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ABSTRACT
 

Econometrics Workshop Paper No. 8104
 
MSU Rural Development Series, Working Paper No. 22, 1982
 

FOOD CONSUMPTION BEHAVIOR IN THREE VILLAGES
 
OF NORTHERN NIGERIA
 

By
 

Victor E. Smith, William Whelan & Peter Schmidt
 

This paper contains (1)data on household food consumption patterns,
 

(2) regressions relating food consumption to prices, expenditure levels,
 

household characteristics and dependence upon the market and (3) price
 

and expenditure elasticities. The data were from year-long surveys of
 

the production and consumption activities of two samples of semi-subsis

tence households.
 

On the average the households in the most reliable of the samples
 

consumed more than 900 kg of sorghum and 100 kg of millet per year, plus
 

many other foods, the most important being cowpeas, nono (soured skimmed
 

milk), palm oil, and sugar cane, along with a wide variety of vegetables.
 

Sorghum constituted a large fraction of the value of total expenditure-

20 percent for households with real expenditures amounting to 3,900 kg of
 

sorghum per year, 33 percent at an expenditure level of 2,900 kilograms,
 

and so forth. For over half the households in the sample (those with
 

annual expenditures on all commodities equivalent to less than 4932 kilo

grams of sorghum), sorghum was an inferior good. As they became better
 

off, low income households replaced part of their sorglium consumption by
 

other foods such as cowpeas, palm oil and maize.
 

On the average, also, sorghum was a Giffen good: at a given expen

diture level the households facing the higher sorghum prices were the
 

larger consumers of sorghum. The own-price elasticity for sorghum was
 

+0.92; its expenditure elasticity -0.61.
 

Although most of the major foods consumed came largely from the house

hold's own production, households responded to price and market incentives.
 

Own-price elasticities were negative and expenditure elasticities positive
 

,or cowpeas, palm oil and maize; several cross-price elasticities were
 

large.
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PREFACE
 

In 1978 the United States Agency for International Development funded
 

a research project, "Consumption Effects of Economic Policy," which had two
 

principal objectives: 1) to develop methods for measuring the effects of
 

economic policies or events upon the food consumption of rural semi-subsis

tence households (households that produce large fractions of their own food)
 

and 2) to obtain facts, previously unavailable, that were needed by govern

ment officials, planners and anyone concerned with the nutrional well-being
 

of rural households. These facts were to include descriptions of food con

sumption levels and patterns as well as measures of the changes in food con

sumption associated with changes in economic variables (prices and incomes).
 

Two sets of data were to be used, one collected in 1974-75 by the Rural Em

ployment Research Project at Njala University College, Sierra Leone (under
 

the direction of Dr. Dunstan S. C. Spencer and Dr. Derek Byerlee),l and an

other collected during the same period by Peter Matlon in three Kano State
 

villages in Northern Nigeria.
 

The plan was to develop appropriate methods for such studies during the
 

analysis of the Sierra Leone data and to test the methods by applying them
 

to the Kano State information. This paper reports the results of the Kano
 

State test. An adaptation of the method was required because different recall
 

periods were used for different portions of the Kano State sample.
 

The Sierra Leone research has been presented in a series of seven re

ports, listed in the references for this paper. They appear there under sev

eral authorships: Kolasa (1979), Smith et al. (1979, 1980, 1981a, 1981b),
 

and Strauss et al. (1981a, 1981b).
 

IFinanced by a contract, AID/cds 3625, between the United States Agency

for International Development and Michigan State University, and by the
 
Rockefeller Foundation.
 

ix
 



Without the work of Peter Matlon this Kano State study would have been
 

impossible. We greatly appreciate his generosity in permitting us to use
 

his data and in devoting time and energy to clarifying our understanding of
 

them. Naturally we retain full responsibility for any errors of interpre

tation or analysis.
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INTRODUCTION
 

Relatively little is known about the extent to which prices and incomes
 

affect the food consumption of rural households that produce most of their
 

own food. Because they depend primarily upon their own productive efforts
 

it is widely believed that they are comparatively untouched by market forces,
 

and thus partially insulated from the effects of economic change. Yet semi

subsistence households have some contact with the market and the extent of
 

that contact increases during the process of economic development. Thus it
 

becomes important to understand whether and how market forces may affect their
 

consumption patterns. Many students of the problem of hunger appear to be

lieve that rural households should be encouraged to become more rather than
 

less self-sufficient with respect to their own food production. Whether fol

lowing this advice will raise or lower nutritional levels cannot be determined
 

until we know what effects economic change does have on nutritional adequacy.
 

One of the reasons we know so little about the food consumption responses
 

of semi-subsistence households is that food consumed from one's own production
 

does not pass through the market. Without market prices to work with, tradi

tional economic models seem inappropriate. We have found, however, in our
 

studies of Sierra Leone, that with appropriate adaptations an economic model
 

is effective.
 

Perhaps more important has been the lack of adequate data. In the semi

subsistence household production and consumption decisions are intertwined,
 

yet studies of household food consumption rarely provide suitable information
 

about incomes and prices, while studies of production rarely obtain the infor

mation needed to examine food intake and nutrient availability. Fortunately
 

in 1974-75 two unusual household production surveys were undertaken, one in
 

1
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Kano State, Nigeria, by Peter Matlon [1979], and 
one in Sierra Leone by
 

Spencer and Byerlee [1977]. 
 Both surveys collected data on household expen

ditures as well 
as on preduction activities and sales. 
 With these data our
 

studies of semi-subsistence households became possible.
 



CHAPTER I
 

THE DATA
 

During 1974-75 Peter Matlon conducted a field survey in three villaaes
 

in Kano State of r',thern Nigeria. His purpose was to study the determinants
 

of income differences within a traditional society just beginning to exper

ience changes in its production system. Although the study was not planned
 

as a study of food consumption patterns, Matlon collected accurate quantity
 

records for almost all foods likely to enter into household consumption.
 

The villages lay in the Guinea-Savannah ecological zone, had an average of
 

35 inches of rainfall during the year, and used mainly traditional farming
 

techniques. The three principal crops (millet, sorghum and groundnut) were
 

grown with relatively minor use of improved seed varieties or chemical
 

fertilizer.
 

The sample consisted of 45 households selected at random in each vil

lage. These were divided into a "small" sample of 12 from each village and
 

a "large" sample consisting of the remainder. The small sample was to serve
 

as the basis -or a careful study of production relationships, so it was chosen
 

in such a way as to provide an equal number of households in each cell of a
 

four-way stratification matrix in whiJ, the stratification variables were
 

(1) the land-to-worker ratio (above or below the mean for the sample) and
 

(2) the use or non-use of boiJ1 chemical fertilizer and seed dressing during
 

the previous year. [Matloa, 1979, pp. 19-20.]
 

The small sample households were interviewed two to three times weekly
 

to obtain data on cash consumer expenditures and off-farm earnings and weekly
 

for data on loans and gifts and on input and output sales and purchases.
 

The large sample was interviewed monthly. [Matlon, 1979, p. 21.] As we
 

shall see later, this difference in interview frequency significantly compli

cated our analysis.
 

3
 



4
 

From these data we have developed estimates of the quantities of food
 
available for consumption by the household (which we often refer to for con
venience as quantities consumed). 
 However, no data were collected by direct
 
observation of the food served or eaten nor were there any data concerning
 
the distribution of food within the househo'd. 
 What we were able to do was
 
to measure inflows of food into and out of the household in the form of pur
chases, harvests, sales and other disappearance into non-food uses, and trans
fers in kind as loans, repayments, gifts or wages. 
 Thus we provide estimates
 

of the quantities of food available to the household.
 

The total quantity consumed (available for consumption) consists of three
 
parts: 
 foud pur based (often called food from the market), the net inflow
 
or outflow of food transfers in kind inthe form c4 loans, repayments, gifts or
 
wages, and food available from 
home production. 
 The latter component was
 
estimated by the disappearance method--subtracting sales, seed use and losses
 
in storage from the quantities harvested. 
We had no data on inventories or
 

quantities in storage.
 

Because the data on expenditures, harvests and sales were collected in
 
quantity tern 3 as well 
as 
in value, itwas possible to do what cannot be done
 
with so many expenditure surveys: 
 make estimates of the physical quantities
 
of food available for consumption. 
 From these one can proceed to the question
 
of ultimate interest, the nutritional composition of the diet--a question
 
that cannot be dealt with adequately when only data in value terms are avail

able.
 

The quantity data were collected in local units. 
 To convert them to
 
kilograms we used weight conversions mainly based on careful weighings done
 
by Matlon. For more detail Whelan (1981, chap. 4).
see 
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As the survey obte.ined no information about the way in which female mem

bers of the household spent the profits from their household enterprises,1
 

the consumption estimates made here are too low by the amount of any food
 

thus purchased. On the other hand, if the household head failed to report
 

sales of food items within the household to women who processed them for
 

later sale outside, our estimates will be somewhat high.
 

Table 1 contains the mean values of a number of variables for each sam

ple and for the sum of the two samples.
 

This was a Moslem area, so the enumerators obtained information only
 

from the male household head.
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TABLE 1 

Mean Values of Selected Variables by Sample
 

Sample
 
Variable 
 Small Large 
 Combined
 

Mean Mean Mean
 

Household CharacteristicsM
 
Household size 
 7.2 6.7 

Children, under 5 years 

6.8
 
1.0 1.0 1.0
Children, 5-9 years 
 1.0 1.0


Boys, 10-15 years 
1.0
 

.4 .7 .6
Girls, 10-15 years .4 .3 
 .4
Men, 16-49 years 1.5 1.3 1.3
Women, 2.0 1.7
16-49 years 1.8Men over 49 years .4 .3 .3
Women over 49 years 
 .5 .3 
 .3Age of Head 
 44.4 39.6 
 40.8

Proportion of Heads Literate 
 .4 .4 
 .4

Number of Adult Female Wives 
 1.7 1.4 1.5
 

2
 
Prices
 
Sorghum 
 .08 .08 
 .08
Early Millet 
 .08 .08 .08
Late Millet 
 .05 .05 
 .05
Maize 
 .10 .10 .10
Rice 
 .07 .07 
 .07
Cowpe as 
 .04 .04 .04
Palm Oil 
 .44 .44 
 .44
Tomatoes 
 .05 .05 
 .05
Nono 
 .11 .11 
 .11
 

3
 
Expenditures/Year/Household
 

Value of Subsistence Consumption 112.2 84.5 91.4
Market Expenditure 
 246.6 209.0 218.4
Total Expenditure 
 358.8 293.5 
 309.8
 

Number of Gandu Households 
 16 45 
 61
Number of Nuclear Households 17 54 
 71

Total Number of Households 
 33 99 132
 

IIn numbers unless otherwise specified.
 
2Quantity-weighted average annual prices in Naira [per 
kilogram.

One Naira equalled U.S. $1.64 in 1974-75.
 

31n Naira.
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CHAPTER II
 

FOOD CONSUMPTION PATTERNS IN THREE VILLAGES OF KANO STATE
 

The evening meal in these villages commonly consisted of tuwo (a stiff
 

porridge made from sorghum), a soup or sauce with palm oil base, and a vege

table. The morning meal was likely to be food left from the night before.
 

At noon in the fields the men often ate specially processed millet balls
 

(hura ) to be eaten after mixing with nono (soured skimmed milk) purchased
 

from Fulani women. (Whelan [1982, chap. 2] has more detail on meal patterns
 

and practises).
 

The importance of sorghum, millet, cowpeas, nono, palm oil and sugar
 

cane shows clearly in Tables 2 and 3. Sorghum was by far the dominant cereal
 

in the diet but early millet, next most important quantitatively, played a
 

special role. The annual consumptiorn of sorghum by an average household was
 

800 to 900 kg, while 85 to 100 kg of early millet were consumed as well as
 

over 100 kg of processed foods based on millet. Early millet, the principal
 

millet consumed, was highly prized because it is the first crop harvested in
 

the agricultural year--the first crop available to ease any "seasonal hunger"
 

which might exist. Every household consumed sorghum and early millet; the
 

percentage consuming late millet was markedly different in the two samples
 

(54 and 91 percent).
 

The quantities the tables show under "cereal" for sorghum and early
 

millet consumption do not include quantities purchased in processed form
 

from outside the household. All processed foods listed in the table were
 

bought outside the household, so these entries represent net additions to
 

the household diet. Processed foods consumed within the household that pro

cessed them are not listed as such in the table; their ingredients already
 

appear in the listings of unprocessed items. The most important processed
 

cereal, hura/fura, was consumed in large amounts by 80 to 90 percent of the
 

households in the sample.
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MEAN AMOUNT AVIIILAGLE VOR ANmuAL HOUSEHOLD COIISUIPTION FROMBY COtIHIOITY--SI1ALL ALL SOURcES,SAlrI'I.E, KAII0 NORTHL'RtI NIGERIA - 1 
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GEPEA L F kDUC T S11I.LET PDFRIDG, -I'0O GERO
tIILLET FLOLI, GAR] 

0 
3L 3THIN PP:RTG( KUK0/KUtLI 414 27

PROCISS:) MILLET, tURA/FJRA 97 28 48

SORGCIIW PCRIDGE, TIJNO 10117
0AHA-. I 91 
W ArJNA, VKIy , 1 0 >3 3 6CDR N FL .0 0 . 0PICE (Cooxf.0o L 

3 3
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78 

0 
291 27 

cO r'EA C.4'.,, kOSA1 3 30ICliWif r)L'MPL.t)IH, DAN WAKlZ I1.5
0
GTOU'I.f'NLIT CA Kv 1<011 KULI 1q 30 
GROUNMILITS II1E0) 6 


*
LO;UST I-1EIN CAKE, DAODAI'A Z0 
0 

d 
76 

99
KCLAtId1, ,0.?D 4, 21
6 97 

VEGCr-A I.sVEG. 091'4PRODUCTS, FRUITSTOMATOES, TOHATUROnIIIrM5, ;L HA SA-4- 71 24 830 _ 73-
OK.A, kl'BEWA 1 

83FUP'PKIH, VAnIEWA 
6'. 

84 6668 9498 90CALABASH, KWI\RYA 15 93 73100(;A.RAGEL, KABEJI D 840 210FRESH PEPPER 0I 04U 
 100
DRIED PEFPER 710 64
BA(SAE LEAVES. KUKA 100 24 12b 0 82
HORSERADISH LEAVES, ZOGALLE 0 115 3091
GAWUTA 90 
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5 53 6211 
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TABLE 2--Continued
 

QUAITITY COISUIED PERCLNTAGE OF CON- PERCEuTAGE OF PRO-
 OUANTITY CONSu.mEt PERCE'NTAGE OF
MEAN OVER ALL SUHpTIOIJ AVAILAYLE OULTiON AVAILAiOLL ME.AN OVEk COuSIjiZnG ALL IOUSEHlOLDSCO mODITY 	 HOUSEHOLDS(IN KGS) FROm PRODUCTION-2 FOR CUNSOMPTION-3 HOUSEHOLDS (111 K$S CONSUMING
 

VEGETABLES (OTjERS)-5 37 
 98 	 Be 
 40 	 94
ORANJGESs LEMON ZAKI 
 0 0 	 a 
 1 	 6
I A;NOES9 tMANGWNARO 1 0 	 0 6 	 15GUAVA 0 0 	 0 1 	 6LE MOIJ 	 0 0 0 1 	 6LI lIE D 0 	 0 1 	 5
P5 	 100 1go 19 30
h UjAnA 0 0 	 0 
 0 	 0
TAMARIND 
 2 0 	 D 
 9 	 24
 

MEATrIS1,iMELK PROOUCTS

FISH . 0 
 1 	 3
hEAT (USPECFIED , NAIA 32 
 33 	 97
 
ROASTED MEAT, TSIRtE 
 .
 cjEGGS 
 0 
 a 	 6SPORED MILK, 110140 	 127 
 * 	 131 97BUITER, MAI SHANU 
 9 10 	 82
1lILK (EVAPORATEO, TINNED) D ,* 
 1 	 3
tMIL 0 1 	 15 

MISEL LA [OUS

PALM OIL, MANJA 	 2z 
 22 	 If 7GROUNDMUT OIL, RAN RURUWA 2 	 " 
 2 	 79
SHEA BUTTER OIL 
 1 
 b 	 9
SALTs GJSHIRI-6 
 0 0 	 0 
 0 	 aSUGAR, SI/KAR 	 0 0 
 0 	 o 6SUGAR (ilAE, PRAKE 	 134 60 
 20 	 e22 61
MO3NEY 
 0 4 & 	 a
0

S EETS 
 0 	 4- 16
COKE 
 1 
 -	 10
TEA 	 9
9 * 	 2 6BEEP. 
 0 
 * 	 0 C?'AGGT CUEES 
 0 
 0GLUiGER, CIITA 	 C ** ** 1 	 -5
 
SPICEp, SLtASI 	 0 
 0 	 !5
 
CLOVES, KAIJ.PIRp 	 D 0 
 0 	 F, 

1NET FLOD AvAII.AULE FPOH DOMESTIC PRonUCrIOk, PAYMENTS IN KINO, LOANS IN K1'40, GIFts IN klNfD, AnD FOOD PURChASES.Z 	NET UUANTITY or FOOD AVAILABLE FOR COIJSIJHPTiItJ, FROM OWN HOUSEIjOLD FRODuCTICi (I.E. GRUSS PPOOUrTIoJ LESS SALESLESS SEEP USE LESS LOSSES) VIVUEO 8y TOTAL KILOGRAM AIlUUNT AVALLABLE FOR CONSUMPTION FROd ALL SWJRCES.
3 	tiET QUANtJTY OF FOOD AVAILABLE FOR CONSUttiPTION FROh OWN HOUS HDLO PRODUCrIoN 
O1VLOED BY TOTAL G.oss PRODUCTION
4 ESTIMATES 3IIELUDE OrlLY FURCH/SES OF FOOD ITEMS. s rSTIMATES 3ILUD.S ONLY NEr AMIOUNT AV1ILABLE FRUH OUIIESTIC PROoUCTION PLUS FOOD PURCHASES.
 
