZ IS created In the Ministry of 
Commerce 

(Cellule de Gestlon et de Surveillance des Marches du Rlz) and ItS organization and 
missions defined 

Pressure from mills and nce self sufficiency advocates In Valley for GOS support to nce 
pnces 

Rice border protection law Implemented 

MInistry of Commerce under pressure from consumer groups fixes for two months 
allowable marketing margins In the nce market local and world pnces begin to diverge 

-USAID/UPAIPASR (APAP) seminar on nce market reforms held In Dakar 

-UPAIUSAID team conducts field venficatlOn of RSAP conditionalities 

Mlnlstenal decree controlling nce marketing margins expires option to renew one time IS 
not taken, 

market once more becomes fully liberalized 

SIMRIZ begins to collect and publish information about international and domestic nce 
market conditions 
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4 IMPACT OF RICE REFORMS ON CONSUMPTION AND 
CONSUMER WELFARE 

The nce market has changed dramatically In the three years smce senous reforms began 
to be mstituted The market has gone from beIng almost completely state controlled to pnvate 
sector dnven Pnvate Importers have shown themselves to be up to the Job of Importmg the large 
quantIty of nce needed to meet natIOnal demand Average nommal pnces have nsen, but only as 
the lIberalIzed market has come to more closely reflect worldWIde supply and demand 
condItIOns The range of pnces and qualItIes of nce on the market has also expanded, provIdmg 
consumers at dIfferent mcome levels greater control over theIr nce budgets 

In thIS sectIon, we attempt to answer questIOns about the Impact of nce sector reforms on 
nce consumptIon and overall consumer welfare The approach we have taken IS to respond to 
concerns that have been raised In vanous fora - workshops, semInars, the medIa, by consumers, 
consumer protectIOn groups and polIcy makers The questIOns epItomIze those the authors have 
heard and debated dunng the reform penod 

4 1 Were Reforms ResponsIble for Damagmg PrIce Increases? 

WIth the lIberalIzatIon of broken nce Imports and ehmInatIOn of offIcial pncIng, some 
observers of the nce market predIcted steep pnce mcreases Such an occurrence would be 
damagmg to consumers, causmg Important reductIons m consumptIOn or senous declInes m 
mcome, or both There are two parts to formulatmg an answer to thIS concern FIrst, It IS 
Important to determme whether the real cost of nce to consumers mcreased as a result of nce 
sector reforms Second, It must be shown If and for whom such mcreases (mcludIng pnce 
volatIlIty) had a substantIal effect on mcomes 12 Our conclUSIOn IS that the real cost of nce has 
not mcreased substantIally SInce the market was lIberalIzed The largest part of the mcrease m 
nommal pnces dunng the reform penod was a consequence of devaluatIOn before lIberalIzatIon 
of prIces and Imports ,13 Below, we present our argument 

4 1 1 Has the Real Cost to Consumers Increased? 

Nommal or observed pnces for broken nce have mcreased from theIr pre-devaluatIOn and 
pre-hberalIzatIOn levels From the begmnmg of the 1990s untIl 1993, natIOnal average nommal 
and real (CPI-deflated) retml pnces tracked each other very closely at around 135 CFA francs per 

p 
- In thIS context we use Income In the broad economIC sense In terms of purchaSIng power An Increase In the co!>t 

of a good or serVIce purchased by a consumer necessarIly represents a reductIon In Income because It lImIts the 
amount of other goods and serVIces that can be bought 

13 De\ aiuatlOn was not technIcally part of nce sector reforms even though It was conSIdered to be so In the mInd of 
the lay-person 
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Table 8 Average Broken Rice Prices at Retail 
In CFA Francs per Kilogram 

kIlogram WIth devaluatIOn, nommal nce 
pnces mcreased sharply relatIve to real 
pnces The gap between real and nommal 
pnces has become large as reforms have 
progressed and the market has become 
mcreasmgly pnvatlzed The relatIOnshIp 
between nommal and real annual pnces IS 
presented m Table 8 

Penod Nominal Real Difference 

CPI-deflated, or real pnces have 
undergone the same trends as nommal 
pnces an Irutlal mcrease followmg 
devaluatIOn, followed by a return to lower 
levels In the case of real pnces, however, 
the declme has returned pnces to pre

1990 1356 1356 0 

1991 1366 1391 -2 5 

1992 1362 1386 -24 

1993 1357 1391 -34 

1994 1849 1436 413 

1995 2346 1685 661 

1996 2144 1499 645 

1997 211 1 1450 661 

Source GSA/SIM MEFP DPS 
Real prices are nommal prices deflated by GPI 
(1990=100) 

reform levels ThIS dIfference IS also eVIdent m FIgure 11 WhICh shows average monthly prIces 

Both nommal and real pnces have become more varIable smce devaluatIOn Pnce 
controls and a complex system of taxatIOn and SUbSIdIzatIOn combmed WIth government control 
of Imports, kept retaIl pnces stable under the CPSP regIme ThIS was the explICIt polIcy of the 
government Before the 
market was lIberalIzed, 
consumer pnces were 
effectIvely detached 
from world prIces Smce 
pnce controls have been 
removed and Imports 
IIberahzed local pnces 
have begun to reflect 
world pnce fluctuatIons, 
WhIch has also led to 
greater pnce varIabIlIty 

FluctuatIOns m 
the world pnce of 
ThaIland Al SpecIal 
(100 percent broken 

Figure 11 
Nominal and Real Pnces of Imported Broken Rice 

Senegal, 1993-97 

300 -~~-~~-

250 

f 200 
~ ~---~ 
() 150 -

Jan93 Jul Jan94 Jul Jan9S Jul Jan96 Jul Jan9? Jul 

~ ~ ~ ~ ~ ~ ~ ~ ~ Oct 

Month 

Source CSA/SIM for nominal prices MEFP DPS for consumer price Indices 

Nominal 

Real -

Note Real prices are computed by deflaling nominal prices by the Dakar CPI (1990 = 100) uSing a 1967 food basket 
Prices are unwelghted averages of regional averages 

nce), WhICh has tradItIOnally dommated the Senegalese nce market have "explamed" 68 percent 
of the fluctuatIOns m nom mal domestIc retaIl nce pnces from 1994 to 1997, as can be seen m the 
table below14 