6 	ESTIMATES NOZ 
AVAILABLE FOR MARKET PLIPCHASCS.
 
* 	NO INFORMATION .AVAILABLE ON tOUSEHOLO PRUUCTIot,
 

NOT APPLICABLE,
 
- ESTIMATES OF FOOD RETAINED FROH HOE PRODUCTION NOT USED BECAUSE OF QUESTIONARLE VALIDITY.
 



TABLE 3 

MEAN AMOUNT AVAILABLE FOR APN;JAL HOUSEHOLD CONSUMPTION FROM 
ALL SOURCES.
BY CONNOnITY--LARGE SAMPLE, 
QUANTITY CONSUMED 

MEAN OVER ALL
COmmOcIry HOUSEHOLOS(IN KGS) 

CEREAL 
EARLV MILLET, SERO 

LATE MILLE';q MAIWA 

SORGHUM (GUINEA CORN)# DANA 

MAIZE* MASARA 

RICE, SHINKAFACEREIL PRODUCTS 

MILLET PORRIDGE, TUNO GERO 

MILLET FLOlJRv GARI 
T4IN PORRIDGE* KOKOKUHlU 
PROCESSED MILLET, HURA/FURA 

SORGHUM POF'RIDGEv TUHO DAHA-

WAINAv NAKIYA 

CORN FLGUR 

RICE (COOKED)

RICE PORRIDGE, TUWO SNI4KAFA 

BREA39 BURODI 

BISCJITS


STARCHY R007S ANGO TUBERS 

CASSAVA, ROGO 

YAMS, DOYA 

LOCA. POTATOES, DANKAL! 

CASSAVA (COOKED) 

CASSAVA (FLOUR), GARIN ROGO
LEGUMEStLEGUME PROUCTS,UTS 
COWPEAS, HAKE 
GROUNONUTS, GYADA-4 
BAMBARA NUTS3 .URJI*A 
LOCUST BEANS, KALWA 
COWPEA CAKE, KOSAI 
COWP--A DUMPLING, DAN WAKE 
GROUNDNUT CAKE, KULI KULI 
GROUNONUTS (FRIED)
LOCUST BEAN CAKE, DADOAA 
KOLANUT, GORO 

VEGETA6LESVEG. PRODUCTS#FRUITS
TONAIOES, TUMATUR 

ONIONS, ALEASA-4 

OKRA, KUBEWA 

PU'tPKINq KADEWA 

CALABASH, KWARVA 

CABBAGEI NABEJI 

FRESH PEPPER 

ORIE) PEPPER 

BAOaAB LEAVES, KUKA 

HORSERADISH LEAVES, ZqGALLE

GAWUrA 

45 

L9 


53q 

19 

27 

0 

1 

25 

120 


5 
I 

0 
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TABLE 3--Continued
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Cowpeas were consumed by over 90 percent of the households. They are
 
used most commonly in kosai 
(afried batter of cowpea flour, sometimes spiced
 

with onions or hot peppers) and dan wake (boiled cowpea dumplings), two widely
 

consumed snacks in the area. 
 Daddawa (locust bean cakes) were also popular,
 

purchased by almost every household. A variety of vegetables was consumed,
 

tomatoes, okra, pumpkins and peppers being among the most popular. 
Almost
 
every household purchased some high protein food source, either meat or nono
 

(soured milk), the latter being mixed with fura/hura. Likewise, almost every
 
diet included palm oil, used in preparing the morning and evening meals as
 

well 
as many of the processed foods produced by female entrepreneurs. About
 

half the households consumed sugar cane. 
 For a summary of other students'
 

findings concerning food consumption in northern Nigeria see Whelan [1982,
 

chaps. 2 and 5].
 

The consumption estimates for onions and groundnuts include only quanti

ties purchased from the market or received in kind. 
 The data on quantities
 

retained from home production were unreliable. Both commodities 
are produced
 

primarily for sale, but appreciable quantities may also be retained for home
 

consumption.
 

Likewise, as we have already noted, we have no information about foods
 
purchased by women from the proceeds of their household enterprises. Whelan
 
[1982, chap. 4] estimates the mean annual household income earned from female
 
entrepreneurial activity as 65.1 Naira for the small sample. 
 This represents
 

18 percent of the mean total 
household expenditure (exclusive of female income)
 

for that sample.
 

The second column in Tables 2 and 3 reports (as a percentage) the ratio
 

of the sum over all households of the quantities available for consumption
 

from their own production to the sum over all households of the total quanti
ties consumed. We programmed the computer to set a maximum of 1.00 on this
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ratio, although in principle it could exceed unity. (The numerator includes
 

food paid out in kind as wages, loans or loan repayments, or as gifts, so for
 

some households it could exceed the quantities actually consumed.1 For the
 

sample as a whole, however, this possibility is not important, for the net
 

outflow of such payments in kind is likely to be small.
 

On the average, almost all the cereal grain consumed was produced by the
 

consuming household. In the large sample (but not in the small one) rice was
 

an exception, only 52 percent of consumption being available from own produc

tion. The other items available in large part out of own production were
 

cassava, yams, local potatoes (dankali), cowpeas, bambara nuts, pumpkin,
 

calabash and dried peppers. For the most important items in the diet, the
 

majority of the food consumed was produced by the consuming household.
 

Although the average household produced all or a major part of its own
 

consumption of the foods just mentioned, it also produced some for the mar

ket. The third column in Tables 2 and 3 lists the percentage of production
 

retained (available for home consumption or for gifts, loans and wage payments).
 

These percentages are large, but almost invariably less than 100. Some 25
 

percent of the sorghum produced and some 30 percent of the millet are not con

sumed within the household. Even though many crops may be grown primarily
 

for use by the family itself, excesses are produced that can be sold. There

fore, when we examine the economic factors that affect consumption decisions
 

we must regard the price for which a food could be sold as an opportunity cost
 

incurred whenever that food is retained for home consumption.
 

Comparison of Tables 2 and 3 rveals that the two samples give generally
 

consistent pictures of the consumption pattern, but there are often large
 

1The items comprising the numerator were calculated by subtracting sales,
 
seed use and storage losses from the quantities harvested, but out-payments
 
in kind such as those just listed were not subtracted.
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differences with respect to individual 
items. With respect to expenditures,
 

the samples do not agree nearly as well 
as 
they do with respect to household
 

characteristics (Table 1). Although other factors were involved [Whelan,
 

1982, chaps. 4 and 5], 
the principal reason for the difference seems to be
 

that the recall period was 
from two to seven days in the small samples and
 

one month in the large. This creates a strong presumption that where differ

ences exist the small 
sample results are the more reliable.
 

From the estimates of quantities of foods consumed by individual house

holds that we have developed we can calculate the total calories available
 

for each household and express that figure as calories per adult male consumer
 

equivalent [Whelan, 1982, chap. 5]. 
 When those figures are classified by
 

levels of household expenditure per consumer equivalent we obtain the following
 

results for the small sample:
 

Fraction 
of Income 

Distribution 
(Percentiles) 

Mean Calories 
Available 

per Consumer 
Equivalent 
(Per Day) 

Mean Annual Household 
Expenditure 
per Consumer 
Equivalent 
(Naira) 

0-10 1572 30 
10-20 1997 40 
20-40 2371 50 
40-60 2777 64 
60-80 3591 85 
80-90 4078 110 
90-100 4384 167 

When we take account of family size and composition families in the low

est third of the income distribution appear to be suffering from deficient
 

caloric intake. Households in the lowest decile are in desperate straits.
 

As incomes rise, however, the situation improves, providing income rises fast

er than the number of adult male consumer equivalents. However, this tabular
 

analysis takes no account of relative prices or of other important variables.
 

It attributes to the ratio of expenditure to consumer equivalents what is
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actually the result of the action of other variables as well, as we shall
 

see when we examine the multiple regression results.
 

The figures presented in this chapter provide a realistic picture 

of food consumption patterns in three rural villages in Kano State , although
 

it is probable that they underestimate somewhat the total quantity of food
 

(and of calories) available. Better estimates could be developed if more
 

and better data could be collected, but those data would be costly to obtain.
 

Wheh funds are limited we must make the best use possible of such data as
 

are available. 
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CHAPTER III
 

THE MODEL
 

To examine the relationship between the quanLities of food commodities
 

consumed and the economic and other variables that determine those quanti

ties we apply the single-equation methods developed in the Sierra Leone study.
1
 

The procedure was far more complicated in this case, however, because of dif

ferences between the two parts of the sample with respect to the recall pe

riods used and other aspects of the data collection process.
 

Perhaps the widespread belief that the consumption of a household that
 

produces most of its own food is largely independent of market forces prevails be

cause such food passes through no market, so there are no market prices to
 

which consumption decisions are obviously related. On second thought, how

ever, we realize that there are opportunity costs, whethe" or not a market
 

exists, and the economist, at least, is likely to feel that if the opportunity
 

costs were known we should find that the household responds to them when mak

ing its choices. The crucial element in any attempt to analyze the economic
 

determinants of consumer choice among semi-subsistence or subsistence house

holds is to identify an appropriate measure of opportunity costs for food
 

produced for one's own consumption. The most important single feature of
 

the methods developed in the Sierra Leone study is their use of the selling
 

price of any ccnimodity produced as the opportunity cost of whatever quantity
 

1Fruitful as 
the systems equation estimation of a household-firm model
 
was in the Sierra Leone study, it was far too complicated and expensive, inboth
 
time and money, for application a second time with these data.
 

17
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of that commodity is retained for home consumption. This is a lower bound;
 

the true opportunity cost may be higher, and itis likely to be if all 
that
 

is produced is retainea at home. 1 
 In such a case the opportunity cost is
 

the sales value of the most valuable product or collection of products that
 

could have been produced with the same resources had they been used to pro
duce for the market rather than for the home. 
 In the absence of technical
 

information about the physical substitutions possible between this and other
 

products, the sales prices of those other products may serve as proxies in
 

the regressions equations. 
 If internal opportunity costs 
are so high as to
 
preclude providing all one's own consumption of a certain food, buying
 

from the market remains an alternative. 
 In the market the opportunity cost
 
is the price paid for the food, and the economist is again on familiar ground.
 

The single-equation method as 
used in the Sierra Leone studies took con

sumption per household as 
the dependent variable rather than consumption per
 

capita or per consumer equivalent. In addition to the usual 
economic vari

ables (prices and total expenditure--a proxy for income), the independent
 

variables included measures of household characteristics and variables re

lating to production patterns and market orientation.
 

Expenditure, as we use 
it here, is not simply expenditure in cash, but
 

cash expenditure plus the value of consumption in kind. 
 We define it shortly
 
in more detail. In the Sierra Leone study we used total 
household expendi

ture as a measure of the capacity for consumption that the household possess
es, and we do the same here, for similar reasons. While consumption theory
 
normally refers to 
income in defining the budget constraint, doing so requires
 

including saving and bL'rowing in the list of goods among which income is
 

lOur purpose is 
not to measure the subjective welfare associated with
the consumption of the commodity, but to examine the relationship between consumption choices and available objective measures of the situation in which

those choices must be made.
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to be allocated. We are not interested here in the choice between saving
 

and consumption, but in the allocation of expenditures to the individual
 

foods that comprise the aggregate food component of total expenditures.
 

Incomes vary more from year to year and from household to household than do
 

expenditures; total expenditure is a closer approximation to the concept of
 

"permanent income," which is 
more relevant for a study of normal levels of
 

allocations to food consumption than actual income with its burden of transi

tory elements. Furthermore, total expenditure usually correlates more
 

closely with individual consumption choices tha6 does income (as it should,
 

for total expenditure is the sum of all individual expenditures). We expect
 

greater predictive power when a regression uses total expenditure as a right

hand side variable than when it uses income.
 

In the present study we define total expenditure as the value of all
 

consumption goods and services purchased from the market (including taxes,
 

licenses and school fees) plus, at farm-gate prices, the value of food avail

able for consumption from home production (except for groundnuts and onions,
 

as we have said) and of net receipts in kind of gifts, loans or wage pay

ments. 
 It does not include the value of non-food production consumed at
 

home (presumably minor), or the value of production from the enterprises
 

engaged in by the female members of the household. 1 Nor do we include food
 

purchased from the proceeds of the womens' enterprises in our data on food
 

consumption.
 

The dependent variable in each commodity regression is the total quan

tity of the food consumed by the household during the year, measured in kilo

grams. This differs somewhat from the quantity variable used in the Sierra
 

Leone studies [Smith, et al., 1981a, pp. 10-11]. As total consumption con

sists of goods from all sources--the market, home production, and all other
 

(net gifts, loans or wages received in kind), we use an average of market
 

1The omission is unfortunate, but unavoidable. Female entrepreneurial

activity may constitute as much as 18 percent of total household income
 
(Whelan, 1982, chap. 4].
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and farm-gate (sales) prices as 
its price. The price averages are quantity
 
weighted, calculated as 
the sum of the valuesof market expenditure and of
 

consumption from home production, di'vided by the total quantity consumed
 

from those two sources. [Whelan, 1981, chap. 6,4
 

Pursuing our purpose of testing the method developed in the Sierra Leone
 
studies, we use the same regressi'on form here, although the set of variables
 

differs somewhat. The regression is arithmetically linear, except for one
 

quadratic term in expenditure. 
The function is homogeneous of zero degree
 

in prices and expenditure.
 

The underlying model is
 

qih : f(Yh' P' Ch' 
Sh, Mh)
 

where
 

qih is the annual 
amount of good i consumed in household h,
 

Yh is the total expenditure of household h during the year,
 
P is a vector of relevant prices,
 

Ch is a vector of characteristics for household h,
 

Sh is 
a vector of food source characteristics for household h,
 

and
 

Mh is 
a vector of market orientation characteristics for household h.
 

The functional form is
 

qih :2 i + Z Q (P./Pi) + I(Yh/Pi ) + 
2Yh/Pi )2 + E YnChn + E mShm
 n m 
+ E PrMhrrThe intercept term, ai, is the coefficient of the own-price term (i.e., Pi/Pi);the
 

latter does not appear explicitly in this formulation. As a consequence, the
 
size of the own-price elasticity is 
not readily apparent. The influence of
 

1We have no prices tor goods received in kind, and would doubt their

validity if
we did have them.
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own-price upon the quantity consumed operates through the relative price and
 

expenditure variables.
 

In examining the relationship between consumption levels and the house

hold production pattern or market orientation the present study places more
 

emphasis on "source" variables (Sh) than did the Sierra Leone study and less
 

on other measures of production patterns. The Sierra Leone study experimented
 

with five measures of production organization and one for overall market ori

entation, plus a set of variables representing the share of a given fo'od pro

duced by the consuming household [Smith et al., 1981a, pp. 30-31]. In the
 

present study there are source variables both for food consumed from home
 

production and for food received in kind from other sources. (The remainder,
 

of course, comes from the market). Sales as a share of the value of food crop
 

output (SSHO) is clearly a market orientation variable, and there is one
 

production pattern variable (SHOG), the value of groundnuts harvested as a
 

share of the total value of food crops harvested.
 

Table 4 lists the variables used in the present study.1 The price and
 

expenditure variables require no further explanation. Variables beginning with
 

S and ending with AP or AN are source variables. SLMAP, for instance, is the
 

share of the late millet consumed that isavailable from one's own production. If
 

the variable ends in AN it is the share of consumption that is obtained in
 

kind from sources other than home production: the excess of in-kind gifts
 

received over those given, of in-kind wages received over those paid out and of
 

loans received in kind over such loans repaid or extended to others. At
 

1Table 4 includes only variables included in one or more of the regres
sions to be presented in Chapter IV. Additional variables were examined but
 
discarded during the variable selection process. Some were dropped because
 
of multicollinearity and some because the criteria by which we selected our
 
regressions usually resulted in our retaining no more than ten variables.
 
(See page 28.) For instance, one source variable ending in AP and one in AN
 
were available for each regression if the food was sometimes produced at home, but
 
in most cases only one of them proved useful in the final set of equations.
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TABLE 4
 

Variables Used
 

I 	Commodity-Specific Variables
 

A. 	DEPENDENT
 

The total quantity of each commodity available per household (kg)
 

B. 	INDEPENDENT
 

Commodity 


Sorghum 


Early Millet 


Late 	Millet 


Maize 


Rice 


Cowpeas 


Palm Oil 


Tomatoes 


Variable
 
Name 


PRPS 

TEXPR 


SSAN 


PRSEM 

TEXPR 


TEXPRSQ 

SEMAN 


PREMLM 


TEXPR 


TEXPRSQ

SLMAP 


TEXPR 


TEXPRSQ 


SRAP 

SRAN 


PRWMC 

PRSC 

TEXPR 


SCAP 

SCAN 


PRSP 

TEXPR 


TEXPRSQ 


.STAN 


Meaning
 

Prict ratio of palm oil 
to sorghum

Total expenditure divided by the
 

price of sorghum

Share of sorghum received in kind but
 

not from home production
 

Price ratio of sorghum to early millet
 
Total expenditure divided by the price
 

of early millet
 
TEXPR squared

Share of early millet received in kind
 

but 	not from home production
 

Price ratio of early millet to late
 
millet
 

Total expenditure divided by The price
 
of late millet
 

TEXPR squared

Share of late millet from own production
 

Total expenditure divided by the price
 
of maize
 

TEXPR squared
 

Share of rice from own production
 
Share of rice received in kind from
 

other sources
 

Price ratio of weighted millet to cowpeas
 
Price ratio of sorghum to cowpeas

Total expenditure divided by the price
 

of cowpeas

Share of cowpeas from own production

Share of cowpeas received in kind from
 

other sources
 

Price ratio of sorghum to palm oil
 
Total expenditure divided by the price
 

of palm oil
 

The square of total expenditure divided
 
by the squared price of tomatoes


Share of tomatoes received in kind but
 
not 	from home production
 



23
 

TABLE 4--Continued
 

II. Non-Commodity-Specific Independent Variables
 

Variable
 

Name Meaning
 

GAND Binary variable for gandu household (=1; =0 otherwise)
 

HHS Household size
 

IAT Infants and Toddlers under 5 years
 

YCH Young children, 5-9 years
 

OCH Older children, 10-15 years
 

MAD Adult males, 16-49 years
 

WAD Adult female wives, 16-49 years
 

OAD Older adults, over 49 years
 

HHAGE Age of household head
 

LITERAT Binary variable for literate household head 
(=1; =0 otherwise) 

MAOTH Non-Moslem Hausa (Maguzawa) and any other non-Hausa ethnic 
group (=1; =0 otherwise) 

FUL Binary variables for Fulani ethnic group (=1; =0 
otherwise) 

SHOG The value of groundnuts harvested as a share of the value 
of total food crops harvested. 

SSHO Total food crop sales as a share of the value of total food 
crops harvested. 
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times we may call this the share coming from or made available from off-farm
 

non-market sources. The "AN" is a 
mnemonic for "available from non-market"
 

sources. These are off-farm sources in the sense that they are not from
 

home production; they are non-market sources in the sense that the goods are
 

not purchased in commodity markets. 
 Of course wages and loans involve trans

actions in labor and credit markets, whether in kind or inmoney, and gift
 

exchanges may sometimes constitute implicit or concealed market transactions.
 

The source variables vary from commodity to commodity as well 
as across house

holds.
 

Using these source variables creates an econometric problem, for the
 

share variables may be partially endogenous. (Their value may depend in part
 

on decisions made with respect to the dependent variable, consumption.) Such
 

endogeneity biases the parameter estimates. 
 This is a cost we accept in order
 

to test the hypothesis that the total consumption of any food is affected by
 

its source as well 
as by its price and other variables. Because total expendi

ture may also be somewhat affected by decisions concerning what the household
 

plans to consume a similar econometric problem exists with respect to the ex

penditure variables.
 

Two market orientation variables, SSHO and SHOG, are included to test
 

the hypothesis that food availability declines as the extent of market par

ticipation increases. 
 The second of these, the value of groundnut production
 

as 
a percentage of the value of total food crop harvests, is particularly
 

relevant to the so-called "groundnut strategy," producing heavily for the
 

market in order to be able to buy more food than the same resources could
 

have provided through home production. Cf. Matlon [1979, pp. 89-91]. SHOG
 

relates the harvest value of a 
major cash crop, groundnuts, to the harvest
 

value of all food crops. Presumably households for which this variable is
 

large are more market oriented than others, but a market oriented household
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could also be one that sells large fractions of its output of crops other than
 

groundnuts. The market orientation variables vary across households, but are
 

the same for all foods consumed by a given household.
 

The household characteri'stic variables relate to household type, size and
 

composition, characteristics of the household head, and ethnic background.
 

Households are classified as either nuclear or extended (gandu). In gen

eral, gandu units are households which include two or more male adults, often
 

married, with their wives and children. [Matlon, 1979, pp. 57-59.] For de

tail concerning other variables see Whelan [1981, chap. 6].
 

The price variables are average prices for each village, so each one can
 

assume no more than three values. With so few values for each variable, we
 

cannot be optimistic about the chai.ce of obtaining many statistically signifi

cant price coefficients. The probability is high that there will be multi

collinearity among the price variables or between some of the price variables
 

and any other variable that assumes only three values.
 

Moreover, there may be fairly strong responses to price variation within
 

each village that we cannot detect because all intra-village variation has
 

been replaced by a village average. In addition, it is impossible to differ

entiate between price and any other variable which is constant within the vil

lage; price will pick up all such effects. Thus effects properly assigned to
 

one variable may be attributed to others, or one variable may serve as a proxy
 

for others, and be assigned more influence than it alone possesses. In par

ticular one or more of the price variables may pick up some of the influence
 

of locational or other variables that are not price-related, but are associ

ated with other differences among the villages.
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CHAPTER IV
 

COMBINING THE SAMPLES
 

Because the recall period for interviews of the 33 households in the
 

small sample was only two to seven days, while that for the 99 households in
 

the large sample was a month, the dependent variable was measured more ac

curately in the small sample than in the large one. Yet confining ourselves
 

to the small sample would have been unwise as long as it was possible that
 

useful information could be obtained from the larger data set. Preliminary
 

analyses made it clear that the samples differed too much to permit combin

ing them into a single undifferentiated data set. Consequently we followed
 

a procedure which laid primary emphasis on the small sample but used the
 

large sample data to stpplement it.
 

In summary the procedure for each commodity was as follows: First a
 

regression was selected and fitted, based upon the small sample data. The
 

same regression was then fitted to the large sample data and an F-test was
 

used to determine whether the error variances were equal for the two regres

sions. Ifnot, the observations ineach sample were weighted by the inverse
 

of the square root of the variance of the residuals for that sample.
 

This done, the Chow test was applied to determine whether or not fitting 

the same regression to each sample led to the same set of coefficients for 

each regression; that is,whether xiS = XiL for each variable where iSis 

the coefficient of variable i in the small sample regression and cXiL the 

coefficient of variable i in the large sample regression. If no coefficient
 

differed significantly from its counterpart in the other regression, the two
 

samples were pooled and the same regression equation, fitted to the combined
 

sample, became the regression we used. This happened for only one commodity.
 

27
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When one or more coefficients differed significantly between the two
 

samples the basic regression was expanded by adding a shift variable, SSD,
 

and interaction terms (indicated by DI 
as a suffix) for each variable in the
 

original regression. SSD is a small sample dummy, equal 
to 1 if the observa

tion is from the small sample and to 0 if it is not. DI is a similar binary
 

variable which is multiplied by the variable in the original 
basic model.
 

Thus HHS is the observed household size and HHSDI is that same number multi

plied by 1 if the household is in the small sample and by 0 if it is 
not.
 

This expanded regression was then fitted to the combined data from both
 

samples. 
 If the shift variable and/or any interaction term in the resultant re

gression failed to be statistically significant at the 0.10 level, 
those terms
 

were dropped and the remaining regression fitted again to the combined data
 

set. Then one final F-test was run to determine whether there were statis

tically significant differences between (A) the regression including SSD and
 

all interaction terms and (B) the one that included SSD and/or interaction
 

terms only when the coefficient of the term was significant at least at the
 

0.10 level. In no case was such a significant difference found, so the (B)
 

version became our final regression.
 

The first step in this process, choosing an appropriate regression for
 

the small sample data, required us to choose a small 
number of variables from
 

a much larger set (some 27 potential variables for each commodity). To do
 

this we used a computer routine, the "All 
Possible Subsets Regression," from
 

the Biomedical 
Computer Programs (BMDP) package. This routine determines
 

1) a regression that minimizes Cp (an estimate of total squared error that
 

takes account of both bias and the variance of the predicted values) and
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2) a regression that maximizes R2.1 It also prints out other regressions
 

with near-minimum C or near-maximum R2.
 
P
 

In general we chose a regression with minimum or low C if it contained
P
 

statistically significant price and income variables. If not, we turned to
 

a regression with maximum or high R2. More often than not the equation
 

finally chosen was from the set with high values for R2, for maximizing R2
 

normally leads to a regression containing more variables than does minimiz

ing Cp. (Italways leads to a regression with at least as many.)
 

Having chosen an appropriate set of variables from the small sample data
 

set, we used exactly the same set of variables when using the large sample
 

or the pooled data. Given our doubts about the reliability of the large
 

sample measurements of the dependent variable it would have been inappro

priate to allow the large sample data to alter our choice of relevant vari

ables.
 

1For more detail see Whelan [1982, chap. 6] or Smith et al. 
 [1981a,
 
pp. 33, 34].


The estimate of bias included in Cp assumes that every variable in
 
the available set belongs in the true regression model. As our available
 
set included some variables that may not have belonged in the true model
 
(variables included as experiments), the estimate of bias in the Cp value
 
is likely to be overstated.
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CHAPTER V
 

THE COMMODITY REGRESSIONS
 

The commodities selected for analysis comprise the most important foods
 

in the diet. Of the nine foods chosen five were cereals: sorghum, early
 

millet, late millet, maize and rice. The four other foods were cowpeas, palm
 

oil, nono (soured skimmed milk) and tomatoes. The five cereals alone pro

vided approximately 75-80 percent of the calories in the diet, sorghum being
 

the dominant cereal. Early millet, the first crop harvested in the agricul

tural cycle, has a unique role, so it was distinguished from late millet, har

vested much later. Palm oil was selected as an important source of vitamin
 

A, cowpeas and nono as important protein sources, and tomatoes as an important
 

vegetable.
 

The regression results are based upon equations for consuming households
 

only. Table 5 shows that most of these commodities were consumed by almost
 

all households. Where this was not the case some bias is introduced by ex

cluding non-consumers, but including them could also lead to bias. See Smith
 

et al. [1981a, pp. 35-36].
 

The Commodity Equations
 

Sorghum
 

Table 6 (p.34) has the regressions for the staple, sorghum. The variables
 

chosen for the original model were of course less satisfactory when used with
 

the large sample data set. However, the variances of the disturbance terms
 

did not differ significantly between the two regressions, so the third regrs

sion in Table 6 (for the "Combined Samples-) was calculated without weighting.
 

This pooled result, of course, constrained the parameters to be the same from
 

both samples, but upon applying the Chow test it appeared that we had to reject
 

the hypothesis that parameter values were the same in both samples. Therefore
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TABLE 5
 

Percentage of Households Consuming,

Small Sample, Large Sample and Combined Samples,


Kano State, Nigeria--1974-1975
 

Percent of All 
Households Consuming 

Small Sample 

Percent of All 
Households Consuming 

Large Sample 

Percent of All 
Households Consuming 

Combined Sample 

Sorghum 100 100 100 

Early Millet 100 100 100 
Lat3 Millet 91 54 63 

Maize 97 68 75 

Rice 73 46 52 

Cowpeas 91 98 95 
Palm Oil 97 98 97 

Nono 97 94 94 
Tomatoes 97 75 80 

1Estimates for all commodities based upon the total number of households in
each sample: 33 for the small sample, 99 for the large sample and 132 for

the combined sample.
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SSD and the interaction terms were added to t!e original model. For sorghum,
 

the coefficient of every one of the new terms proved to be significant, so.
 

all were retained, yielding the "Fjnal Model-Combined Samples" (Table 6).
 

In this Final Model the prediction for a household in the small sample uses
 

the observed value of each independent variable twice, once with its coeffi

cient from the first page of the table and once with the coefficients of the
 

small sample adjustment terms given on the second page of the table. Thus
 

any coefficient in the small sample predicting equation is simply the sum of
 

two components from the Final Model-Combined Samples. That sum, listed in
 

Table 6 as the "Small Sample Component, is identical in this case to the co

efficient in the regression for the "Small Sample-Original Model," on the
 

first line of Table 6. Similarly, the "Large Sample Component" is identical
 

with the entries in the "Final Model-Combined Samples" for terms without the
 

small sample dummy, and with the entries for the "Large Sample-Original Model."
 

No entries in the Final Model are equal to those in the "Combined Samples"
 

regression. In that regression the coefficients were constrained to be the
 

same for both samples; in the Final Model each sample is permitted its own set
 

of coefficients.
 

This identity between the Large and Small Sample components of the Final
 

Model and the coefficients of the Original Model when fitted to each sample
 

separately gives us a clear picture of what happens when the two data sets are
 

combined by using the Final Model, but this is a special case. Only when SSD
 

and every interaction term is included in the Final Model will the coefficients
 

of the Small and Large Sample components of that model be identical will those
 

of the Original Model fitted separately to each sample. Had even one of the
 

parameters in the Final Model been constrained to be the same for both data
 

sets, the identity between the Final and Original Model results would have
 

broken down, for other parameters as well as for the one required to be the
 

same for both data sets.
 



TABLE 6
Single-Equation Total Sorghum Consumption Regressions from Small, Large, and Combined Samples, Kano State, Nigeria 
- 1974-19751 

Number of
Equation Consuming R I
R' Intercept Price 3 INDEPENDENT VARIABLES2
Expenditure3 
 Household Characteristics 
 Market Relationship Source
 

Small Sample-4 
Original Model 

Large Sample-Original Model 

Combined**Samples 

Final 

33 

99 

132 

.87 

.62 

.63 

.91 

.66 

.66 

.I* 
2775.3 

(3.86) 

** 
-809.7 

(-1.99) 

18.59 

(.04) 

PRPS 

-45.2 

(-.65) 

a& 
109.5 

(2.42) 

69.4 

(1.5) 

TEXPR 

-.58 

(-4.94) 

**. 
.19 

(3.14) 

-.01 

(-.18) 

TEXPRSl 

.588 E-4 

(6.75) 

-.649 E-7 

(-.01) 

.19 E-4 

(3.57) 

HHS 

*** 
266.1 

(5.48) 

** 
30.5 

(2.03) 

**54.22 

(3.1) 

IAT 

... 
-321.6 

(-3.08) 

-22.9 

(-.47) 

-61.0 

(-1.18) 

MAD 

*** 
-342.0 

(-2.82) 

38.9 

(.70) 

28.4 

(.49) 

HHAGE 

-17.1 

(-2.04) 

6.5 

(1.52) 

1.6 

(.37) 

SHOG 

* 
-1742.8 

(-2.77) 

-379.3 

(-1.61) 

-652.6 

(-2.51) 

SSHO 

-1031.7 

(-3.03) 

-319.1 

(-1.39) 

*-466.6 

(-2.13) 

SSA:1 

193.3 

(2.45) 

-144.6 

(-1.16) 

93.3 

(.18) 

Model-

CoLijinedSa p.les 

Small 5*** 

5 
Sample 
CcTponent 

132 .76 .80 *-1.-809.7 

(-1.94) 

2775.3 

(3.86) 

109.5 

(2.36) 

-45.2 

(-.65) 

.19 

(3.07) 

* 
-.58 

(-4.94) 

-.65 E-7 

(-.01) 

* 
.588 E-4 
(6.75) 

30.5 

(1.98) 

**** 
266.1 

(5.48) 

-22.9 

(-.6) 

-321.6 

(-3.08) 

38.9 

(.68) 

*** 
-342.0 

(-2.82) 

6.5 

(1.48) 

-17.1 

(-2.04) 

379.3 

(.1.57) 

-1742.8 

(-2.77) 

-379.1 

(-.35) 

-1031.7 

(-3.03) 

-144.6 

(-1.14) 

193.3 
(2.45) 

L a r g e 
Sazple
Coo,porent * 

-809.7
(-1.94) * 

109.5
(2.42) 

.19
(3.G7) 

-.65 E-7
(-.01) 2* 

30.5
(1.98) 

-22.9
(-.46) 

38.9
(.68) 

6.5
(1.48) 

-379.3
(-1.57) 

-"9.1
(13; 

-14.
-. 4 

It-statistics are in parentheses. 
2Variables are defined in Table 4. 

3Each expenditure and price variable has been divided by the price of the dependent variable.
 
4Cp equals 5.7.
 
5Each parameter is obtained from the regression just precedlngas
For example, the coefficient for PRPS is equal 

the sum of the parameters for the terms with and without the DI suffix.
to 109.5.+ (-154.7). 
 The intercept is simply the Intercept

the variable SSD. 

from the same line plus the parameter from
 

2 Significant at the .10 level
 
22 Significant at the .05 level
 
2*2 Significant at the .01 level
 



TABLE 6--Continued
 

INDEPENDENT VARIABLES
 

Equation 
 Shift Price3 Expenditure 
 Household Characteristics 
 Market Relationship Source
 
SSD PRPSDI TEXPRDI TEXPRSQDI HHSDI 
 IATDI MADDI HHAGEDI SHOGDI SSHODI 
 SSANDI
 

Comine 358*to-154. 
 -4as 

Combined 3585.0 -154.7 -.7 .59 E-4 235.6 -298.7 -30.9 

a
-23.6 -1363.2 -712.6 337.9
 

Samples (4.6) (-1.96) (-6.21) (6.24) 
 (5.01) (,e.77) (-3.05) (-2.67) (-2.19) 
(-1.22) (2.31)
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As a predicting equation, which results should we 
use? The Small Sample
 

Component, because we believe those data to be'mdr 
 reliable. If we wanted
 

to predict the observed values for households in the large sample, clearly
 

the Large Sample Component would be preferred, but that is not our purpose.
 

We want to predict what such households actually consume, not what was reported
 

to be consumed. 
Nothing in the data suggests that large sample households are
 

indeed different from the small 
sample households, aside from whatever effects
 

the stratification in the small sample may have. 
 We believe the observed dif

ferences in behavior must be attributed to the less satisfactory methods of
 

measurement of the dependent variable that were 
used for the large sample.
 

With respect to sorghum, nothing was gained by including the large sample
 

data. 
 Our final result leaves us with exactly what we would have had by using
 

the Original Model with the small sample--except the knowledge that in this
 

case the large sample data could not help us 
any. For most other commodities,
 

however, the large sample data did furnish useful 
information.
 

The sorghum regression provides an excellent fit for the small 
sample data.
 

At the mean values of the independent variables (as calculated from the com

bined samples) the purchasing power of household expenditure was equivalent to
 

3895.4 kg of sorghum; predicted household consumption of sorghum was 778 kg
 

per year (20 percent of total expenditures).
 

Predicted sorghum consumption per household varies as 
follows with the
 

level of total expenditure, assuming that the values of all 
other independent
 

variables are constant:
 

Total Expenditure 
(measured in kg of sorghum 

it could purchase) 

Predicted Sorghum 
Consumption of 
Household (kg) 

Predicted Consumption 
as Percentage of 
Total Expenditure 

1900 1255 66 
2900 
3895 

957 
778 

33 
20 

4900 714 15 
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Predicted sorghum consumption constitutes 33 percent of the value of all ex

penditure for the "average" household we have been discussing at an expenditure
 

level of 2900 kg, 15 percent at a level of 4900 kg, and smaller and smaller
 

percentages as total expenditure rises.
 