14 ThiS estimatIOn of causalIty IS arrIved at by runmng a Simple regressIOn equatIOn With the world prIce of A I 
SpeCial nce as the mdependent varIable and retail prIce of 100 percent broken nce as the dependent variable The 
resultant coeffiCients of determmatlOn (R-squareds) are listed m the table above 
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This lmk was most 
tenuous m 1994, when the 
government through the CPSP, 
decided not to raise nce pnces 
as hIgh as the devaluatIOn 
would have dictated Rather 
than doublmg them as would 
have been reqUIred under free 

Penod 

1994 

1995 

1996 

1997 

19941997 

Coefficient of Determination (R-squared) 
(In percent) 

26 

72 

86 
48 

68 

market condltlons, the government mcreased nce pnces by somewhat under 40 percent 

Real pnces have not doubled as might be expected followmg the devaluatIOn, smce real 
pnces capture changes m nommal pnces relative to other pnces Consequently, real nce pnce 
levels by the end of 1997 are only five to ten percent above their 1990 levels It IS these pnces, 
rather than nommal ones, that have a real Impact on consumer welfare 

Relatzve Przces Have Not Shown an 
UpwaJd Trend The trend m nce-to-mIllet pnce 
ratIos IS further eVidence of the modest mcrease m 
nce pnces as compared to general mflatIOn or the 
mcrease m pnces of other commoditIes ThIS 
raho, which can also be consIdered the millet
relative pnce of nce, shows substantIal millet
mduced sea-;onalIty (Figure 12), but no 
generalIzed upward trend (Table 9) There was a 
sharp devaluatIOn-mduced mcrease m early 1994, 
reflected m the high ratio m 1994 ASide from 
that, millet-relatIve pnces of Imported broken nce 
have not changed much smce 1990 In fact, as 
compared to the 1990-1993 average (before 
devaluatIOn of the CFA franc), 1995-1997 mIllet
relative pnces were low and relatively stable (low 
CV s) Figure 12 presents a picture of the sharp 
drop-off m mIllet-relatIve pnces followmg 

Table 9 Average Millet-Relative Pnce of 
Broken Rice at Retail 

Penod 

1990 
1991 

1992 

1993 

1994 

1995 

1996 

1997 

19901993 

1995-1997 

1990-1997 

Rlce/mlliet 

148 

143 

174 

1 64 

214 

145 

152 

153 

157 

1 50 

1 61 

Source GSA/SIM MEFP DPS 

GV (coeffiCient of vanatlon) 

GV 

006 
o 11 

004 

017 

007 

012 

011 

003 

013 

010 

016 

devaluatIOn, and the baSically flat but oscillatmg pnce ratIO III the subsequent years as nce pnces 
have returned to their pre-reforms levels m terms of mIllet 
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The best way to thmk of the 
mIllet-relatIve pnce of nce IS as the 
number of kIlograms of mIllet that can be 
purchased wIth one kIlogram of broken 
nce On average, one kIlogram of nce 
could "purchase" 70 grams fewer of 
mIllet m the three years (1995-1997) 
durmg and after major nce sector reforms 
than was possIble In the four year penod 
(1990-1993) before devaluatIOn and nee 
reforms, nce became cheaper relatIve to 
mIllet Furthermore, pnce van abIlIty and 
nsk (m mIllet-relatIve pnces) declmed 
slIghtly from 13 percent to 10 percent 

fl 

Figure 12 
Millet Relative Price of Imported Broken Rice 

Senegal 1993 1997 

: 26 ,-------r-----~------------~-----o 

~ 22 
~ 

.E 18 
'lil 
~ 14 

Source eSA/SIM 1997 
Note Millet relative pnce IS the ratio of nce pnce to mlliet pnce 

Relatlvely Lutle Effect on Pnces as a result of Rlce Sector Reforms The conclUSIOn about 
pnce mcreases depends on WhICh pnce consumers actually respond to-nommal, or relatIve (CPI 
versus mIllet-relatIve or relatIve to some other commodIty) The nommal pnce IS ObVIOusly what 
IS most readIly apparent, It also shows an ObVIOUS and, mItIally sharp upward movement as a 
consequence of devaluatIOn and the removal of pnce controls (FIgure 11) m SItuatIOn report, put 
It here) CPI-deflated pnces also mcreased sharply m 1994 and 1995, but have smce returned to 
levels approxImatmg the early 1990s MIllet-relatIve pnces have actually declmed (FIgure 12) 
The authors' conclUSIOn IS that nce sector reforms had relatIvely lIttle effect on real or relatIve 
nce pnces, WhICh IS what ultImately dnves consumer declSlon makmg 

Potentzal Confuswn In Referenced P'lces Even If one mSIsts that the nommal pnce IS the 
pnce to WhICh consumers respond, further analYSIS must be made and greater understandmg of 
reported pnces IS necessary before It IS concluded that nce sector reforms led to damagmg pnce 
mcreases 

For many years under the CPSP Import monopoly on broken nce a hIghly umform type of 
nce, typIfIed by ThaIland Al SpeCIal 100 percent brokens, was normally placed on the 
Senegalese market It was the retaIl pnce of thIS "Slam" nce that has hlstoncally been reported by 
the Food Secunty CommISSIOn (CSA) and other pnce mformatlon systems As market reform 
became more Immment, however, and ImportatIOn was fmally lIberalIzed, fIrst the CPSP and 
then pnvate merchants began to purchase dIfferent qualItIes of broken nce As thIS began to 
happen, the "SIam" pnce began to trace the upper end of the pnce scale for broken nce It IS not 
clear that the CSA pnce reportmg system understood the magmtude of the ShIft m nce qualIty on 
the market enough to recalIbrate ItS reported pnce accordmgl/'i Thus It IS altogether pOSSIble 
that m the wake of Import lIberalIzatIOn and the removal of fIxed marketmg margms the pnces of 
the new more affordable broken nce, such as broken nce from IndIa and PakIstan, that was 

]) The ImpliCit policy of the CSA With respect to nce IS to record and report on the lowest prKes In the market~ CSA 
staff track (personal commUnicatIOn With head of CSNSIM) 
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mcreasmgly aVailable m Senegalese markets dId not receIve Its proper "weightmg" m the 
estImatIOn of average pnces 