The expenditure relationship is highly significant and negative for house

holds with real expenditure levels (in terms of power to purchase sorghum) of
 

4932 kg and below. (That level is 27 percent above the mean real expenditure
 

figure for the combined samples.) At the mean of the two samples the marginal
 

increment of sorghum consumption is 12 kg for each added hundred kilograms of
 

real expenditure. One more kilogram of purchasing power lowers sorghum con

sumption by nearly one-eighth kilogram. Below an expenditure level of 4932 kg
 

(measured in power to purchase sorghum) all marginal changes in sorghum consump

tion are negative; as expenditures rise the marginal changes decrease in ab

solute amount:
 

Marginal Change in 
Sorghum Consumption 

Total Expenditure (kg per kg increase in 
(kg of sorghum) total expenditure level) 

1900 -.36 
2900 -.24 
3900 -.12 
4932 -.00 

Above 4932 kg marginal changes are positive and rising. From the total con

sumption figures previously given we may note that a rise in expenditure from
 

2900 to 3900 decreases sorghum consumption by 179 kg or 19 percent of the pre

dicted consumption at the 2900 expenditure level.
 

Evidently sorghum is an inferior food for well over half the households
 

even though (or perhaps because) it is by far the most important single food
 

consumed.1 It is a normal good only for households at the upper end of the ex

penditure distribution. Perhaps this should not surprise us.
 

lln Pakistan low income farm laborers who receive their wages in rice are 
rpnnrtpd fn qo11 hp rico And hiiv snrnhim. which is cheanr. Families that can 
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Surely potatoes, rye bread and corn meal have been inferior goods in certain
 

economies and at certain levels of living, but each of them is 
a normal good
 

for most people in an economy as well off as ours.
 

Of course, expenditure is not likely to vary as much 
as it does in the
 
tabulations we have just given unless there are changes in the other indepen

dent variables as well. Expenditure is 
not in fact independent of the other
 

variables; in particular it is strongly correlated with HHS, household size.
 

If low-expenditure households are usually smaller than average, observed sor

ghum consumption may be either smaller or larger than average, for it is the
 

overall result of two 
sets of forces which may oppose each other.
 

For instance, t'e lower the level of expenditure, the more sorghum is
 

consumed if household size and all 
the other independent variables remain the
 
same, for the less there is 
to spend per person, the more the household must
 

rely upon sorghum. But if household size decreases by one person, with no
 

change in either of the two age-sex variables in the regression, less sorghum
 

will be consumed at a given expenditure level. 
 A smaller household is under
 

less pressure to consume large quantities of sorghum to meet its food needs.
 

This shows in the sorghum regression. A one-person decrease in HHS, the 
num

bers of infants and toddlers and of male adults remaining unchanged, is asso

ciated with 
a reduction in household sorghum consumption of 266 kg. 
 If both
 

HHS and expenditure are below average, sorghum consumption may fall, 
even though
 

the expenditure effect alone would increase it. If the expenditure differen

tial 
between two households were to dominate a one-person difference in size
 

the expenditure difference would have to be well 
over 1000 kg for a comparison
 

with a household spending 3900 kg per year (the mean expenditure level for the
 

combined sample).
 

For a complete understanding of this matter we must examine production
 

as well as consumption relationships--in particular the relationship between
 

1 (continued from p. 7)

C.H. Shah, in his study of 1376 families in Kerala State, India, concluded that among low-income families meetig food preferences took precedence
at the marqin over caloric needs, while the 
reverse was true fnr hiah-inrnmp
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household size and composition and the total expenditure level. To describe
 

the full effect of a change in household size on consumption we must be able
 

to show the effect through expenditure as well as the effect of a change in
 

household size at a given expenditure level.
 

Changes in the age-sex variables also have measurable effects. An extra
 

infant-and-toddler (IAT), HHS constant, is associated with reduced sorghum
 

consumption. An infant or toddler undoubtedly consumes less than the larger
 

person he replaces if household size is constant.
 

The regression also shows that an extra adult male in a household of
 

fixed size is associated with less sorghum consumption. The mechanisms
 

here are more complicated. One more male in a household of fixed size
 

means one less person in some age and sex class other than infants and tod

dlers. One possibility is that the household will have fewer females and
 

therefore may eat less sorghum because the women prepare the sorghum for con

sumption and less of their labor time is available in the household. Sorghum
 

and millet are normally stored unthreshed, in the bundle, so every few days
 

small amounts of the grain must be threshed. Another possibility is that
 

the negative coefficient of MAD occurs because sorghum is an inferior good
 

and more attention is given to pleasing the male palate than the palates of
 

other members of the household.
 

If both household size and the number of male adults increase by one the
 

net effect on sorghum consumption is small: -76 kg, comprised of +266 from
 

the HHS variable and -342 from the MAD variable. Still other relationships
 

with age-sex variables must exist that can only be detected with a larger
 

sample.
 

The only price variables in the sorghum regression are those for palm oil anu
 

for sorghum itself. The real price of palm oil (in terms of sorghum) has been
 

retained in this regression, but its coefficient does not differ significantly
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from zero. 
 The sign of the cross-price relationship as it exists in this
 
sample is negative. 
This is consistent with complementarity in consumption
 
between palm oil and sorghum, but of course is 
not evidence that such a re

lationship really exists in the population.
 

Because all price and expenditure variables are expressed in 
terms of
 
the price of sorghum, there is 
no explicit own-price variable in the regres
sion. The price of sorghum enters as the denominator of each price and expen
diture variable. 
 Own-price elasticities will 
be given toward the end of this
 

chapter.
 

Sorghum consumption has 
a strong negative association with patterns of
 

production and sale that increase the share of the total 
value of food crop
 
output that is available in 
terms of money. 
Other things equal, households
 
that produce more for the market consume 
less sorghum than others.
 

Early Millet
 

Early millet, consumed by every household, is the second most heavily
 
consumed cereal among both large and small 
sample households. Since it is
 
the first crop harvested in the agricultural year, its importance is enhanced
 

because it provides relief from the hungry season.
 

In this 
case SSD and many of the interaction terms were statistically
 
insignificant in the model 
for the combined sample with complete interaction.
 
See Table 7 (p. 42). 
 Thus they were removed from the Final Model, constrain
ing the coefficients of the variables to which they had applied to be the same
 
for both samples. 
 As a result, the parameters for the intercept, price and ex
penditure terms of the large and small 
sample components are identical, 
as
 
well as 
for IAT and OAD. Where the coefficient can 
vary between samples,
 
that for the small sample component is no longer identical with its counter
part in the original model applied to small 
sample data. (The special
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conditions of the sorghum case do not apply here.) For early millet there
 

is information in the large sample that affects the small sample component
 

of the final model. That small sample component, as we have said, is our
 

predicting equation.
 

Among other things, being able to make some use of the large sample data
 

increases the significance level of the small positive relationship with real
 

expenditure--expenditure measured in terms of the power to purchase early
 

millet. (But it also renders statistically insignificant the relationships
 

with OCH, OAD and the price of sorghum that we would have found acceptable
 

ifwe had looked only at the small sample data.)
 

Non-Moslem Hausa and non-Hausa households (MAOTH) consume more early
 

millet than others in similar situations. Perhaps such households are some

what outside the usual socio-cultural support network of the village and thus
 

must depend more upoi the early millet crop to end the lean months of the year.
 

The households that obtain larger shares of their early millet from sources
 

other than the market or their own production consume less than otherwise simi

lar households at the same expenditure level. Other things equal, households
 

dependent upon charity, loans and wages in kind eat less early millet than the
 

others do.
 

Late Millet
 

Almost no useful information was obtained from the late millet regressions
 

(although we would have been quite well pleased if we had looked only at the
 

small sample data). See Table 8. For late millet the variances of the dis

turbances about the original model regression differed significantly between
 

samples, so the original model was fitted to the combined samples as a weighted
 

regression. (For this purpose the intercept term was replaced by CONST, set
 

equal to 1,which then, in the weighted form of the observations, took on \the
 



TABLE 7
 
Single-Equation Total Early Millet Consumption Regressions from Small, Large and Combined Samples, Kano State, Nigeria - 197419751 

u nNumberof Re 
- INDEPENDENT VARIABLES 2Equation - 2Consuming R' Intercept Price 3 Expendi tureHou s e h olds ; Household Characteristics .. SourceosS 
 our e
PRSEM TEXPR TEXPRSQ EIItS IAT OCHSmall Sample-4 WAD OAD MAOTH SEAN 

Original Model 
 33 .51 .66 
 65.1 -111.6 
 .0295 .115 E-5 
 37.6 -23.7 -53.4 
 -64.0 
 -43.6
(.77) (-1.79) 175.6 -54.5
(1.65) (-2.07) (4.14)
Large Sample- (-1.27) (-2.34) (-3.35) 
 (-2.07) (3.31) 
 (-2.27)
Original Model 99 .19 .27 -21.9 -13.3 .03 -.334 E-5 9.2 -11.6
(-.43) (-.37) (1.60) 
4.8 13.2 -9.6 -9.6 7.7(-1.72) (1.58) (-.94) (.53) (1.04) (-.74) (-.33) (1.23)

Combined 
Saipps 132 .17 51.2 34.2.24 (1.18) .002 -. 423 E-6(-1.06) (.20) 14.3 -14.5(.59) (2.81) (-1.33) -2.5 .51 -16.2 32.2 5.1(-.29) 
 (.05) (1.42) (1.21) (.80)
 
Combined Sample
WithComplete 132 .29 .40 -21.9 -13.3Interaction .030 -.334 E-5 9.2
(-.44) (-.38) -11.6 4.8 13.2 -9.6(1.62) (-1.74) (1.6) -9.6 7.7(-.95) (.54) (1.05) (-.75) (-.34) (1.25) 

Final Model-


Combined Samples

with Limi ted
Interaction 132 .29 .37 12.4 **(7.3.5) -34.4 .021 -. 217 E-5 *9.9 -12.26(.30) (-1.14) (2.0) (-2.i;,) 4.4 15.1 -18.8 -8.9 7.0(1.99) (-1.20) (.52) (1.25) (-1.74)
Smal11 5 (-.31) (1.14) 

Sample 
Component 12.4 -34.4 .021 -.217 E-5 31.4
(.30) * -12.26 -38.8(-1.14) -56.2 -18.8
(2.0) (-2.68) (4.47) 150.9 -62.1
(-1.20) (-1.78) (-2.97) (-1.74) * 
Large (3.06) (2.62)
 
Sample 
Component 12.4 -34.4 .021 -. 217 E-5(.30) (-1.14) (2.0) (-2.68) 

9.9 -12.26 4.4 15.1 -18.8 -a.9(1.99) (-1.20) (.52) 7.0
(1.25) (-1.74) (-.31) (1.14)
 

1
t-statistics 
are in parentheses.
 
2
Variables are defined in Table 
 4
 

3Each expenditure and price variable has been divided by thil 
price of the dependent variable.
 
4Cp equals 3.65.
 
Each parameter is obtained from the regression just precedinq as the sum of the parametersThe intercept is simply the intercept from 

for the terms with and without the DI suffix.
the same line plus the parameter from the vari3bLle*.S0.
 
Significant at the 
.10 level
 
Significant at 
the .05 level
Significait at the .01 
level
 

http:vari3bLle*.S0
http:Sample-(-1.27


TABLE 7--Continued
 

INDEPENDENT VARIABLES
 

u intercept Price ExpEnditure Household Characteristics
Equation Shift Prc Source
 

SSD PRSEMDI TEXPROI TEXPRSQDI r HHSDI IATDI OCHDI WADDI MAOTHDI OADDI SEMANDI
 

Co.iplete 87.0 -98.3 -.0001 
 .962 E-5 28.45 -12.09 -58.18 -77.3 185.18 33.9 -62.3

Interaction (.86) (-1.32) (-.00) (.43) (2.56) (-.52) 
 (-2.28) (-3.26) (2.96) (-1.33) (2.4)
 

Limited 
 21.5 -43.2 -71.3 159.8 -69.1

Interaction 
 (3.2) (-1.97) (-3.27) (2.82) (-2.82)
 



Single-Equation Total Late Miillet Consumptio 

TABLE 8 

k(teess ions from Smjll, Large and Combined Samples, Kano State, Nigeria, 1974-1975.1 

Equation 

Small Sample- 4Original Model 

Large Sample-Original Model 

Final Model-
Combined Samples 
(Wleighted) 

Number of 
Consuming 

30 

53 

83 

w 

.40 

.02 

.28 

R 

.58 

.19 

.37 

Intercept 

-217.7 

(-3.38) 

-95.42 

(1.39) 

CONST 

-12.2 

(-.37) 

N u__b rofINDEPENDENT VARIABLES2 

Price Expenditure3 Household Characteristics 
PREMLM TEXPRSQ IAT OCH 14AD FUL 

91.1 .197 E-6 -6.9 -10.0 7.8 86.3 
(3.27) (1.42) (-1.14) (-1.37) (1.02) (4.08) 

54.5 -.104 E-6 4.2 .44 3.0 1.2 
(1.98) (-.71) (.51) (.07) (.25) (.06) 

27.6 -.56 E-6 -1.4 -.93 -3.97 26.84 
(1.58) (-.15) (-.25) (-.18) (-.60) (1.81) 

larket Relationship 

SHOG SSHO 

202.7 37.14 

(3.74) (1.13) 

-51.5 -74.0 

(-.94) (-.78) 

12.0 -10.0 

(.35) (-.32) 

Source 

SL14AP 

6.8 

(2.04) 

65.1 

(1.08) 

2.4 

(.74) 
: 

It-statistics are in parentheses. 
2Variables are defined in Table 4. 
3Each expenditure and price varidble has been divided by the price of the dependent variable. 
4Cp equals .89. 

* Significant at the .10 level 
Significant at the .05 level 
Significant at the .01 level 
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values I/OS and l/oL9 where aS and GL are Lhe standard deviations about the 

regression lines for the two samples.) This weighted regression became the 

final model because the hypothesis that comparable parameters were equal in 

value in the two samples was not rejected upon using the Chow test. Member

ship in the Fulani ethnic group was the only statistically significant vari

able in the final equation. 

Maize
 

Maize, not consumed in large amounts in these Kano State villages in
 

1974-75, is a crop of considerable policy interest. Maize production has
 

been encouraged in Nigeria for some years and the World Bank now has a maize
 

production program under way.
 

The results in Table 9 suggest that maize will be well accepted in North

ern Nigeria, for maize consumption rises with real expenditure. Fulani house

holds eat less and gandu households eat more maize than others. Market ori

ented households also are comparatively heavy maize consumers. 

If maize production (and consumption) should become important in Northern
 

Nigeria, long-run benefits may accrue because of the remarkable success plant
 

breeders have had in improving maize productivity by hybridization. No such
 

breakthrough seem to have been made for sorghum and millet. However, there
 

is far to go before maize will become an important item in the Kano State diet.
 

Even in our small sample households, although they consumed far more maize
 

than those in the large sample, maize consumption by the average household
 

was only 6.5 percent of its sorghum consumption (Tables 2 and 3).
 

Rice
 

The Chow test applied to the two weighted regressions using the original
 

model indicated rejection of the hypothesis that comparable coefficients were
 

equal in value in the two samples. However, the interaction term coefficients
 



TABLE 9
 

Single-Equation Total Maize Consumption Regressions from Small, Large and Combined Samples, Kano State, Nigeria, 1974-19751
 

N rINDEPENDENT 
VARIABLES 2
 

Numiber of 
-1.------.


Equation Consuming R2 
-

___k2 Intercept Expenditure 3Households Household Characteristics_7 _ =reIlarkt 
TEXPRSQ 
 H
HHS 
 OCH 
 FUL 
 HHAGE 
 GAND 
 SSHO 

Smnall1 Samole- 4 Original Model 
 32 
 .33 .48 129.03 .784 E-6 
 -15.4 
 31.3 -68.2 -1.6 
 85.6 93.0
(1.70) 
 (1.91) (-2.43) (1.61) 
 (-2.17) (-1.02) 
 (2.J8) (1.57)
Large Sample-Original Model ***67 .30 .37 
 24.6 
 .488E-6 
 .673 
 -7.6 
 7.9 .093 
 -4.1 -49.1
(1.7) (4.75) 
 (.50) (-2.75) (.70) (.26)
Combi ned (-.49) (-1.74)
Samples * ** 99 .15 
 . 42.9 .381 E-6 -2.6 -.616 -21.9 
 -.498 24.3 
 76.53
(1.82) (2.46) 
 (-1.14) (-.13) 
 (-1.4) (-.89) 
 (1.81) (2.60)

Combined Samples 
Interaction 
 99 .38 .48 23.4 .488 E-6 .673 
 -7.55 
 7.9 .093 
 -4.1
(1.05) (2.94) -49.1


(.31) (-1.70) (.43) (.16) 
 (-.30) (-1.08)
Final Model-


Combined Samples
 
with Limited
Interaction 99 .37 .46 39.6 .565 E-6(1.86) (4.02) .58 -7.0 8.2 -. 3 -3.3(.27) (-1.58) (.44) (-.62) -55.1
Small e** (-.25) (-1.23) 
Sample *** *** 
72.4 ***
 
Component .565 E-6 -14.34 34.88 -64.3

(4.02) (3.80) (2.87) (3.25) 
-.3 69.6 105.4
 

Large (-.62) (2.85) 
 (2.89)
 

Sample ** 
Component 39.6 .565 E-6 .58 
 8.2
(1.86) (4.02) 

-7.0 -.3 -3.3 -55.1
(.27) (-1.58) 
 (.41) (-.62) (-.25) 
 (-1.23)
 

1
t-statistics are in parentheses.
 
2
Variables are defined in Table 
 4.
 
3Expenditure variable has been divided by the price of the dependent variable.
4Cp equals 
-3.02.
 

5E.ch parameterthe is obtained from the regression just precedingDI suffix. The intercept as theis simply tLh intercept trom sum of the parameters for the terms withthe same and without.line plus tne paramcter trom the variable SSD. 
* Significant at the .10 level 
•" Significant at the .05 level 

Significant at the .01 level 



TABLE 9 --Continued
 

INDEPENDENfT VARIABLES
 
Equation 
 Intercept


Shift Expenditure3 
 Household Characteristics 
 Market
SSD TEXPRSQDI 
 HHSDI OCHDI 
 FULDI HHAGEDI GANDDI SSHODI
 

Complete 104.4 .296 E-6 -16.03 38.8 -76.18 -1.7
Interaction (1.96) 89.7 142.2
(.96) (-3.53) (2.97) 
 (-2.82) (-1.47) 
 (3.08) (2.41)
 

Limited 
 32.8 
 -14.92 
 41.9 -72.5
Interaction (1.27) 72.9 160.5
(3.48) (3.23) 
 (2.69) 
 (2.65) (2.75)
 



TABLE 10
 

Single-EqUation Total 
Rice Consumption Regressions From Small, Large and Combined Samples, Kano State, Nigeria, 1974-1975.1
 

Number of INDEPENDENT VARIABLES 2
 

Equation Consuming R2 R2 
 Intercept

Households Household Characteristics
 Ma rket ourc e 

CONST IIHS IAT 
 YCH OCH FUL LITERAT GAID SOG SRAP SRAN
 
Sm a ll Sam p le-3 


**
Original Model , *** ***24 .92 .96 
 136.182 
 24.1 -28.4 -35.3 -34.6 116.1 
 -29.6 -19.5 124.0(-5.25) 55.7 -14.4(10.31) (-6.08) 
(-6.97) (-6.06) 
 (9.27) (-3.25) (-1.52) (2.92) (6.32)Large Sample- (-3.50)
** *
 

.6.0 (rgnlMdl5 21.2 -9.0 19.6
-2.53)6
(-2.53) (-26.0 39.1 -26.4Combined Samples** (2.47) (-.49) (1.34) (-1.93) (.89) (-.93) 

-40.2 63.5 14.4 -33.3

(Weighted) *** (-1.22) (1.00) (1.62) (-.66)
*** *** -76.5 
 20.4 -29.0 -20.8 -27.1 ** *88.2 -32.2 -14.4 53.6
(-2.85) 20.8 -12.1
(6.49) (-4.34) (-3.19) 
 (-3.51) 
 (5.44) (-2.45) (-.8S) (1.17) (2.29) 
(-1.88)

Combined Samples

Interaction 
 69 .84 .89 
 -75.6 
 21.2 -9.0 
 19.6 -26.0 39.1 -26.4 -40.2 -63.q
(-2.48) (2.43) 14.4 -33.3
(-.48) (1.32) (-1.89) (.87) 
 (-.92) (-1.19) (.98) (1.59) (-.65)
 

Final Model- 00 

Co m b i n e S a m p dl e s**
 
Interaction 69 .84 87 -114.3 23.1 -26.8 33.6 -33.7 104.9 -33.4 -19.7 93.6 18.3 -14.2
 

(-5.85) (10.47) (-5.78) 
 (4.0) (-6.25) (9.20) (-3.68) (-1.66)
Small (2.87) 
 (2.18) (-3.19)
** 
 *** *** *** ** 
 *** w** ***Component
Sample 

-114.3 23.1
(-5.85) (10.47) -26.8 -35.1
(-5.78) (7.19) -33.7 104.9
(-6.25) -33.4 -19.7
(9.20) (-3.68) (-1.66) 93.6 51.6 -14.2
(2.87) (5.75)
Large (-3.19) 

Sample k*** 
-114.3
Component 231 -26.8 33.6 
 -33.7 104.9' -33.4
(-5.85) (10.47) -19.7 93.6 18.3
(-5.78) -14.2
(4.0) (-6.25) (9.20) (-3.68) (-1.66) 
 (2.87) 
 (2.18) (-3.19)
 

t-statistics 
are in parentheses.
 

2Vdriables are defined in Table 
4
 
3Cp equals 4.68. 
4Each parameter is obtained from the regression just preceding as 
the sum of the parameters for the terms with and without the DI suffix.
 

Significant at the .10 level
• Significant at the 
.05 level
 
Significant at the 
.01 level
 



TABLE 10--Continued
 

INDEPENDENT VARIABLES
 

Equation Household Characteristics Market Source
 

CONS.:DI HH3DI IATDI YCHDI OCHDI FULDI LITERATDI GANDDI SHOGDI SRAPDI SRANDI
 

-z!-
Lo 

Complete -64.8 3.4 -19.9 -54.6 -9.9 75.9 -5.1 18.7 65.3 43.9 17.9 
Interaction (-1.58) (.38) (-1.03) (-3.47) (-.66) (1.63) (-.17) (.52) (.83) (3.25) (.35) 

-68.7 33.3 
Limited (-7.90) (2.88) 
Interaction 

I________________ 
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were significant fo)- only two variables (Table 10), 
so the small and large
 
sample components of the final model 
are much alike (but different from the
 
small 
sample version of the original model). The predictive power of the re
gression is excellent, as indicated by the R2 of the Final Model. 
 Unfortunately,
 
no price or expenditure variable was 
statistically significant.
 

Fulani households eat more rice than others. 
 Production of either ground
nuts or 
rice (both grown largely for sale) is associated with high rice consump

tion.
 

Cowpeas
 

Here for the first time the data reveal significant cross-price relation
ships: cowpea consumption is positively associated with the relative price
 

of millet 
and negatively associated with the relative price of sorghum (Table 11, 
 P.
52). In a single-equation model of this sort we 
cannot be sure whether the
 
signs of these coefficients represent consumption relationships, production
 
relations, or both. 
As successful cowpea production usually implies inter
cropping in Nigeria, the possibility of a production connection cannot be neg
lected. 
A positive relationship between cowpea production and home consump

tion exists in the data, but it is not statistically significant.
 

Cowpea consumption is also positively associated with groundnut production
 

and neclj.ively associated with the share of the total 
food crop harvest sold
 
in the market. 
Given the share of the total food crop harvest composed of
 
groundnuts, the larger the marketed share of the har-'est the fewer cowpeas
 
are consumed. 
 But given the marketed share of the total 
food crop harvest,
 
the greater the share of groundnuts in that harvest the more cowpeas are con
sumed. 
 Households which produce more groundnuts (presumably for sale) and
 
sell 
less of other food crops consume more cowpeas,
 

IThe price of millet is a quantity weighted average price of early millet
and late millet. Its principal component is early millet.
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whereas households which produce fewer groundnuts and more of other food crops
 

for sale consume fewer cowpeas. There are interrelationships here that de

serve further study.
 

Cowpea consumption has a highly significant positive relationship to total
 

real household expenditure.
 

Palm Oil
 

Palm oil is the first of three commodities to be examined that are largely
 

or wholly purchased from the market. Palm oil consumption is positively as

sociated with real household expenditures and with the relative price of sor

ghum (Table 12). If the price of sorghum is high in terms of palm oil, the
 

sale of a given quantity of sorghum allows a household to buy more palm oil.
 

Nono
 

Nono (soured skimmed milk), is produced largely by Fulani women. The nono
 

consumed in our sample is entirely from the market. We have no data on the
 

quantities produced by the household. (See Table 13, p. 56.)
 

No price or expenditure variable was statistically significant for nono,
 

but household characteristics and market sales as a share of the total value
 

of food harvests were strongly so. The small sample component of the final model
 

promises to be an excellent predicting equation, being much like the small
 

sample version of the original model, which had an R2 of 0.89.
 

Fulani households and market oriented households (SSHO) consume more nono
 

than others. Given the household size, the addition of a member of any of the
 

age-sex groups included in the regression must be accompanied by a reduction
 

in the number of adult females who are not wives (NWAD); the net effect is to
 

reduce nono consumption. Perhaps the presence of an additional adult female
 

non-wife is associated with more income from female enterprises, with some of
 



TABLE 11
 

Single-Equation Total Cowpea 
Consumption Regressions from Small, Large .nd 
Combined Samples, Kano State, Nigeria, 1974-1975. !
 

11. of 
 INDEPENIDENT VARIABLES 2 
Eq atonsuin 2 3
Ine cp rc . . ..Expendi-
Equation sui-ng R R Intercept Price 3ture
 Household Characteristics 
 Market Source
 

House--_____

holds 
 PRW.IC PRSC TEXPR 
 HHS IAT 
 YCH OCII FUL LITERAT SHOG SSHO SCAP 
 SCAN
 

SmallI Sample-4 
 ** I *, *, **
Original Model 30 ** *** ***.90 .95 -417.5 249.5 -144.3 .996 E-2 17.9 
 -23.7 -21.19 -26.3 
 83.5 30.4 347.6 -289.6 91.6 124.5
(-3.03) (2.96) (-3.43) 
 (7.67) (4.67) (-2.53) (-2.59) (-2.75) (3.94) 
 (1.61) (3.40) (-5.89) (1.08) (1.51)
 
Large Sample- 
Original Model 97 .23 

, .
 
.33 70.6 -2.96 -16.6 .520 E-2 .839 -7.4 
 1.8 -3.6 -6.4 5.3 -44.5 -11.6 -4.4 (1.47) (-.07) (-.91) 
 (4.12) (.33) (-1.27) (.41) (-.93) (-.47) 
 (.61) (-1.64) (-.46) (-.5)


Combined 
 ** **Samples 127 .54 
 .59 10.5 11.2 -27.9 .783 E-3 3.6 -11.8 -4.1 -8.3 8.8 
 -1.8 -16.7 -58.7 29.9 31.6
(.10) (.28) (-1.48) (9.54) (1.46) (-2.10) (-.93) (-2.03) 
 (.69) (-.21) (-.59) (-2.29) (.31) (.33) 
Combined Sampleswith Complete 
 5 
Interaction 127 .67 .74 
 70.7 -3.0 -16.6 .520 E-2 .839 -7.4 1.79 
 -3.6 -6.4 5.3 
 -44.5 -11.6 -4.4 
 -(1.49) (-.07) (-.92) 
 (4.19) (.34) (-1.29) (.42) (-.92) (-.48) 
 (.62) (-1.67) (-.47) (-.51)
 

Final Model-


Combined Samples
with Limited 

Interaction 127 .67 

,
 
.73 -27.1 -5.8 -14.7 
 .511 E-2 2.16 -11.8 .917 -5.2 -8.1 
 8.1 -48.6 -10.0 93.3 99.6
(-.27) (-.14) (-.82) 
 (4.11) (.93) (-2.35) (.22) (-1.37) (-.61) 
 (1.03) (-1.82) (-.40) (1.02) (1.10)


Small 6 
 ** ** **k *** k* ** *** *** *** 
Sample 
 -341.5 207.6 -124.4 
 1.01 E-2 13.86 -11.8 -19.2 -27.0 71.2
Component 8.1 280.3 -270.3 93.3 99.6
Large (2.33) (-2.78) (10.1) (3.94) (-2.35) (2.25) 
 (-2.59) (3.16) (1.03) 
 (2.72) (-5.24) (1.03) (1.10)
* **
 
Sample 
 -27.1 -5.8 -14.7 .511 E-2 2.16 
 -11.8 .917 -5.2
Component -8.1 8.1 -48.6 -10.0
(-.27) (-.14) (-.82) (4.11) 93.3 99.6
(.93) (-2.35) (.22) (-1.37) 
 (-.61) (1.03) (-1.82) (-.40) (1.02) (1.10)
 

]t-statistics are 
in parenth'eses.
 

2
Variables are defined in Table 
 4
 

3Each price and expenditure variable has been divided by the price of the dependent variable.
 
4Cp equals 9.85.
 

5Low tolerance prevented estimating parameters for this vriable.
 

6Each paraneter is obtained from the regression just preceding as the sum of the parameters for the terms with and without the DI suffix.
The intercept is simply the intercept from 
the same line 7;,ts the parameter from the vrIzble SSD.
 
Significant at the .10 level
 

"" Si.gnificant at the .05 level
 
Significant at the .01 level
 



TABLE 11--Continued
 

INDEPEt4DENT VARIABLES
 

Equation Intercepft Price3 Expend'- Household Characteristics Market Source
 

SSD PRWMCDI PRSCDI TEXPRDI HHSDI IATDI 
 YCHDI OCHDI FULDI LITERATDI SHOGDI SSHODI SCAPDI SCANDI
 

C3mplete -488.1 252.5 -127.7 .476 E-2 17.1 
 -16.2 -22.98 -22.7 89.9 25.0 
 392.2 -277.9 96.03 124.5
teraction (-3.05) (2.47) (-2.55) (2.50) (3.46) (-1.37) 
 (-2.29) (-2.01) (3.32) (1.11) (3.36) (-4.63) 
 (1.01) (1.36)
 

Limited -314.4 213.4 -109.7 
 .496 E-2 11.7 -20.1 -21.8 79.3 
 328.9 -260.3
Interaction (-2.71) (2.18) (-2.27) (2.83) (3.18) 
 (-2.12) (-1.97) (2.99) (3.06) (-4.54)
 



TABLE 12
 

Single-Equation Total Palm Oil Consumption Regressions from Small. 
Large and Combined Samples. Kano State, Nigeria, 1974-1975.1
 

No. of 
R2
Comn- 3
2 Inecp INDEPENDENT VARIABLES2
rc Expend 

suming R Ilnterceptl. 3Intercept Price 
 e Household Characteristics 
 Epend
Hos-ture Pcec trift Household Characteristics
holds 
 PRSP TEXPR Shift
HHS YCH ture
WAD OAD 
 SSD PRPSDI TEXPRDI HHSD! YCHDI 
 WADDI ORODI
 

Saz!' Sample- 4
 
Original Model 
 32 .70 .76 -9.9 130.311 .213 E-1 
 -3.8 5.3 3.5 7.0
(-1.27) (3.40) (5.18) 
 (-5.13) (3.06) (1.95) 
 (3.34)
 
Large Sample-
 * *3* *.Original Model •
97 .29 .33 -11.8 119.4 .784 E-3 
 .34 -2.4 -2.1 2.9
(-1.84) (3.50) 
 (2.34) 
 (.62) (-1.72) (-1.24) (1.39)
 
Combined
 
Samples 
 129 .33 .36 
 -13.13 127.8 .106 E-1 
 -.612 -.492 -.318 4.3
 

(-2.43) (4.52) (3.69)
Combined Samples 
(-1.27) (-.41) (-.23) (2.52)
 

with Complete
Interaction 
 129 .40 
.46 -11.8 119.4 
 .784 E-2 .344 
 -2.4 -2.1 2.9 
 1.9 10.9
(-1.96) 7.7
** (3.72) .013 -4.1 
a"' (2.49) (.66) (-1.83) (-1.31) (1.48) (.15) 

b.6 4.1 
(.18) 2.08) f-3.63) (2.84) (1.91) 
 (1.17)
 

final Mdel-
Coctined Samples ** cnwith Limited 

Interaction **129 .40 
.45 -11.2 121.6 .753 E-2 
 .116 -2.04 -2.4 *, or
4.4 
 151 E-1 -3.4 6.7 5.5
 

(-2.16) (4.46) 
 (2.48) (.23) (-1.57) (-1.48) (2.70) 
 (2.61) (-3.45) (2.66) (2,CrJ

Sample 5 


-11.2 
 121.6 .226 E-I
Component -3.28 4.66 3.5 4.4
(-2.16) (4.46) 
 (4.30) (3.59) (2.10) 
 (1.46) (2.70)
 
Large 


** -33

Sample 
 -11.2 121.6 .753 E-2
Component .116 -2.04 -2.4 4.4
(-2.16) (4.46) (2.48) 
 (.23) (-1.57) (-1.48) 
 (2.7)
 

It-statistics are in parentheses.
 
2
Variables 
are defined in Table 
 4.
 

3Each price and expenditure variable has been divided by the price of the dependent variable.

4Cn equals 1.63.
 
5Each parameter is obtained from the regression just preceding as the sum of the parameters for the terms with and without the DI
The intercept is simply the intercept from the same line plus the parameter from the variable SS0. 

suffix.
 

Significant at the 
.10 level.
 
Significant at the .05 level.
Sigpificant at the .01 
level.
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that income being spent on nono and captured in the reports of market purchases
 

that were obtained in the survey interviews.
 

Tomatoes
 

The small sample component of the final model reveals a highly signifi

cant but small positive consumption response to real expenditure levels, the
 

latter being measured in terms of power to purchase tomatoes. The positive
 

effect of the relative price of sorghum is statistically insignificant when
 

we take advantage of the information available from the large sample. Fulani
 

households eat fewer tomatoes than others similarly situated; households that
 

produce relatively large quantities of groundnuts consume more tomatoes than
 

others. (See Table 14, p. 58.)
 

Among the last four commodities we found significant positive cross-price
 

responses between the relative price of sorghum and the consumption of palm
 

oil and between the relative price of millet and the consumption of cowpeas.
 

We also found a significant negative relationship between the relative price
 

of sorghum and the consumption of cowpeas. Cowpeas, palm oil and tomato con

sumption rise with household expenditure levels (measured as the power to pur

chase the relevant commodity). Market orientation has a positive effect on
 

the consumption of tomatoes and of nono, but no demonstrable effect on the
 

consumption of palm oil, which is also a food obtained from the market.
 