One way of assessmg the extent to WhICh thIS mIght have occurred IS to look at the 
dIfference between CSA pnce senes and SIMRIZ senes of pnce mmima (FIgure 13) To estImate 
a natIOnal broken nce pnce, CSA pnces are averaged (un weIghted) across all markets and 
regIOns SIMRIZ mInIma pnces are computed by averagmg market pnce mmIma to the regIOnal 
level and then averagmg regIOnal mmima to achIeve natIOnal pnce mmima The same IS done 
wIth pnce maXIma It IS clear from FIgure 13 that CSA has tended to overestimate the pnces that 
some consumers are paymg for theIr nce The average dIfference between CSA pnces and 
SIMRIZ mmima from June - December 1997 was 29 6 CFA francs, or 13 4 percent of CSA 
levels 

Figure 13 FIgure 13 shows 
that whIle pnce averages 
from CSA and SIMRIZ 
approXImate each other, at 
least m the post-reforms 
penod, there IS a wIde 
range of pnces (and 
qualItIes) on the market 
The average gap between 
broken nce pnce maXIma 
and mmima smce SIMRIZ 
began recordmg pnces 
(June 1997) has been 32 5 
CF A francs per kIlogram, 

Different estimates of retail broken nee pnces 10 Senegal, 1997 
CSA Senes compared to CGSMR (SIMRIZ) senes 

260 r--------------------, 

240 

~ 220 

u. 
~ 200 

180 /***' 
160 L.....,----.-.....,..-------..,.--..,...---,.-~ 

Source CSA/SIM and MInistry of Commerce SIMRIZ 1997 

or 15 1 percent of the pnce maxIma 

CSA senes -SIMRIZavg 
¢o 

SIMRIZ minima 

SIMRIZ maxima 

6 

Only nommal pnces are substantIally hIgher m the post-reforms penod, and they 
mcreased by less than IS generally perceIved The CSA senes shows that m 1997, average broken 
nce nommal pnces were somewhat over 50 percent above pre-lIberalIzatIOn levels The pnce 
range also expanded dunng thIS penod, however Consequently not everyone was forced to pay 
the new hIgher nommal pnces Some consumers chose to buy the cheaper IndIan and PakIstanI 
nce 

4 1 2 Were Consumers Hurt By Sharp FluctuatIOns m RIce Pnces? 

Attemptmg to estImate the lIkely Impact of nce sector reforms on consumers IS dIffIcult 
because the effect IS dynamIC, mfluencmg mcomes, nce purchase deCISIOns and deCISIOns about 
other purchases, savmgs and mvestments Here, we wIll depart from the real dynamIC SItuatIOn 
and make the assumptIOn that household nce consumptIOn levels (average 54 kIlograms per 
month) remam the same m the early post-reform penod as they were before We WIll also further 
assume that overall expendItures have not changed substantIally Two factors make these 
assumptIOns reasonable FIrst nce represents only 8 4 percent of the average household's 
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budget Second, relatIvely pnce melastlc demand for nce (see AppendIx) suggests that nce 
consumptIOn has not changed substantIally (Import data have confIrmed thIS) Thus we can look 
at pnce fluctuatIOns and observe theIr lIkely effect on cash outlays and nce budgets for the 
average household as well as households at dIfferent mcome levels 

Mean nommal retaIl broken nce pnces m the 1994-1997 penod were 55 percent greater 
than m the 1990-1993 penod All other thmgs the same thIS would mean that the average nce 
budget share had mcreased from 8 4 percent to 13 percent Most of the pnce mcrease between 
the reference penods, however, IS due to CFA devaluatIOn The best way to separate the effect of 
market lIberalIzatIOn from the devaluatIOn effect IS to compare the penod between January 1994 
and February 1995 ("devaluatIOn, pre-reform") wIth the March 1995 through 1997 {"reform 
penod") The CFA franc was devalued m January 1994 The fIrst reforms dIrectly affectmg 
pnces were made In March 1995 

Average nommal pflces m the "reform peflod" were 19 percent above theIr levels m the 
"devaluatIOn, pre-reform" peflod ThIS would suggest that nce market reforms (allOWIng greater 
transmISSIOn of world pflces to the Senegal market) were only responSIble for approxImately one 
thIrd of the overall Increase m nommal pnces The lIkely dIrect effect of nce sector reforms was 
a shght mcrease m flce budget shares from 8 4 to 10 percent The bulk of the change IS 
attnbutable to devaluatIOn 

The Impact of thIS change has not been the same on all consumers Those wIth the 
hIghest nce budget shares, generally the poorest, had the greatest negative mcome effects The 
table below compares flce budget shares between 1994/95 (the ESAM basel me) and 1996/97 
assummg that neIther quantItIes consumed nor overall household expendItures changed 

Lowest Income households (QuartIle 1) 
Quartile 2 households 
QuartIle 3 households 
HIghest Income households 

RIce budget shares 
(%) 

1994/95 
132 
11 0 
86 
50 

1996/97 
157 
130 
102 
60 

ThIS, of course, departs from realIty, smce household Incomes and expendItures wIl1 also 
have changed But, the advantage of thIS approach IS that by assummg away mcome mcreases It 
provIdes a conservatIve assessment of the lIkely mcome effects of nce sector reform~ on 
Senegalese households To put thIS m perspectIve, to procure the same amount of flce as before, 
the lowest mcome households wIl1 have spent on average 1,292 CFA francs (2 20 USD) more 
each month m 1996197 than they dId m 1994/95 RIchest households would have spent 2,840 
francs (4 80 US D) more Average per capIta mcome (GDP) m 1996 was 355 179 CFA francs 
(602 USD) 
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What has certamly been more dIffIcult for consumers to support, especially the less well
off ones, has been the greater pnce vanabIlIty Pnces were very stable under the CPSP , regIme 
thIS was a polIcy ObjectIve The table below compares coeffIcIents of vanatIOn (CV) and average 
nommal pnces m two four-year pen ods 1990-1993 and 1994-1997 

Period 

199093 

199497 

Average price 

136 

211 

Mm 

134 

151 

Max 

139 

291 

CV 

006 

12 

ThIs shows that nskmess of nce expendIture mcreased substantIally m the wake of nce 
sector reforms Dunng the September-October 1995 peak m nommal retml nce pnces, the nce 
budget share was eqmvalent to 20-21 percent of 1994/95 average total household expendItures 
for the poorest households ThIS represented a monthly cash outlay dIfference of 3,930 (6 66 
USD) 

4 2 Has Consumption DeclIned and Put Consumers at NutrItIonallbsk? 