Elasticities
 

To interpret the magnitude of price and expenditure responses it is usu

ally best to express them as elasticities. This is important for cross-com

modity comparisons and still more so when the price and expenditure variables
 

are given as relative prices or expenditure and the denominator of the ratio
 



TABLE 13
 

Single-Equation Total Nono Consumption Regressions from Small, Large and Combined Samples, Kano State, Nigeria, 1974-1975.1
 

No. of

Con-
Equation suming R INDEPENDENT VARIABLES2
 R' Intercept
House-
 Household Characteristics
hrceitc Market
Ioshl
holds 
 HHS 
 IAT 
 YCH OCH MAD 
 WAD OAD 
 FUL SSHO
 

Small Sample- 3 

* 
 ** 
 ***
Original Model ,i, ,,
32 .84 .89 -120.229 * ** **, i**
106.5 -145.9 -67.7 
 -131.5 -77.1 
 -69.1 -62.6 227.0 
 179.5
(6.99) (-6.47) (-3.78) (-5.62) 
 (-3.10) (-3.81) (-2.68) 
 (6.88) (3.02)
Large Sample-
 , , ,
Original Model ,, ,
93 .04 .14 
 67.7 -29.4 24.9 35.9 
 33.5 46.7 27.0 
 29.1 -18.1 107.8
(2.99) (-1.93) (1.26) (2.09) (1.97) 
 (2.00) (1.36) (1.47)
Combined (-.64) (2.17)
 

,, i**
Samples *
125 **
.18 .24 37.1 29.3 i** ***
-49.8 -18.4 
 -29.0 -9.96 -35.9 
 -7.5
(1.60) (2.14) (-2.67) (-1.14) 72.5 141.9
(-1.81) (-.48) (-2.10) (-.38) (2.57) 
 (2.94)
 
wi t h C o m ple te it
itt 
 i t ,, **
Interaction i,
125 .53 .60 
 67.7 -29.4 24.9 
 35.9 33.5 46.7 
 27.0 29.1
(3.06) (-1.97) (1.29) -18.1 107.8
(2.14) (2.01) (2.05) 
 (1.39) (1.50) 
 (-.66) (2.22)
 

Final Model-


Combined UC,

Samples


with Limited
Interaction iitti125 .53 .60 
 64.7 -29.3 24.4 iit
34.5 34.1 
 46.6 26.7 28.4
(2.96) (-1.96) J1.27) (2.07) (2.05) 
-18.0 133.2
 

(2.05) (1.37) (1.47) 
 (-.65) (3.43)
 

SaCnple4n 
 -111.5 
 105. -142.7 -65.5
Couonent -128.5 -73.5 -68.6 -62.7
(6.29) (-5.83) (-3.36) (-5.04) 
229.4 133.2
 

Large (-2.72) (-3.45) (-2.44) 
 (6.35) (3.43)kit a* 

tr
Sample at ua

64.7 -29.3 24.4
Component 34.5 34.1 46.6 26.7 28.4
(2.96) (-1.96) (1.27) (2.07) (2.05) (2.05) (1.37) 
-18.0 133.2
 

(1.47) (-.65) (3.43)
 
it-statistics are in parentheses.
 

2Variables are'defined in Table 4.
 
3Cp equals 8.01.
 
4Each parameter is obtained from the regression jusepreceding as'the sum of the parameters for the terms with and without
the DI suffix. 
The intercept is simply the intercept from 
the same line" plus the parameter from the variable 5SD.


Significant at the .10 level
 
Significant at the .05 level
Significant at the .01 
level
 



TABLE 13--Continued
 

INDEPENDENT VARIABLES
 

Equation Intercept Household Characteristics 
 Market
Shift _oseol__arctriis__re
 

SS0 HHSDI IATDI 
 YCHDI OCHOI MADDI WADDI OADDI FULDI .SSHODI
 

Complete -187.9 135.9 -170.8 
 -103.6 -165.1 -123.8 -96.2 -91.7 245.122 71.7

Interaction (-4.19) (6.06) (-5.44) (-4.01) .(-5,38) 
 (-3.48) (-3.45) (-2.i5) (5.38) (.88)
 

Limited -176.2 134.3 -167.1 -99.99 
 -162.6 -120.1 -95.3 -91.1 247.4

Interaction (-4.11) (6.01) (-5.37) (-3.92) (-5.33) (-3.40) (-3.42) (-2.83) (5.45)
 



TABLE 14
 

Single-Equation Total Tomato 
 Consumption Regressions-fron; Small, Large and Combined Samples, Kano State, Nigeria, 1974-1975 1
No. of2
 
Con-


INDEPENDENT VARIABLES2
Equation suming 
 A' R' Intercept 
 Expendi-T

House- MarkejSource


Price ture
holds Household Characteristics
CONST M SPRST TEXPRSQ HHS. IAT YCH 
 OCH OAD 
 FUL LITERAT SHOG STAN

Small Sample-3 
 ,,

Original Model 
 32 
 .84 .90 -76.6 
 21.1 
 .619 E-4 -23.4 42.9 44.4 56.3
(-2.38) 33.4 -93.4 42.5 188.5
(2.36) (7.64) (-5.82) (5.42) (5.21) 

75.9
 
(5.00) (3.32) (-5.24) (2.58) (2.21) (2.57)
Large Sample 

* ** 

Original Model 
 74 .38 .47 -42.1 
 21.0 .901 E-5 
 5.75 10.1 -1.7 
 -8.2 15.6 -17.7 23.6 68.4
Combined Samples (2.02) (.80) (1.01) -90.5
 
**, 

(.85) (-.18) (-1.09) (1.18) (-.70) (1.39) (1.32) (-.95)
(Weighted) ***
106 .75 .78 - ** *** ** . **-36.3 31.3 .457 E-1 ,,
-8.7 33.6 14.7 14.6 
 11.4 -56.0 28.9 45.6
(-1.94) (4.37) -6.7
(5.32) (-2.46) (4.38) (2.13) (2.28) 
(1.29) (-3.33) (2.34) (1.03) (-.26)
Combined Samples

with Ccmplete 
Interaction 
 106 .75 .81 
 - Z9.1 15.4 .903 E-7 5.4 8.9(-.93) (1.17) (.85) (.82) (.66) 

-.67 -8.0 18.0 -20.7 25.7 162.5 -91.7(.06) (.92) (1.13) (-.69) (l,3D) (1O) (-.82) 

Final Model-


Coffbined Sampleswi th Limaited 
Interaction 
 106 .76 
 .80 
 -3.7 
 4.8 .163 E-6 -.81 
 13.9 7.0 
 -4.1 29.6 
 -15.7 37.8 79.7
(-.17) (.52) (1.79) (-.16) 

50.7
 
(1.10) (.68) (-.50) (3.14) (-.55) (3.07)
Small (1.65) (1.76)


Sample4* 

4.8
Component -3.7 .375 E-6 -19.7 47.7 w *** ** *** ***38.2 55.9
(-.17) 29.6 -121.6 37.8
(.52) (4.53)" (4.38) (5.04) (3.98) (4.26) 

79.7 50.7
 
(3.14) (5.28) (3.07)
.Large (1.65) (1.76)
 

Sample 

Component -3.7 4.8 .163 E-6 -.81 
 13.9 7.0
(-.17) -4.1 29.6 -15.7
(.52) (1.79) (-.16) (1.10) 37.8 79.7 50.7
(.68) (-.50) (3.14) (-.55) (3.07) 
 (1.65) (1.76)
 

It-statistics 
are in parenthesis.
 
2
Variables are defined In Tables 
 4.
 

3C equals 7.99.
 

4Each parameter is obtained from the regression just preceding as the sum of the parameters for the terms with and without the DI suffix.
 
* Significant at the .10 level 

Significant at the 
.05 level 0t5
Significant at the .01 
level
 



TABLE 14--Continued 

INDEPENDE11T VARIABLES 
Equation Price Expenditure Household Characteristics Market Source 

CONSTOI PRSTDI TEXPRSQDI HHSDI IATDI YCHDI OCHOI OADDI FULDI LITERATDI SHOGOI STANDI 

Cn 

Complete 29.5 -23.5 
 .361 E-6 -29.7 41.0 46.7 72.6 
 20.5 -110.0 24.3
Interaction (.61) (-1.17) -(2.44) (-3.5) (2.45) (2.89) (4.37) 
81.4 167:7
 

(1.01) (-2.88) (.86) (.67) (1.42)
 

Limited 
 .212 E-6 -18.9 33.8 31.2 
 60.0 -105.9
Interaction 
 (1.92) (-3.64) (2.20) (2.3L, 
 (4.07) (-2.88)
 



60
 

is different in each regression. Furthermore, in the regressions we have
 

been using the own-price response does not appear in the form of a single
 

coefficient. 
 In this section we present price and expenditure elasticities
 

calculated from the regressions in Tables 6 to 14 above.
 

The formulas for the own-price, expenditure and cross-price elasticities
 

are as follows:
 

Own-price: qi P I + rai -b 2 (Y/Pi) 2 +g1aPi qi 
 qi
 

Expenditure- -i 
 [b + 2b(ay qi 1 2 (Y/Pi)] Piqi 

Cross-Price: Ii . P_ = a pj
aPj qi qi pi
 

where: qi is the predicted consumption of the dependent variable.
 

Pi is the price of the dependent variable,
 

pj is the price of commodity j i,
 

ai is the intercept term for the prediction equation,
 

b2 is the parameter estimate for the quadratic expenditure term,
 

y is total expenditure
 

g is the total predicted consumption of qi minus that portion

of consumption which results from the intercept, price and
 
expenditure terms, and
 

a. is the parameter estimate for the relative price term pj/pi.
 

All elasticities were calculated at mean values of the independent vari

ables, using the large and small 
samples combined. The combined samples,were
 

used to determine the values of the independent variables because the large
 

sample measurements of most independent variables 
were comparable in quality
 

to those from the small sample and combining the two samples quadrupled the
 

number of observations.
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The elastici.ies apply only to consuming households.
 

In using the elasticities we must remember two things. First, the
 

price variables are village prices. Consequently some village-to-village dif

ferences may have been picked up by one or more of the price variables, so
 

that WrIdL we have may not be pure price or expenditure elasticities, but may
 

include some response to unidentified differences among villages. This prob

lem would diminish of course if the sample used covered a larger number of
 

villages.
 

Secondly, and of far more fundamental importance, we must remember that
 

these elasticities are not derived from structural demand regressions appro

priate for the explanation of demand behavior when all 
goods are purchased
 

from the market and incomes are given in money and unaffected by the nature
 

of the consumption decision. In semi-subsistence households a decision as to
 

what to consume often requires a decision to produce or not to produce a given
 

crop; it affects the form and may affect the magnitude of household income.
 

Consumption decisions affect both consumption and production sides of house

hold activities; they respond both to consumption and production prices. If
 

food A is consumed only from home production, and none is sold, the decision
 

to consume is a decision to produce, but it may be affected either by the prices
 

of alternative foods obtainable from the market or the sales prices of alter

native products that could have been produced with the same resources. If a
 

single-equation regression such as ours detects a cross-price relationship be

tween the consumption of A and some other price it could be either the produc

tion or the consumption relationship that is revealed, or a combination of the
 

two.
 

1Maize, in the sample, nearly meets these conditions. Only eight percent
 
of production was sold (Table 2).
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In the more general case, inwhich food A is consumed partly from home
 

production and partly from the market, and can also be sold, it is still 
true
 

that both production (supply-side) and consumption (demand-side) relationships
 

are involved inthe consumption decision. Production decisions at planting
 

time are designed to make possible a given set of consumption actions; both
 

production and consumption decisions 
are based on the same set of expected
 

prices. After the harvests are in,prices may be different than had been ex

pected, so consumption decisions may be revised, but the adjustments made must
 

still be within a framework created by production plans and outcomes. Inshort,
 

consumption actions are the net result of both supply-side and demand-side re

sponses to prices and other variables.
 

The single-equation regressions that we are using capture these net re

sponses, but they do not separate the production and consumption components
 

or distinguish between them. From demand theory we expect a rise in the price
 

of A to discourage its consumption; from production theory we expect the same
 

increase in price to expand its production. But this will be at the expense
 

of resources that could have been used to 
produce foods to consume instead of A,
 

so their opportunity cost has risen, thus offsetting, at least in part, the ad

verse effect of the higher price of A on the consumption of A. Moreover, if the
 

output of A expands, the amount of A available at the low farm gate price is
 

larger, so the actual opportunity cost may fall for that part of consumption
 

that had been obtained from the market. The regressions we have measure the
 

net effect of the entire complex of relationships. They provide us with con

sumption elasticities, but these are not pure demand elasticities, for produc

tion responses also affect--i-reir magnitudes. Indeed, where home production
 

is a limiting factor in the consumption of a particular commodity, the production
 

response to a rise inthe sales price may actually bring about an increase in
 

consumption--the supply response dominates.
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That these regressions measure the net effects of both supply and de

mand decisions is consistent with our objectives, for this is just what we
 

want, if we are interested in the nutritional effects of economic change upon
 

rural households. Of course, as scientists we would prefer to isolate the
 

mechanisms at work, to give us a better understanding of the processes inycived.
 

For this purpose we should require a more complicated model (a simultaneous
 

equations model) that would keep production and consumption responses separate.
 

Such a model was developed, and used in our Sierra Leone study [Strauss et al.,
 

1981a, 1981b], but such models are far more expensive to develop and use than
 

the single-equation models used here.
1
 

Table 15 contains price and expenditure elasticities for the nine commo

dities studied. In calculating them we used all relevant coefficients in the
 

regression equation chosen, whether or not the coefficient differed significant

ly from zero.2 Each elasticity was calculated firjm the Small Sample Component,
 

except for !ate millet, where we used the Final Model--Combined Samples
 

(Weighted).
 

Four of the own-price elasticities are based upon expenditure and inter

cept coefficients that are statistically significant; in the other five cases
 

at least one of these coefficients is not significant at the ten percent level.
 

(We did not calculate significance levels for the elasticities themselves.)
 

We discuss
 

1We need to explore the possibility of developing simultaneous equation
 
models simpler than that used for Sierra Leone, models that would cost less in
 
time and money but still give insight into underlying mechanisms that our single
eqation models cannot provide.
 

2To have replaced insignificant coefficients by zero would have been to
 

derive the elasticity from a different predicting equation than the one pre
sented.
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TABLE 15
 

Elasticities Calculated for Nine Commodities
 
at Mean Observed Values for Combined Sample
 

ELASTICITY
 
COMMODITY OWN-PRICE EXPENDITURE CROSS-PRICE
 

Sorghum 
 .92 
 -.61 
 -.31 a
 
(with palm oil)
 

Early Millet 
 .18b .18 -.37a
 
(with sorghum)


Late Millet 
 -1.16c _.02c 
 1.19a
 

(with early millet)
 
Maize 
 -.33 
 .37
 

Rice
 

Cowpeas 
 -5.52 
 2.43 	 11.36 (with millet)
 

-8.38 (with sorghum)

Palm Oil -2.03 
 .86 
 1.16
 

(with sorghum)
 

Nono
 

Tomatoes 
 .24b 
 .08 .17 a 

(with sorghum) 

The regression equation does not contain the information needed for calcu

lating this elasticity.
 

aBased on a statistically insignificant cross-price coefficient.
 

bBased on a statistically insignificant intercept coefficient.
 

cBased on 
statistically insignificant expenditure and intercept coefficients.
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here only the elasticities based upon quantities that are statistically sig

nificant.
 

The data reveal large negative own-price elasticities for cowpeas and
 

palm oil. Cowpeas are almost entirely produced at home; palm oil is obtained
 

from the market. About 25 percent of cowpea production, on the average, is
 

for the market (or for gifts or payments in kind). There is a small negative
 

elasticity (0.33) for maize, which again is primarily produced at home. For
 

sorghum the own-price elasticity (0.92) is positive! (We return to this shortly.)
 

Expenditure elasticities are appreciable for three commodities: positive
 

for cowpeas and palm oil and negative for sorghum. The regressions contained
 

no information from which expenditure elasticities can be calculated for rice
 

or nono.
 

Most cross-price elasticities are either based on statistically insignifi

cant coefficients or cannot be calculated because the relevant coefficients are
 

not in the regressions. As we had only three observations on each price, this
 

is not surprising. For the two foods for which cross-price elasticities are
 

based on significant coefficients the relationships are strong. Higher prices
 

for sorghum are associated with greater consumption of palm oil and less con

sumption of cowpeas; higher millet prices are associated with greater cowpea
 

consumption. The latter relationship is consistent with either the conventional
 

substitution relationship on the demand side between millet and cowpeas or a
 

the supply side--or both.
1
 

complementarity relationship on 


The relationships with sorghum are more complicated. The negative cross

price elasticity for cowpeas with respect to the price of sorghum indicates that
 

they are substitutes, not complements, in consumption (because the sorghum C'wn-price
 

elasticity is positive high sorghum prices lead to more sorghum and fewer cow

peas in the diet). Should one choose to regard the cowpea regression
 

1Cowpeas are normally grown in a mixture containing millet and sorghum,
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as dominated by production relationships, the negative cross-price elasticity
 

with sorghum would imply that sorghum and cowpeas were substitutes in produc

tion. If it is technically possible for cowpeas to be simultaneously a sub

stitute for sorghum and a complement of (early) millet, the supply-side rela

tionships may be dominating the cowpea regression.
 

If the own-price response of sorghum consumption is positive, as the data
 

indicate, higher sorghum prices are associated with 9reater consumption of sor

ghum and more palm oil as well. One might conclude that palm oil and sorghum
 

are complements in consumption, even though the sign of the cross-price elasti

city is the same as that between millet and cowpeas. 1 
 When the household con

sumes more sorghum the marginal utility of palm oil is greater.
 

However, this interpretation of complementarity is for a situation in which
 

income is fixed in money; one's power to purchase palm oil (though not one's
 

inclination to do so) is unaffected by the price of sorghum. Our case is dif

ferent. Some 25-30 percent of sorghum output is sold for money to be used to
 

buy other goods, including palm oil. A rise in the price of sorghum is inan 


crease in one's power to purchase other goods. Exchanging sorghum for palm oil
 

through the market provides more palm oil per kilogram of sorghum than before
 

(the price of palm oil in sorghum has fallen). One may buy more palm oil, not
 

because he has more sorghum to eat it with (its marginal utility has risen),
 

but because a given sale of sorghum obtains more palm oil in exchange (its real
 

price has fallen).
 