There IS no eVIdence that aggregate nce consumptIOn has declmed as a result of market 
hberahzatIOn EconomIC theory predIcts relatIvely httle consumptIOn reactIOn to pnce fluctuatIOn 
for a product such as nce Furthermore, pnce elastICItIes of demand for nce suggest relatIvely 
small quantIty adjustments, generally smaller than the percentage change m pnce (see 
AppendIX) The relatIvely small number of close SubstItutes for nce (mIllet, the closest SubstItute 
IS not heavIly commercIahzed) means that consumptIOn WIll not be much affected by pnce 
changes at least m the short- to medmm term The fact that potential nce SubstItutes are also 
relatIvely expenSIve further supports the argument that nce consumptIOn has remamed stable or 
mcreased 

The eVIdence pomts to greater consumptIOn or at least greater aVallabIhty, substantIally 
greater quantItIes of nce entered Senegal m the fust year followmg Import hberahzatIOn than 
before (Randolph and Gueye, 1998) 

Year 

1994 

1995 (Imports lib ) 

1996 

1997 (est) 

Rice Sector Reforms and Consumptwn 

Tons of rice Imported 

335290 

435528 

627247 

420273 

25 

Percent 94 level 

129 

129 

187 

125 



Consequently, at least m the fIrst years of the lIberahzed market, average per capIta nce 
aVaIlabIlIty has mcreased 16 By the second year followmg lIberalIzatIOn (1997), Imports had 
returned to levels more closely approxImatmg the pre-lIberalIzatIOn penod 

Poorer households, for whom nce expendIture represents a larger share of overall 
expendItures would be the most lIkely to have sought to reduce nce consumptIOn m the face of 
mcreased nce pnces The questIOn even for poorer households IS what would have been 
consumed m place of nce We have referred above to some anecdotal eVIdence that consumptIon 
of mIllet-based foods has Increased smce flee market lIberalIzatIon, but the quantItIes are 
unlIkely to have been great Any Important declmes m flee consumptIOn would have been 
accompamed by large Increases m mIllet marketmg 

The only empmcal eVIdence of changes m household nce consumptIOn that we have 
comes from companng urban Dakar data from two studIes done by the DPS, one m 1994-1995, 
the other m 1997 Table 10 presents the only avaIlable sample data companng household 
expendItures and the SIze of the nce budget over tIme The data presented come from urban 
Dakar households surveyed by the StatIstIcs and Forecastmg DIrectIOn (DPS) of the MInIStry of 
Fmance The ESAM survey was conducted on rural and urban households m 199411995 The 
EDMC survey was conducted on urban Dakar households m 1997 ThIS provIdes faIrly neat 
"before" and "after" "snapshots" of urban household consumptIOn and the relatIve Importance of 
nce expendItures To facIlItate companson between ESAM and EDMC data, only the urban 
Dakar (wIthout RufIsque) sub-sample was used The results presented m the table are for urban 
Dakar OutSIde of unaVOIdable samplIng and non-samplmg errors, dIfferences reflect real 
changes resultmg m part from nce subsector reforms 

The most Important changes m the two-plus years between ESAM and EDMC are m food 
expendItures and the nce share of the food budget 17 Monthly food purchases per adult eqUIvalent 
mcreased by 87 percent from 1994/95 to 1997 Because nce expendItures have remamed 
relatIvely stable (they have mcreased by only about 11 percent), nce's share of the food budget 
has dropped by 32 percent for the average urban Dakar household ThIS stabIlIty m average 
household nce expendIture per capIta (adult eqUIvalent) IS partly due to relatIvely small mcreases 
m relatIve pnces (see nce/mIllet ratIOs) We reIterate the pomt made above that the apparent 
pnce mcrease only presents part of the true SItuatIOn of the lIberalIzed nce market Out of habIt, 
pnces of hIgher qualIty "Starn" contmued to be reported most frequently by the pnmary pnce 
reportmg systems even though other less expensIve nce could also be found on the market (and 
sometImes dommated) after nce market reforms 

16 Of course the sIze of carryover stocks may have gone up or down SInce lIberalIzatIOn Factors promotIng reduced 
carryover stocks would Include the fact that WIthout SubSIdIes or CPSP monopoly the true costs of storage (tIme 
Interest and spOIlage) are more apparent to merchants Reduced certaInty about procurement and sales as well as 
Increased number of pamclpants are factors that could contnbute to IncreaSIng aggregate carryover stocks Randolph 
and Gueye (1998) estImate large Increases In carryover stocks TheIr estImates are based on consumptIOn 
requlTements that expand as a dIrect functIOn of populatIOn growth 

17 Both are measured In terms of expendItures per adult eqUIvalent 
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Table 10 Expenditure Changes Over Time In Urban Dakar 

Survey 

Penod of survey 

Sample size (N) 

ESAM 

(March 94-Apnl 95) 

1009 

EDMC 

(March - June 1997) 

1 008 

EDMC/ESAM 

(as percentage) 

Household averages per adult equivalent per month (In F CFA) 

Total expenditure 33,592 56,681 169 

Food expenditure 9,778 18312 187 

Rice expenditure 1410 1576 111 

Percentages 

Food I Total 291 323 111 

Rlce/ Food 127 86 67 

Mlllet+Sorghum / Food 004 04 1000 

Unfortunately, because the EDMC survey was desIgned to recahbrate the consumer pnce 
mdex for urban Dakar and not necessanly to come up wIth quantItIes of nce consumed, there IS 
no way from these data to accurately compare the quantIty of nce consumed between the two 
penods These data show that at least m urban Dakar, per capIta nce consumptIOn has declmed, 
even If only slIghtly 

The Importance of mIllet and sorghum m the urban Dakar food budget appears to have 
mcreased very strongly over tIme, albeIt from a very small base ThIS confIrms the reports we 
alluded to earlIer 

4 3 Has the QualIty of RIce DeterIorated to the Pomt of Endangermg Consumers? 

In the year followmg Import lIberalIzatIOn, the questIon of the edIbIlIty of the lowest 
qualIty of nce entenng the market began to be debated ImplIcIt, but not always exphcItly stated 
m the debate, was the Issue of the publIc role m ensunng consumer safety ParadoxIcally, the fIrst 
Importer to provIde the low qualIty IndIan nce that dommated the market m 1995 and 1996 and 
was the focus of the debate was the CPSP, Itself DespIte thIS, the blame for low qualIty nce 
tended to be placed by consumer advocacy groups and representatIves of the government on the 
pnvate sector, WhICh was makmg ItS fIrst, tentatIve, steps mto the market 

The APAPIUP AlRSAP team has not been able to document any cases of Illness or death 
attnbutable to consumptIOn of contammated nce On the other hand It was also unable to 
determme the food value or nutntIOnal benefIt of old nce stocks, such as the IndIan nce that was 
put on the market as a result of the IndIan government renewmg Its secunty stocks What 
eVIdence we do see IS that consumer resIstance IS keepmg the worst nee off the market 

A polIcy Issue that must be addressed IS the pomt at WhICh the government should be 
mvolved m qualIty control versus relymg on the rule of ca"eat emptor, buyer beware ThIS cuts 
to the heart of the larger debate on the mISSIOns of the government m agnculture and food What 
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type of qualIty questIons should be left to be resolved between merchants and consumers 
through the market process? ObVIOusly If there IS a pubhc health questIOn 1t IS the responsIbIht'y 
of the government to ensure that nce that enters the market WIll not put consumers health and 
hves at nsk 18 On the other hand, If the nce IS sImply of relatIvely poor quality and does not have 
the same nutrItIOnal status as better qualIty nce or reqUIres more cleanmg before meal 
preparatIOn, should the government also mtervene? These questIons of grades and standards and 
who establIshes them-the government, mdustry aSSOCIatIOns or even consumer groUPS-II) the 
next generatIOn of food and agnculture poltcy questIOns, commg after market lIberalIzatIOn 

4 4 Are Consumers Bemg Held Hostage to a PrIvate RIce Cartel? 

ThIS Issue has been addressed m the market Impact report (Randolph and Gueye, 1998), 
whIch IS a compamon document to thIS one Our bnef reVIew of the tOpIC remforces the VIew that 
It IS unlIkely that undue market pressure has forced consumers to pay abnormally hIgh nce pnces 

The perceptIOn that nce reforms have resulted m replacmg a publIc monopoly on nce 
commercIalIzatIOn and pncmg by a pnvate monopoly controlled by a small number of nce 
Importers and aSSOCIatIOns of merchants IS strong among consumer advocacy groups As the 
argument goes, thIS "cartel" can and does control pnces through quantItatIve restnctIOns and 
control of who can sell nce at all levels of the market 

The argument contmues that mIddlemen are generally lIttle more than employees or 
SubSIdIarIes of large Importers who are vertIcally Integrated m the nce market When they are not 
"employees," they are tIed to theIr supplIers by credIt relatIOnshIps that hmlt theIr commercIal 
freedom, mcludmg freedom to pnce as they see appropnate Other arguments pomt to pnce 
umformIty m many locales, statmg that such can occur only through collUSIOn Theory and 
empmcal observatIOn show that thIS IS SImply not true CompetItIon WIll also tend to pnce 
umformIty smce merchants m the same area face SImIlar costs and demand structures and WIll be 
forced (by competItIOn) to bnng thelf profIt structures Into lme WIth one another 

Another pervaSIve argument used to 'prove' the eXIstence of uncompetltIVe behaVIOr IS 
the 'fact' that retaIl pnces are hIgher at the port of entry (Dakar) than m the mtenor Here agam, 
observers are not lookmg clearly at factors affectIng pnces Certamly the wholesale costs of nce 
delIvered to the Intenor (from Dakar) WIll be hIgher then In Dakar But, nce pncIng IS a functIOn 
of more than transportatIOn costs Many handlIng costs are hkely to be more expenSIve m Dakar 
than m the Intenor These and the hIgher costs of warehouse and sellIng space would Increase 
marketIng costs Also, the Dakar market, beIng ncher IS also lIkely to be more dl~cnmmatmg, 
requmng retaIlers to spend more labor sortIng and cleanmg There IS also the normal tendency 
for merchants to prIce to what the market WIll bear 

18 Results from WARDA's graIn quality speCIalist survey of nce In the St LoUIS (Senegal) market IndlLated there are 
no problems that would have health Impacts (Randolph commUnIcatIOn 1998) 
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Furthennore observers have confused the pnces to WhICh they refer m the debate As the 
nce market has been lIberalIzed It has also become more complIcated A multIplIcIty of pnces 
and qualItIes of nce has appeared on the market, but pnce reportmg mechamsms have not 
become suffIcIently refmed to IdentIfy these dIfferences Hence, for example, the retail pnce of 
broken nce m the mtenor may be lower than It IS m Dakar SImply because a lower qualIty of 
broken nce (IndIan or Pakistam nce, for example) IS sold m the former market than m the latter 

Randolph and Gueye analyze nce market concentratIOn at the Importer level (1998), and 
fmd no eVIdence of exceSSIve market power The forthcomIng ACG marketmg margm study 
(ACG, 1998) also proVIdes mfonnatIOn about market margIns and Importers that contnbutes to a 
better understandIng of the nature of competItIOn m the newly lIberalIzed nce market ThIS IS an 
empmcal question that can be solved WIth mfonnatIOn on the evolutIOn of marketIng margms 
and the degree of concentratIOn m the nce market WIth the SIMRIZ nce market mfonnatIOn 
system the government has a potentIally powerful tool WIth WhICh to assess the degree of market 
power and Its effect on consumers 
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5 CONCLUSION AND RECOMMENDATIONS 

RIce Has a Strong Hold on the Senegalese Dzet RIce contInues to have a strong hold on 
the Senegalese dIet None of the events assocIated wIth RSAP are lIkely to change the domInance 
of nce In the Senegalese dIet ThIS IS espeCIally so of IneXpenSIve Imported broken nce WhICh 
remaInS domInant In the average household's dIet RIce sector reforms have not substantIally 
changed the real pnce of nce, nor the relative cost of nce to other foods 