Of the elasticities likely to be useful for policy questions (those for
 

cowpeas, palm oil and sorghum), the own-price and expenditure elasticities for
 

sorghum are the,most interesting. 'Sorghum is the principal food in the diet.
 

At 0.08 Naira per kg,mean household consumption in the small sample, 934 kg,
 

1Palm oil is a principal ingredient in the sauce normally served with
 
sorghum [WhelanT1982, Chapter 2].
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represents 21 percent of mean total expenditure by sample households. (See
 

Tables 1 and 2.) As we have seen (page 36 ), at lower expenditure levels the
 

share devoted to sorghum would be even greater. The data show
 

sorghum to be an inferior good. At the same time its own-price elasticity is
 

positive; the higher the price the more is consumed. If we could be sure that
 

our sorghum regression were the true structural relation for the demand curve
 

we should declare sorghum to be a Giffen good--often described, but never be

fore detected in empirical data. Sorghum in these Kano State villages meets
 

the conditions: it is an inferior good that represents a large fraction of
 

the total value of consumption. To be sure, the standard theoretical deriva

tion is for the case where income is fixed in money, and a household spends
 

so much on an inferior good (say sorghum) that the impoverishing effect of
 

a rise in the price of sorghum dominates the substitution effect. Consequently
 

the household buys more sorghum at a high price than at a low one. In the
 

present case we use expenditure as a proxy for income, but this is not an im

portant matter. More important is the fact that in semi-subsistence households
 

expenditure (income) is not fixed in terms of money. Moreover, in our Kano
 

State villages most of the sorghum consumed is produced at home, not bought in
 

the market. Yet there is an analogous mechanism operating. The data show
 

that if two households have equal money expenditures and are alike with respect
 

to all the other variables included in the sorghum regression, except that the
 

price of sorghum is higher for household A than for B, we would expect A to
 

consume more sorghum than B. Now if money expenditures are equal for the two
 

households they cannot be producing the same sets of goods. Expenditure in
 

this study is defined essentially as the value of output less sales plus pur

chases in the market. Aside from gifts and loans we may take market purchases
 

as limited by receipts from sales. If both households produced identical sets
 

of outputs, the expenditure (income) of A would be greater than that of B, for
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the same output of sorghum is worth more for A than for B. Thus equal 
expen

ditures for both imply that A is producing less sorghum (certainly less of some
 

good or goods). The same money income is associated with the ownership of a
 

smaller collection of physical goods by the household confronted by the higher
 

price of sorghum. In this sense a kind of impoverishment is associated with a
 

higher price of sorghum for the semi-subsistence household as well as for the
 

household that receives an 
income in money and buys its sorghum in the market.
 

Thus it need not be surprising that in 
our sample a higher price of sorghum is
 

associated with greater sorghum consumption at a given level of money income.
 

Of course the observable event for the semi-subsistence household in the
 

real world is 
not the Giffen case, for a rise in the price of sorghun increases
 

the money value of expenditure. But having fitted the regression, we may de

rive the effect of a price change holding money income constant or a change in
 

money income holding prices constant (as was done in calculating the elastici

ties reported in Table 15).
 

To predict the complete effect of a change in the price of sorghum for a
 

semi-subsistence household we must remember that a change in the price of sor

ghum implies a change in the expenditure variable. In our sample the sorghum
 

produced, valued at its average price, amounts to about one-third of average
 

total expenditure. Thus, with no change in production levels, a one percent
 

increase in the price of sorghum increases total expenditure by 1/3 of one per

cent. 
 The joint effect of these two changes is to increase sorghum consumption
 

by 7/10 of 1 percent. Given the expenditure elasticity (-0.6), the expenditure
 

change by itself would reduce sorghum consumption by 0.33 X 0.6 = 0.2 percent;
 

the price change, by itself, would increase sorghum consumption by 0.9 percent;
 

the sum of the two is 0.7 percent. The regression as fitted allows us to mea

sure these two effects of a rise in sorghum prices as though they occurred se

parately (subject to the proviso that having the dependent variable as a
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component of total expenditure does not bias the regression coefficients too
 

1
 
greatly).
 

Other explanations of the positive own-price elasticity for sorghum are
 

possible. Between 1/4 and 1/3 of the sorghum produced is sold. Standard of

fer curve analysis tells us that if we think of the production pattern as given,
 

a rise in the price of sorghum in terms of all other goods leads to an increase
 

in the quantity of sorghum retained for one's own use whenever the demand for
 

other goods in terms of sorghum in inelastic. In addition, the usual supply

side response to a higher sorghum price will lead to increasing the amount of
 

sorghum included in the production pattern, perhaps at the expense of home pro

duction of some other foods. These approaches, however, provide no explanation
 

for the fact that the income elasticity of demand for sorghum is negative.
 

Conclusion
 

This experiment with the use of single-equation regressions to analyze
 

the food consumption of semi-subsistence households has shown that even a small
 

sample, carefully handled, can give statistically siqnificant results if the
 

data have been carefu"ly collected and the recall period is short enough.'
 

Estimating consumption by the disappearance method gave useful results, not
 

as precise as direct observation of quantities eaten, but far less expensive.
 

Inability to obtain data concerning female enterprises, however, made a complete
 

picture of food consumption choices impossible.
 

The data gave clear indications of the effects of household characteris

tics on consumption. Specifying household size and composition by a set of
 

age-sex classes was more informative than expressing the dependent variable
 

1It is possible that the price variable acts as a proxy for village, and
 

that its coefficient measures the effect of some unspecified village character
istic that is unrelated to price. It would be a mistake, however, to assume
 
this too easily.
 

2Two to seven days worked out well; one nonth was clearly too long.
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as either consumption per capita or consumption per consumer equivalent would
 

have been. No weighting system could have provided a single index of household
 

composition as 
sensitive to variations in composition as the use of the indi

vidual variables. And even if we were determined to use a single average, no
 

single weighting scheme exists that would be clearly preferable to all others
 

or satisfactory for all 
purposes. Which categories are significant varies from
 

commodity to commodity; different commodities respond in different ways to in

dividual components of the set of variables.
 

Statistically significant consumption-expenditure responses existed for
 

six of the nine foods studied. Most were positive, as one would expect. The
 

only exception was sorghum, which is an inferior good for well over half the
 

households in the combined sample. 
 It is a normal good only for households
 

toward the upper end of the expenditure distribution. Of course at the higher
 

expenditure levels the diet is already appreciably more varied than it 
was at
 

the lower levels.
 

Even though the price series used provided only one observation for each
 

of the three villages being studied, statistically significant price responses
 

were found for four foods, sorghum, cowpeas, palm oil and maize. Negative own

price elasticities are large for palm oil and cowpeas; that for maize is small.
 

At the mean of the combined samples sorghum has a positive own-price
 

elasticity of 0.92 and a negative expenditure elasticity of -0.61. At a
 

given level of money expenditure, sorghum consumption rises as 
the average
 

price of sorghum rises. Sorghum is evidently a Giffen good.
 

Three strong cross-price relationships are also revealed by the data.
 

A high price for sorghum has a positive effect on palm oil consumption and a
 

negative effect on cowpea consumption; a high price of millet has a positive
 

effect on cowpee consumption.
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It is clear from the data that consumption may be strongly price-respon

sive for foods consumed primarily from one's own production (cowpeas and sor

ghum, for instance) as well as for foods purchased from the market (palm oil).
 

These semi-subsistence farmers adapt to market forces.
 

Production patterns and attitudes toward the market also have measurable
 

effects on consumption behavior, but the effects differ from food to food.
 

Households consume more rice or cowpeas if they produce a large fraction of
 

that consumption themselves. Households that sell a large share of their food
 

crops (invalue terms) eat more maize and nono than others, but less sorghum
 

and cowpeas. If groundnut production accounts for a relatively large share
 

of the value of total food crop output, the household consumes more tomatoes,
 

rice and cowpeas, but less sorghum. Market orientation matters, but from these
 

data it is impossible to say in general that it is either positively or nega

tively related to the quality of the diet.
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CHAPTER VI
 

CALORIES AVAILABLE
 

The regression analysis of Chapter V added much to our understanding of
 

the factors determining household consumption of major foods in Kano State,
 

but more important than the consumption of individual foods is the nutritional
 

adequacy of the diet as a whole. Fcr each household in the sample we have
 

made estimates of the annual consumption of all foods in the diet (see Chapter
 

II),1 so we can estimate the nutritional composition of the diet for each
 

household simply by multiplying the quantity of each food consumed by its nu

trient content. Budgetary limitations restrict us to doing this for calories
 

only. In much of the world, of course, the most pressing of the nutritional
 

problems is that of caloric availability. In northern Nigeria the evidence
 

suggests that calories and vitamin A are the nutrients most likely to be ser

iously deficient [Smith, 1975, pp. 161-2, 263-267].
 

The single-equation regression model provides an efficient way of analyz

ing economic and other determinants of the caloric content of the diet as a
 

whole. Although it does not identify the food choices that are made, it does
 

relate the net outcome of those choices to the factors Affecting them. We ex

perimented with two models, one almost identical in form to those used for com

modity predictions, and one that used a new variable, HHREQ (the daily caloric
 

requirement of each family), in lieu of some household composition variables.
 

The best version of the latter model used HHREQ instead of HHS and the age-sex
 

good as the
variables and yielded a value of 0.82 for R--very good, but not as 


R2 value of 0.87 obtained from the model which used HHS and age-sex compo.ition
 

The equation with the age-sex variables also
variables instead of HHREQ. 


IExcept for groundnuts, onions :rnd items purchased with the profits of 

the women's enterprises. 



74
 

measures differences in the effects of the various age-sex classes upon total
 

calorie consumption.
 

The results presented in this chapter are from the model with HHS and the
 

age-sex variables. Variables were selected for the calorie model by the same
 

procedure used for the commodity regressions--consideration of the values of
 

Cp and R2 for all 
possible subsets of the variables in the available pool. 
 The
 
variables available for that pool 
were the same as those available for the sor

ghum regression that was discussed at length in the previous chapter, except
 

that the source variables for individual commodities were replaced by source
 

variables for calories: 
 SKAP, the share of total calories coming from home
 

production, and SKAN, the share coming neither from home production nor market
 

purchases.
 

The selection process led to a small 
sample original model which minimized C 

(Table 16, P. 76 ) . Not surprisingly, it turned out to be much like the model
 

for sorghum (Table 6). 
 Of course the share of calories obtained from sources
 

other than home production or market purchases appeared instead of its counter

part, SSAN. However, three variables in the sorghum equation do not appear in
 

the calorie equation (the price of palm oil, 
HHAGE and SSHO, the marketed share
 

of the value of harvested food crop output). 
 Only the latter of these was im

portant in the sorghum equation. 
The calorie equation has one variable, YCH,
 

that does not appear in the sorghum equation; it is significant at the ten per

cent level.
 

At the mean values of the combined samples predicted caloric availability
 

per household per day is 10,581 calories. As was the case with sorghum, total
 

calorie consumption decreases with increasing expenditure levels for households
 

at the mean of the combined sample (TEXP in 
terms of sorghum = 3895 kg) and
 

below. 
The declining range ends appreciably sooner than it did for the sorghum
 

regression--at an expenditure level 
of 4239 kg rather than at 4932 kg. The
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predicted values by expenditure levels are given here:
 

Predicted Calories 

Available 
Total Expenditure per Household 
(kg of sorghum) per Day 

1900 13,700
 
2900 11,600
 
3895 10,600
 
4239 10,500
 
4900 10,600
 

Not only is the minimum reached at a lower expenditure level than it was
 

for sorghum, but the rate of decline is also lower. An increase in expendi

ture from 2900 to 3900 kg reduces calorie availability by nine per

cent; sorghum consumption decreased by 19 percent over the same range. Both
 

of these differences from the sorghum patterr are to be expected. Sorghum
 

consumption declines because, as expenditure levels rise, households consume
 

more of other things, including such foods as cowpeas and palm oil. The
 

foods being substituted for sorghum are more expensive sources of calories,
 

but they do provide partial replacement of the calories lost when less sorghum
 

is purchased.
 

To note that caloric availability decreases as expenditure levels rise
 

for households that are otherwise identical and are located near and below the
 

mean of the sample is not equivalent to saying that households with lower ex

penditures consume more calories than othFrs, for generally speaking households
 

with lower expenditures differ from others in many other ways as well. In par

ticular, low-expenditure households are likely to be smaller than average and
 

smaller households, given no change in the levels of the three age-sex vari

ables that appear in the calorie regression, consume fewer calories. Increases
 

in household size caused by increases in the number of infants and toddlers,
 

young children or male adults on the other hand, are associated with lower
 



IA8LE 16 
Sinale-Equation Total 
Calorie ;onsuirwtion Regressions From Sm,all, Large, and Combined Samples, Kano State, Nigeria - 1974-19751 

Equation Households k2 R2 Intercept
Househlds 

_TXPR 

Expenditure 

TEXPRSQ HHS 

INDEPENDENT VARIABLES 2 

Household Characteristics 
Iship

]AT YCH MAD 

Relation-

SHOG 

Source 

SKAN 

Small Sample-4 

Original Model 
34 .87 .90 18000.6 

(4.51) 
-4.6 

(-3.64) 
.543 E-3 

(5.62) 
2872.5 
(5.00) 

-4052.5 
(-3.50) 

-1661.9 
(-1.72) 

-3866.7 
(2.90) 

-19230.5 
(-2.87) 

5121.4 
(4.46) 

Large Sample-
Original Model 

Coibi ned 
Samples 

Combined Samples 

99 

133 

.71 

.69 

.73 

.71 

* 
2540.9 

(1.91) 

**** 
6227.9 

(4.04) 

, 
2.6 

(4.42) 

.499 

(.79) 

.484 E-4 

(-1.01) 

.154 E-3 

(2.96) 

*** 
557.6* 

(3.09) 

*** 
932.5 

(4.45) 

-185.5 

(-.39) 

* 
-915.3 

(-1.76) 

-395.7 

(-.93) 

-1118.7 

(-2.37) 

77.8 

(.15) 

7.0 

(.01) 

-7843.3 

(-4.26) 

-9471.2 

(-4.28) 

3014.9 

(1.75) 

4772.5 

(4.95) 

with Complete 
Interaction 133 .80 .83 25,10.9 

(1.79) 

-** 

2.56 
(4-.15) 

-.491 E-4 
(-.95) 

,:*, 
557.6 
(2.90) 

-185.5 
(-.37) 

-395.7 

(-.87) 
77.8 

(.14) 
-7843.3 
(-4.0) 

3014.9 
(1.64) 

Final Model-

Combined Sampleswith Limited 
Interaction 

Small 
Sdmple 
Component 

133 .80 .82 2749.7 
(1.95) 

18135.7 

2.51 
(4.05) 

*** 
-4.90 
(4.66) 

-. 426 E-4 
(-.82) 

*** 
.578 E-3 
(7.36) 

598.9 
(3.36) 

** 
2626.9 
(:.91) 

-113.1 
(-.23) 

*** 
-3793.8 
(3.96) 

-650.1 
(-1.65) 

* 
-650.1 
(-1.65) 

-48.8 
(-.09) 

*** 
-3832.9 
(3.46) 

-7743.3 
(-3.93) 

-17457.8 
(3.17) 

4627.4 
(5.41) 

4627.4 
(5.41) 

LargeSample 
Component 

274.9 
(1.95) 

W*****
2.51 
(4.05) 

.426 E-4 
(-.82) 

598.9 
(3.36) 

-113.7 
(-.23) 

-650.1 
(-1.65) 

-48.8 
(-.09) 

-7743.3 
(-3.93) 

4627.4 
(5.41) 

1t-statistics are in parentheses. 

2Variables are defined in Table 4 except SKAN. SKAN is the share of total calories available to thie household fron neither home
production nor market sources.
 
3Each expenditure variable has been divided by the average price of sorghum.
 

4C is 3.35 . 
5Each paral.ct,. is obtained from the renression .iust precedin;asFG.- the sum of the parameters for the^jwple, the coefficient for TEXPR is equal to 2.5 t 

terms with and without the DI suffix.(-7.4). The intercept is simply the intercept fro.,, the s5ne linethe param ter rrom Elie vari.ble SSD. plus 

* Signiricant aL EiIe .IU LVtwl
•** Significant. .t Eh .05 level

* .Significant at the .01 level 

http:paral.ct


TABLE 16--Continued
 

INDEPENDENT VARIABLES Z
 

Equation Intercept Expenditure3 Household Characteristics Market Source
Shift 

I
 

SSD TEXPRDI TEXPRSQDI HIHSDI IATDI YCHDI 
 MADDI SHOGDI SKANDI
 

Complete 15459.8 -7.2 .592 E-3 2314.9 
 -3866.9 -1266.2 -3944.5 -11387.1 2106.5
Interaction (4.26) (-5.85) (6.17) (-3.54)
(4.47) (-1.37) (-3.15) (-1.92) (1.02)
 

Limited 15386.0 -7.41 .621 E-3 
 2028.0 -3680.1 -3784.1 
 -9714.5
 
Interaction (4.22) (-6.05) (6.54) (4.48) (-3.44) 
 (-3.07) (-1.66)
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consumption of calories. If,when all variables are accounted for, fewer
 

calories are in fact available for low-expenditure households than for others,
 

the calorie regression tells us that near and below the mean of the expendi

ture distribution this result is not to be attributed to the lower expenditure
 

level in itself, but to the differences in the values of the other variables
 

that affect caloric availability. Above an expenditure level of 4239 kg the
 

expenditure variable itself has a positive effect.
 

As we have seen, the price of sorghum is related to caloric intake through
 

its effect on the real value of expenditure. No other price variable appears
 

in the calorie regression, although there may be significant price relation

ships that would be revealed if the sample were large enough.
 

The regression provides valuable information about another question of
 

great importance to nutritionists and economists. Are rural households better
 

fed when they produce primarily for their own consumption or when they produce
 

for the market? If we may take the caloric content of the diet as a useful
 

measure of its quality our calorie regression states that one form of producing
 

for the market, the production of groundnuts, is negatively associated with the
 

adequacy of the diet. 1 The larger the share of total 
food crop output that con

sists of groundnuts, the fewer calories are available for the household, at any
 

given level of expenditure and of the other relevant variables. 
 It is not clear
 

whether this is simply because producing for the market has an adverse effect
 

on the quality of the diet or because those whose diets would be worse for other
 

reasons 
are those who produce relatively more groundnuts. Households that em

phasize g-oundnuts production may be those that feel under pressure from in

adequate resources. Land holdings may be small, for instance, in relation to
 

the size and composition of the household. Such a household may be able to
 

1But we must remember that our data do not include the consumption of home
produced groundnuts and onions or of items purchased with the proceeds of women's
 
enterprises.
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attain a level of income because it produces groundnuts that it could not
 

otherwise reach, but still consume fewer caln ies than others at that expen

diture level because a larger proportion of its sorghum and other foods must
 

be obtained at relatively high market prices rather than at the lower farm
 

gate prices that represent the opportunity costs to those who produce their
 

own food. The housihold that is forced to produce a considerable quantity of
 

groundnuts in order to attain a given expenditure level may well consume less
 

sorghum than the household that can attain the same expenditure level by pro

ducing more sorghum and fewer groundnuts.
 

The source variable, SKAN, is significant and positively associated with
 

caloric availability. Households that receive relatively large amounts of gifts
 

in kind, wages in kind, or loans or loan repayments made in kind consume more
 

calories than those that do not. This is not surprising, but whether such re

ceipts are associated with poverty or with being well enough off to be the re

cipient of loan repayments cannot be determined without further study.
 

For many purposes the price and income relationships implicit in the
 

calorie regression will be more useful if they are expressed as elasticities.
 

At the mean values of the independent variables for the combined sample, the
 

expenditure elasticity of calorie availability is -0.15 and the price elas'icity
 

with respect to the price of sorghum is +0.15. Given the form of the regression
 

and the absence of any other price variable, these two elasticities must be
 

equal, but opposite in sign. A ten percent increase in the level of expendi

ture, other things equal, reduces calorie availability by 1.5 percent; a ten
 

percent increase in the price of sorghum (which lowers real income) increases
 

calorie availability by 1.5 percent. These elasticities will be larger in ab

solute amounts as expenditure levels are smaller. At expenditure levels above
 

4239 kg the expenditure elasticity becomes positive and the sorghum price elas

ticity negative.
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The most important aspect of these elasticities is that they are small:
 

for policy purposes changes in income or in the price of sorghum do not have
 

important effects on calorie availability. The most interesting aspect is
 

their signs. Until expenditures reach levels somewhat above the mean for the
 

combined samples, the general 
response to higher spending capacity is to add
 

variety to the diet by increasing the consumption of cowpeas, palm oil, maize,
 

etc., and to do this even at the sacrifice of some calories that the household
 

could have obtained had it 'onsumed larger quantities of sorghum than it did
 

in fact choose to do. Evidently in the lower income strata there is strong
 

preference for higher quality foods even 
at a higher cost per calorie. An ex

penditure of 0.01 Naira on sorghum, an item not usually obtained from the mar

ket, provides 428 calories. The same expenditure on palm oil, purchased pri

marily from the market, provides only 198 calories. Yet as incomes rise in
 

these strata, sorghum consumption falls and palm oil consumption rises, the
 

values of the other variables remaining the same.
 



CHAPTER VII
 

CONCLUSION
 

Sorghum and millet were quantitatively the most important foods consumed
 

by the households in these Kano State villages. Some 800 to 900 kg of sorghum
 

were consumed per year by the average household, along with 85 to 100 kg of
 

early millet and over 100 kg of processed foods based on millet. Cowpeas, nono
 

and palm oil were also important, as well as sugar cane and a wide variety of
 

vegetables. Palm oil consumption amounted to only some 20 kg, but the oil is
 

a major source of vitamin A and a highly concentrated source of calories.
 

Except for the palm oil, nono and sugar cane, the consumption of most of
 

the major foods came largely from the household's own production. In addition,
 

the average household produced an'appreciable excess of most of the foods it
 

produced, an excess available for sale or for use in making gifts, loans cr
 

wage payments in kind. Still, quantities retained for home use or payments in
 

kind constituted two-thirds or more of production for most food items.
 

These consumption estimates do not include groundnuts or onions consumed
 

from home production. Apparently such quantities may be appreciable, but these
 

products are produced primarily for the market and our data did not provide re

liable estimates of quantities retained for home consumption. Perhaps more im

portant is the fact that the survey collected no information about food pur

chased from the proceeds of enterprises engaged in by the women of the house

hold, or about the magnitude of those proceeds. One of the most important of
 

such enterprises is the processing and distribution of food products. A rough
 

estimate of the amount earned in this way places it at N 65 per year for the
 

average household--18 percent of the mean total expenditure (exclusive of female
 

income) of the small sample households. Given these limitations, our findings
 

probably underestimate the quantities of food (and calories) available for
 

household consumption.
 

81
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Even though we were constrained to work with a very small sample, the data
 

provided clear evidence that the consumption patters of these semisubsistence
 

farmers respond to such economic forces as incomes and prices. 
 The price
 

series contained only three observations apiece, one for each of the villages,
 

so we could not reasonably expect to detect all 
the price responses that actually
 

exist. Furthermore, a price variable may in 
some cases have picked up the
 

influence of location or other characteristics of the village to which the price
 

corresponds.
 

Even given these limitations consumption showed itself to be strongly price

responsive for some foods consumed primarily from own production (cowpeas and
 

sorghum, for instance), as well as for palm oil, 
a food obtained only from the
 

market. 
The data revealed a number of statistically significant own-price
 

and cross-price relationships, and a larger number of significant expenditure
 

relationships.
 

Cowpea and palm oil consumption respond positively to higher levels of
 

household expenditure and negatively to increases in their own prices; there
 

are strong cross-price relationships with millet and sorghum. 
The responses
 

of sorghum consumption are the most interesting as well 
as the most important.
 

At the mean of the combined samples sorghum appears 
to be a Giffen good, with
 

an expenditure elasticity of -0.61 and an own-price elasticity of +0.92.
 

Because the value of sorghum consumption constitutes more than 20 percent of
 

total expenditure for households in the lower half of the combined samples,
 

the income effect of a rise in the price of sorghum is strong. Above a real
 

expenditure level of 4932 kg (measured in power to purchase sorghum), sorghum
 

is a normal good, but below that figure a higher level 
of household income, other
 

variables held constant, isassociated with reduced sorghum consumption. As sor

ghum consumption falls, however, the consumption of maize, palm oil 
and cowpeas
 



increases. At these expenditure levels the average household prefers to take
 

improvements in its economic well being at least partly in the form of cowpeas,
 

palm oil and maize. It will give up some sorghum to do so.
 

As for the positive price elasticity of sorghum, this is the result of its
 

negative expenditure elasticity and a negative cross-elasticity (-0.31) with
 

the price of palm oil. Except for households with real expenditures above 4932
 

kg, a higher price for sorghum is associated with more rather than less sorghum
 

in the consumption pattern.
 

Household characteristics and attitudes toward the market also affect con

sumption choices. Many statistically significant relationships appeared in these
 

categories--but no simple answer to the question whether production for the mar

ket affects the diet adversely. Households selling a large share of their food
 

crop output eat more maize and nono than other households, but less sorghum and
 

cowpeas; those that produce a larger proportion of groundnuts than others consume
 

above-average amounts of ice and cowpeas, but below-average amounts of sorghum;
 

those that produce a large share of the rice or cowpeas they consume eat more
 

of those two crops than others do. Market orientation and production patterns
 

matter, but no simple statement about the effect on the diet would be a trust

worthy guide to action. It does appear, however, that the more market oriented
 

households, other things equal, eat less sorghum, the major food in the diet. At
 

the same time they eat larger quantities of most other foods--and probably also
 

of groundnuts, though our data did not permit us to examine the latter case.
 

The total effect on consumption of changes in the relevant variables is
 

best indicated by the behavior of total calories. As we saw in Chapter II, a
 

simple tabulation of the small sample data showed that caloric availability per
 

consumer equivalent increased with expenditure per consumer equivalent. But
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that tabulation took no account of relative prices 
or of any of the other
 
variables that are important along with expenditure and prices in determining
 

what people consume. Unless one 
isolates the influence of these other variables
 

one is likely to attribute to income (expenditure) what is actually the result
 

of other determinants.
 

When the effects of other variables are recognized the influence of
 

expenditure in itself is quite different than it appeared to be in the tabular
 
analysis. 
Holding other variables constant, we see from the calorie regression
 

that our estimate of total caloric availability per household behaves much like
 

sorghum consumption, declining as expenditure levels rise for households below
 

(or moderately above) the mean expenditure level 
for the combined samples. The
 
percentage decline is smaller than for sorghum, for increased consumption of cow
peas, palm oil, 
and other foods partially offsets the fall 
insorghum consumption.
 

At the mean values for the combined sample, the expenditure elasticity is -0.15
 
and the elasticity with respect to the price of sorghum is +0.15. 
 At expenditure
 

levels above 4239 kg the expenditure elasticity becomes positive and the price
 

elasticity negative. 
All other variables held constant, if households are below
 
the mean of the combined samples (or not too far above it), 
 those with the
 

higher expenditure levels choose the more varied 
diets, losing something in
 
caloric content, but probably gaining something in terms of protein (from cowpeas)
 

and vitamin A (from palm oil). 
 The effect on caloric availability is small,
 

however; at the mean of the combined samples, a 
ten percent rise in 2xpenditure
 

level corresponds to only a 1.5 percent decrease in calories. 
 Furthermore, as
 

we have noted, our calorie series does not include calories from groundnuts or
 
from any foods female members of the household may buy with the proceeds of their
 
own enterprises. 
 Given the fact that decreases in sorghum consumption may be
 
partially offset by increases in groundnuts eaten, in addition to the increases
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in other foods, it is reasonable to conclude that increases in expenditure
 

(or in the price of sorghum, for that matter) have negligible effects upon total
 

calorie consumption even though over more than half the income distribution the
 

households favored by higher expenditure levels alter their consumption pattern
 

in favor of more cowpeas, palm oil, etc. -- and perhaps groundnuts -- at the
 

expense of some of the sorghum that would otherwise have been eaten.
 

Although the share of food crop output sold was negatively related to the
 

quantity of sorghum consumed, no statistically significant relationship was
 

found between this variable and total calorie availability. The share of food
 

crop output that consisted of groundnuts, however, was negatively related to
 

total calories, as itwas to sorghum consumption. Of course the negative
 

relationship to total calories may persist simply because groundnuts were not
 

included when estimating our calorie series. Groundnut consumption may increase
 

as sorghum consumption declines, but, having no satisfactory data on groundnut
 

consumption, we cannot examine That.
 

Before turning to the policy implications of these results we must remind
 

ourselves of their limitations. First, the sample was small; on the other hand,
 

significance levels for most of the coefficients were highly satisfactory. Second,
 

the data do not include the consumption of groundnuts, onions and foods purchased
 

by females from the earnings of their own enterprises. Third, the total
 

expenditure variable is not given to the household, but is affected by the
 

decisions of the households concerning what it produces and consumes. Thus
 

some endogeneity is present, and endogeneity leads to biased estimates of the
 

parameters. Fourth, this is a cross-section study that included only three
 

villages. There were only three observations in any price series, a factor
 

which contributes to multicollinearicy. Moreover, one or more of the price
 

variables (or perhaps some of the other variables) could have become a proxy
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for differences among the villages that affected behavior but were not adequately
 

represented by the variables in the model. 
 Access to transportation facilities,
 

differences in land-labor ratios, or differences in the amount of inventory

building (the result of differences in the harvest of the previous year) could
 

all 
be important variables, and might have had effects that in these regressions
 

are being reflected in the coefficients of other variables.
 

These limitations could be removed, of course, by additional research: 
 a
 

larger sample, more villages, reliable data on stocks in storage, the inclusion
 

of female incomes and expenditures therefrom, more accurate information concern

ing groundnuts, and the use of data from different points in time as well 
as from
 

different points in space. All 
these would improve the quality of our informa

tion. 
 However, in the absence of new data such as are described here we must
 

make the best use we can of the data that are already available.
 

Even if no comprehensive additional study can be carried out, it is impor

tant that there be careful investigation into the role of groundnut production
 

and consumption and the relationship of groundnut production to the economic
 

status of the household, its land-labor ratio or other relevant variables.
 

Groundnut production clearly plays an important role in the household economy for
 

many families in these villages, but the exact nature of that role is 
not yet
 

clear. Households that produce relatively more gvoundnuts consume less sorghum,
 

but is it because they produce less sorghum, or consume more groundnuts, or
 

(having a larger fraction of their income available in money) spend more on
 

foods (such as palm oil) or other goods obtained through the market. Or perhaps
 

the households that produce more groundnuts do so because their limited resources
 

(of land, for instance) make it impossible to obtain as much sorghum from their
 

own production as they can 
by producing for the market and exchanging groundnuts
 

for sorghum. Knowing the mechanism is important here, but further study on 
this
 

point will be required to be identify it properly.
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What policy measures are appropriate, given all this? The instinctive
 

reaction of the economist, given that incomes are low and deficient caloric
 

intake is a problem, is to recommend measures to increase incomes in general
 

and, in particular, to improve productivity for the staple food. But in these
 

Kano State villages an uncritical application of such policies may make nutri

tional problems worse rather than better. Because high sorghum prices, lower
 

income and low reliance on the market are associated with above-average consump

tion of the basic food, sorghum, when all other variables are held constant
 

(except for families somewhat above the mean expenditure level for the combined
 

samples), normal economic development policies, directed toward greater output,
 

higher incomes and more production for the market, may harm the nutritional
 

status of most households. The data suggest that there is danger of this. Cer

tainly there should be careful surveillance of the situation.
 

On the o*+ler hand, it is clear that the reduction in sorghum consumption
 

that occurs when a household's capacity to purchase sorghum increases does so
 

because households prefer to add other foods to their diets as soon as they are
 

able to do so without excessive loss of calories. And indeed there may be no
 

such loss. Although our regression shows that some decrease takes place,
 

groundnuts and food purchased from the proceeds of the women's enterprises
 

were not included in our consumption data.
 

Nloreover, except for families at the upper end of the distribution, high
 

sorghum consumption is a measure of the difficulty of the family situation. The
 

evidence is that as soon as they become able families attempt to reduce sorghum
 

consumption in favor of greater consumption of other goods. We can hardly
 

recommend the perpetuation of poverty as a means of improving family welfare
 

unless we regard improved caloric availability as more important than all the
 

alternative forms of consumption that the household itself holds important.
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Consequently measures to improve household incomes are in order, even 
if
 

they involve more dependence on the market, but the emphasis in programs
 

directed toward improvements in productivity should be on foods that are sought
 

after in greater amounts as income rise -- cowpeas and maize, for instance.
 

Improvements in production methods and varieties for sorghum would also yield
 

benefits, but the mechanism would involve lower prices and less consumption of
 

sorghum, and release of resources from sorghum production to the productioni of
 

other things. Furthermore, the normal growth of incomes to be expected from
 

economic development will shift the demand curve for sorghum to the left. 
 The
 

difficult transitional problems that develop when supply curves are shifting
 

to the right and demand curves to the left could be avoided if resources shifted
 

in response to improved opportunities in the production of alternative crops
 

(including groundnuts or other crops for which there may be external markets),
 

rather than because they were being squeezed out of sorghum production.
 

Improvements in transportation and marketing can help by lowering the price
 

of palm oil or other foods advantageously obtained from other areas and by
 

improving farm gate prices and export outlets for groundnuts, cowpeas, and other
 

crops, but especially for sorghum. Sorghum and millet from the north can play
 

important nutritional roles in the rest of Nigeria, for they are valuable sources
 

of protein, particularly of the two amino acids, methionine and cystine, that
 

have been found to be the limiting amino acids in the Nigerian diet [Smith, 1975,
 

pp. 279-80]. Except for sorghum, of course, we must remember that high farm
 

gate prices improve farm incomes but have a negative effect on consumption from
 

a given income.
 

1Greater production for the market is a favorable factor with respect to
 
the consumption of maize, rice, nono and tomatoes.
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Clearly population control measures are also in order; calories per consumer
 

equivalent, not calories per household, are what matter for adequate nutrition.
 

The Federal Government of Nigeria, in cooperation with the World Bank, has
 

recently instituted a Food Production Plan designed to reduce the country's
 

food deficit, improve the standard of living of smallholder farmers and create
 

a more modern, market oriented agriculture with increased regional specialization.
 

Such a program could be effective in providing the wider range of consumption
 

alternatives that lower-income households appear to desire in these Kano State
 

villages, if adequate attention is paid to moderating the unfamiliar risks
 

associated with market orieniation and the possible increase in risk from
 

uncertain rainfall associated with increasing the production of crops that may be
 

less suited to the area than sorghum and millet. Greater regional specialization
 

may expand the external market ;'or sorghum and millet, thus providing alternative
 

uses for those crops as income increases reduce the quantity of sorghum locally
 

consumed. Greater maize production would give the Kano State villagers access to
 

the exceptional improvements in the yields of maize that have been occurring
 

for some years. No such break-throughs have occurred as yet in the production
 

of sorghum and millet. In general, production improvements that lower the costs
 

of desired alternatives to sorghum will permit low-income households to r,ove
 

toward the more varied diets they desire with less sacrifice in terms of the
 

caloric adequacy of their diets. The program seems well designed, but continued
 

sur ance of energy intake levels in northern Nigeria should be instituted
 

ti . sure that the possible adverse effectF for the least well-off households
 

do not occur.
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