Imported Rzce, b) Vu tue of Its Cheapness, Is LIkely to Remain Dommant Because of 
geographIcal and histonc reasons, cheap Imported broken nce IS lIkely to remaIn domInant In the 
Senegalese dIet for some time to come ThIS of course means that Senegal IS not lIkely to be self
suffICIent In nce Into the medIUm term future, but we would argue that food secunty resultIng 
from IncreasIng Incomes (through access to cheap nce) IS more Important than nce self
suffICIency ContInued ImportatIOn of IneXpenSIve broken nce could help Improve Incomes by 
keepIng food costs down The trade balance ramIfIcatIOns of huge nce Imports need to be 
weIghed, of course The nsk of exposure to vanabilIty In the world nce pnce and In nce 
aVailabIlIty also needs to be assessed 

Low Przce and Income Elastzcztzes of Demand Mean Most Households WIll Not Shift 
ConsumptIOn away from Rzce to Othe1 Cereals for Przce or Income Reasons Pnce elaStiCIties of 
demand for nce are near InelastIc, whIch means that changes In pnces are not lIkely to have 
substantial dIrect effects on nce consumptIOn levels Pnce changes WIll affect Incomes In the 
short run, SInce consumers WIll fInd It dIffIcult to ShIft theIr consumption away from nce Income 
elaStiCIties are also relatively InelastIc 

But Some Income Groups Are IncreaSing TheIr ConsumptIOn of Local Cereals, In 

PartIcular "Fonde" Inroads by local cereals WIll depend largely on Improvements In processIng 
techmques, Increased productIOn, and better phYSIcal commumcatIOns between prodUCIng and 
consumIng areas There IS no doubt that consumption of local cereals also suffers from 
stereotypes and Inaccurate perceptIOns (heaVIness, etc) PublIcity campaigns could counter these 
VIews It should be pOInted out, however that there IS anecdotal eVIdence that the consumption of 
local cereal products IS groWIng, albeIt from a low base 

In Senegal, productIOn of couscous-lIke products from mIllet IS hIghly labor IntenSIve 
The more mechamzed the product the less It IS apprecIated by the consumer For consumptIOn to 
Increase there WIll need to be a two-pronged approach FIrst, the prejUdICe agaInst mIllet 
consumptIOn and ItS relegatIOn only to hmlted meals, could be countered by InformatIOn 
campaign such as those funded by donors More Importantly, the cost of processIng millet 
products must be reduced so as to brIng theIr pnces closer to panty With broken nce 

The local alternatIve to cheap Imported nce IS not expenSIve local nce, but low cost local 
cereal-based products such as araw, sankhal and soungouf For, In the fInal analYSIS It IS as much 
pnce as habIt that keeps broken nce domInant In the Senegalese dIet Both can be addressed If 
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local cereals are to make mroads that could lead to more rapId mcome mcreases among 
consumers and producers alIke 

With Increased Przce Volatllm, Households NOl'v Have Greate, Budgetan Risk RIce 
pnces have become more volatIle Bemg relatlvely unable to ShIft consumptIOn away from nce 
(low pnce elastIcItIes of demand) nce consummg households have expenenced budgetary stres~ 
when pnces have nsen sharply, as happened m the second and thIrd quarters of 1995 as market 
reforms were begmnmg to be made Consequently, fewer other goods and serVIces (or savmgs) 
can be purchased, and households effectIvely expenence declmes In mcomes These have not 
been large and to some extent households may have been able to sWItch from the more expensIve 
ThaIland Al 100% broken nce for cheaper broken nce from IndIa or PakIstan, but the volatilIty 
has mcreased household budgetary nsk 

The Poorest Households, Which Would Normall'r Have Higher p, lce Elasflcltles and Be 
Expected to Shift away from Rice to Other Cereals, Will Lose Relatlveh More because of the 
Size of Their Rice Budget Shares The mcome effect of nce pnce mcreases wIll be felt more 
strongly by the poorest households despIte theIr theoretically hIgher pnce elastICIty of demand 
than that of ncher hou~eholds One reason for thIS IS that theIr nce budget shares are greater 
(approxImately 10% of total budget) Another factor IS that poorer households are lIkely to buy 
theIr nce m smaller UnIts, more frequently ThIS actually exposes them to greater pnce nsk as 
pnces fluctuate 

To the Extent That Rice Remams the Prmclpal Food of Most Senegalese Households, 
Increased Przce FluctuatlOns Increase Food Insecu, m It IS not surpnsmg that nommal nce 
pnces have become much more vanable smce market lIberalIzatIOn a fIxed pan-regIonal pnce 
regIme under the CPSP has gIven way to a market-determmed sy~tem The Issue of Importance 
for consumers IS whether the pnce that affects then purchasmg behavIOr has become more 
van able, thereby mcreasmg mcome and nutntIOnal nsk 

In fact, whIle nommal pnces have become qUIte vanable m the wake of reforms, nce 
pnces deflated by mIllet pnces (nce-to-millet pnce ratIo) have remamed relatIvely unaffected by 
the reforms Real (GDP-deflated) nce pnces have also fluctuated, but somewhat less 

However, Greater ChOlce of Przce and Qualln has Palhated Whatever Genelal Increases 
m Rice Pnces and Przce Varzabllltv have Occurred WIth market lIberalIzatIOn a WIde range of 
quahties of nce has been Imported and placed on the market ThIS provIdes consumers wIth a 
range of pnces to choose from m order to contmue to meet theIr nce needs wIth mInImal 
negatIve effect to theIr overall budget ThIS IS not to say that consumers dId not need to pay any 
more for thelf nce m the post lIberalIzatIOn peflod, although because of the way pnce data were 
collected dunng the transItIOn penod, we are unable to know for sure what pnces were for the 
cheapest nce on the market dunng the peflod of hIgh pnces The pomt IS that consumers had 
more choIce than avaIlable pnce mformatIOn suggests 
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In the short run hberalIzatIon of the nce market has been far more posItIve than many 
thought It would be CertaInly, nommal pnces of recogmzed qualItIes of nce (those that had been 
Imported before nce sector reforms) have mcreased SInce market reforms, but relatIve and real 
pnces have changed very lIttle Furthermore, greater pnce and qualIty chOIce has been provIded 
to consumers The most potentIally problematIc aspect of market lIberalIzatIOn has probably been 
the greater pnce vanabIlIty, WhICh creates greater pnce, mcome and nutntIOnal nsk especIally for 
the poorest households 

Fznalh, Market ConcentratIOn Should Be Momtored Market concentratIOn IS probably 
the best, most easIly obtaIned IndIcator of market power avaIlable to nce market regulators 
Market analysIs mdIcate that the nce market has not become concentrated (Randolph and Gueye 
1998) EconomIC theory suggests that the nce market would be exceedIngly dIffICUlt to 
"cartelIze " Unexpected lower retml pnces In Dakar as compared to Intenor markets mayor may 
not be eVIdence that merchants are engagIng m undue market power Unanswered perceptIons of 
a market "stacked" agaInst consumers could lead to polIcy reversals The abIlIty of SIMRIZ, UP A 
and the "CommIssIOn sur la CompetItIVIte" to mom tor the market must be strengthened and 
supported If the gaIns of nce sector reforms (RSAP) are to lead to a strong and effectIve pnvate 
sector-led nce market 
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APPENDIX: PRICE ELASTICITY OF DEMAND ANALYSIS 

We have shown above what the expected nce consumptIOn reactIOn IS to changes m 
mcome ThIs IS the mcome elastIcIty of demand for nce We have presented thIS In order to 
better understand how changes In nee pnces affect consumptIOn of nce and ultImatelv 
nutntIOnal status Pnce affects consumptIOn behavIOr In two ways FIrst It affects Income If 
pnces mcrease, m the very short run mcomes decrease19 But, pnces changes also set m motIon 
SubstItutIOn of the more expenSIve Item WIth a less expenSIve Item The extent to whIch thIS 
SubstItutIOn takes place IS determmed by the degree of substItutabIhty of other foods for the good 
In questIOn ThIS IS measured by the cross-pnce elastIcIty of demand whIch shows how senSItIve 
the consumptIOn of nce IS to changes m pnces of other substItute or complementary goods Thus, 
the full pnce effect on consumers of a change In pnce IS determmed by the combmatIOn of 
Income and SubstItutIOn effects 

In order to understand the effects of changes m nce pnces that have occurred as a result 
of nce sector reform, It IS Important to estImate the pnce elastIcIty of demand for nce 
Knowledge of Income elastIcIty helps set the boundarIes of probably pnce response We know 
from the empmcal analYSIS above and from theory that nce IS a neceSSIty for most Senegalese 
households Thus, we should expect that pnce elastICIty of demand Will be small That IS, 
changes m pnces WIll have lIttle effect on consumptIOn levels Correspondmgly changes m 
pnces WIll lead to larger changes m mcome and most of the consumptIOn modIficatIOn resultmg 
from pnce changes WIll occur through the mcome effect 

KIte (1992) mdicates that 
preVIOUS estImates of pnce 
elastICIty of demand for nce have 
been m the range of - 250 to - 886 
(see Table A-I) Most estlmates 
are closer to the upper end of the 

Table A 1 Rice Price Demand ElastiCities 

range KIte's estImate of 
compensated pnce elastICItIes 
result In the lowest pnce 
elastICIty estImates20 The general 

Pnce 
elastiCity 

0866 

0745 

-0628 

-0250 

Study type and 
location 

Cross-section 
rural Ziguinchor 

Tlme-senes 

Tlme-senes 

Tlme-senes 
(Delgado data) 

conclUSIOn IS that Senegalese nce Source Kite (1992) 

Data Period Author 

82/83 - 83/84 Jolly 

-
1979 Jabara 

1966 1986 Delgado 

1966-1986 Kite 

consumers are relatIvely InSenSItIve to changes In nce pnces Then demand for nce IS melastIc 
WIth respect to pnce ThIS means that Senegalese consumers wIll not reduce theIr nce 
consumptIOn by an amount commensurate to the mcrease III nce pnces when the latter Increase 

19 ThiS IS an economic cQncept An mcrease m the prIce of one good that IS purchased by an mdlvldual or a 
household IS eqUivalent to a reductIOn m other goods or services (or savmgs) that can be purchased by the mdlvldual 
or household ThiS IS eqUivalent to a reductIOn m mcome 

20 Assummg the consumer IS compensated for the mcome effect of a prIce change 
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They are constramed by the lack of appropnate substItutes III the short run and therebv wIll 
undergo real reductIOns III mcome because of theIr meiastic demand What KIte's result suggests 
m contrast to other results, IS that the mcome effect IS hkely to be greater and that SubstItutIOn IS 
even less hkely for nce consumers Consumers would expenence greater negative mcome effects 
from pnce Illcreases 

Methodology 

Generally, cross sectIOnal data are unable to prOVIde the pnce IllformatIOn necessary for 
computatIOn of pnce elastICIty estImates In thIs report we have used a technIque developed by 
Deaton (1988, 1989, 1990) for estImatmg pnce elastICItIes from pnce-absent cross-sectIOnal data 
Reqmred data mclude household expendIture by commodIty quantIty of each commodIty 
consumed, and household charactenstics Data collected m household clusters IS most amenable 
to thIS technIque because each cluster can be assumed to face relatIvely umform pnces 

In the absence of pnce data, WhICh often are not recorded m cross-sectIOn surveys, 
analysts have SImply dIVIded total expendItures for a partIcular good by the quantIty of that good 
purchased by the household ThIS gIves umt values paid whIch mayor may not equal pnces 
What dIfferentIates umt values from pnces IS the possIbIhty of varIatIOn m the qualIty of the 
product purchased EssentIally umt value mIxes quantIty and quahty Concretely, thIS means that 
one household's total expendIture for nce could mclude dIfferent qualItIes ofnce each havmg a 
dIfferent pnce Consequently, divIdmg total expendIture by quantIty results III a sort of a 
compOSIte whIch IS not an observed pnce In prIllclple thIS problem holds for nce purchases m 
Senegal and for the ESAM data set, but nce purchases were separated mto two key quahty/pnce 
categones "100% broken nce," and whole gram nce EstImates ofpnce (umt value) elastICIty of 
demand have been made on the two subsets of data FIrst, on purchases of broken nce, second on 
purchases of whole nce Withm the former, there was lIttle room for quahty dIfferentIatIOn III the 
CPSP-dommated era, when the ESAM data were collected There has hlstoncally been more 
qualIty vanabIlIty m the whole (or non-l 00% broken) nce market ThIS could compromIse the 
results on whole nce 

Results 

Hence, before applymg the more complex Deaton approach to elImmatmg qualIty effects, 
we estImated pnce elastICItIes usmg umt values m place of observed pnces Those estImates are 
presented III Table A-2 The key mdependent varIable IS LNUNITV A, the natural logarIthm of 
the umt value of household nce purchases (broken or whole nce) The varIable whIch IS bemg 
explamed IS LNQTYAE the naturalloganthm of the quantIty of broken or whole nce consumed 
per adult eqmvalent m the household 

The results are conSIstent WIth theory, but are not completely conSIstent WIth past studIes 
Recall that Deaton (1_990) has pomted out that use of umt value as a proxy for pnce IS lIkely to 
result m overstated pnce elastICItIes That Said, we note that umt value elastICIty of demand IS 
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Table A-2 RegreSSion Results for Broken and Whole Rice 
Consumption 

Just barely but sIgmficantlv 
m the elastIc range for 
broken nce21 It IS 
substantIally more elastIC 
for whole nce Assummg 
that we have to reduce 
elastICIty estImates to adjust 
for the overestImate 
mherent m usmg umt 
values rather than pnces 

Broken nce Whole Rice 

we can conclude that pnce 
elastICItIes for broken nce 
are close to bemg umt 

Vanable Coefficient 

LNDEPTOT -0062 

LNUNITVA -1 014 

Ethnic group 0020 

Region 0132 

Sex of head of hh -0056 

Household size -0 103 

Dependent Vanable LNQTYAEQ 

R-square 0 269 

t-value Coefficient t-value 

1802 0120 -0762 

3093 -2197 -5804 

1684 0015 -0338 

3640 0265 -1 167 

-0900 0023 0082 

-20811 -0084 -4922 

0215 

elastIC, but are for the most part stIll meiastic That IS that most Senegalese households wIll not 
substantIally alter theIr consumptIOn of broken nce m the face of small changes m pnces ThIS IS 
not at all true for whole nce whose consumptIOn changes substantially WIth pnce changes 

For most households there are relatIvely few perfect substItutes for nce m the short run 
In the absence of data WIth whIch to estimate cross pnce elaStICItIes, for example the response of 
nce consumptIOn to changes m maize, mIllet sorghum and bread pnces It IS pOSSIble to resort to 
relatIOnshIps that have been found to hold among own-pnce, cross-pnce and mcome elastICItIes 
The homogeneIty condItIOn states that the sum of cross pnce elastICItIes must equal the 
dIfference between own-pnce and mcome elastICItIes If both mcome and pnce elastICItIes have 
normal SIgns ThIS IS denved from a mathematIcal form of the fact that pnce effects are a 
combmatIOn of mcome (hence mcome elastICIty) and SubstItutIOn (hence cross-pnce elastICIty) 
effects Our estImates suggest that the total of cross pnce elastICItIes for broken nce IS 
approxImately 0 637 (pnce elastICIty of -1 014 and mcome elastICIty of 0 377) whIch IS to say 
that a one percent change m all SubstItutes and complements for nce would brmg about only a 
o 6 percent pOSItive change m the consumptIOn of nce 

The homogeneIty condItIOn allows us to go from estImates of mcome elastICIty of nce 
(melastIc) and pnce elastICIty ofnce (tendmg toward melastIc) to reasonable assumptIOns about 
cross pnce elastICItIes WIth two addItIOnal assumptIOns, the homogeneIty condItIOn suggests 
that the absolute value of own-pnce elastICIty IS larger than the sum of cross-pnce elastICItIes 
The assumptIOns are that the good IS a normal good (mcome elastICIty IS pOSItIVe) and that most 
other goods are substItutes (cross-pnce elastICItIes are pOSItIVe) Note also that the homogeneIty 
condItIOn reqUIres that the mcome elastICIty sets the lower hmit for own-pnce elastICIty and that 
own-pnce elaStiCIty sets the upper hmit for mcome elastICIty 

Our results, based on umt values (expendItures dIVIded by quantity) rather than on pnces, 
show a slIghtly pnce-elastIc demand for nce ThIS should be tempered by Deaton's (1988, 1989, 

I Umt value elastiCity IS our proxv for prIce elastiCity It should be conSidered With the caveats we have proVided 
above 
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1990) findmgs that pnce elastIcIty estImates based on umt value rather than on dIrect pnces tend 
to overestImate elastIcIty of demand Consequently we consIder our results to be consIstent \\ Ith 
earlIer findmgs of an melastIc demand for nce 

What melastIc demand ImplIes IS that wIth pnce mcreases that ha\ e occurred durmg the 
nce market reform penod nce consumers have been unable or un\\Illmg to ShIft consumptIon to 
substItute products, and have consequentlv expenenced reductIOns In Incomes Mark.et reforms 
appear to have been responsIble for a 19 percent mcrease In nomInal nce pnce levels over theIr 
post-devaluatIOn pre-reform levels Table A-3 presents the hkely range of effects thIS Increase In 
nommal pnce levels has had on the average consumer's nce e'CpendIture 

Table A 3 Effects of Increase m Nom mal Rice Price on Rice Consumption 

Pnce Elasticity of Change In Rice Change In Rice 
Analysts Demand for Rice Consumption (%) Expenditures (%) 

Jolly -0866 -1645 + 255 
Jabara -0745 -1416 + 485 
Delgado 0628 -11 93 + 707 
Kite 0250 - 475 +1425 
Tardif Doughn and Dlouf -0913* 1735 + 165 
Assuming elastic demand -1 500** -2850 - 950 

* Revised on the assumption that the Unit value elastiCity of demand overestimates price 
elastiCity of demand by 10 percent 

** For comparative and Instructional purposes only 

Other thmgs the same, thIs loss ofmcome should have a negatIve effect (but small) on 
nce consumptIOn Our pnce elastIcIty results for nchest and poorest households separately dId 
not conform to theory (ncher households had hIgher elastICItIes) If however theIr relative 
elastICItIes conform to theoretIcal relatIOnshIps, the households most lIkely to feel the Income 
effect of pnce mcreases In nce are the poorest households Not only would they be expected to 
be less able to ShIft consumptIOn away from nce, theIr nce budgets are larger as a percent of theIr 
overall expendIture and Income and, consequently, they are more vulnerable to negatIve effects 
of pnce Increases 

Nonetheless, pnce mcreases have been small especIally when deflated by the CPI or 
dIVIded by mIllet pnces and It IS probably not bemg InSenSItIve to say that only the most 
margInal households have had theIr nutntIOnal status senously affected by nce sector reforms 
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