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ABSTRACT
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FOOD CONSUMPTION BEHAVIOR: RURAL SIERRA
LEONE AND KANO STATE, NIGERIA

By

Victor E. Smith, John Strauss, William
Whelan, David Trechter and Peter Schmidt

The food consumption choices of semi-subsistence households respond
to economic variables. For most foods consumption rises as household
expenditures rise. Cassava may be an exception in Sierra Leone; sorghum
is an exception for over half the households in the Kano State sample.
Indeed, sorghum is a Giffen good (with an own-price elasticity of +.92) for
the average household in that sample.

Both own-price and cross-price elasticities are revealed by the data,
even though most households produce most of the food they consume. Own-
price consumption elasticities are usually negative, but not always so
from the single-equation estimates. In low-expenditure households the
own-price elasticity for rice in Sierra Leone is ~.90 from the single-
equation estimates and -1.26 from the household-firm model estimate. In
the latter case, when production effects are also included the rice
elasticity becomes -.44, Rice production is a much more important source
of income for low-expenditure households than for others.

In Sierra Leone the calories available to the household rise with
expenditure levels. (The expenditure elasticity at the mean of the sample
is +.86.) Taking production effects into account, calorie elasticity with
respect to the price of rice is negative (-.25) at the mean of the sample,
but positive (+.19) for househclds in the Tow expenditure group. Government
policy that raises the producer price fecr rice increases the energy content
of the diet slightly for the households most in need of more calories; other
households tend to reduce energy intake.

In the Kano State village sample caloric availability decreases slightly
as expenditures rise except for households that are already somewhat above
the mean. As incomes rise housenolds below the mean reduce sorghum consump-
tion in favor of more expensive sources of calories. The elasticity of
caloric availability with respect to the price of sorghum is +.15 at the
mean of the Kano State sample. As sorghum is a Giffen good, at a given
level of money expenditure higher sorghum prices induce households near and
below the sample mean to consume more sorghum (and thus more calories).
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Rice consumption at low expenditure levels is highly responsive to the
prices of palm oil, dried fish, groundnuts and non-food goods, but is little
affected by the pricesof cassava and of other cercals. The {influence of a
production response on the elasticity of rice consumption with respect to the
price of palm oil is seen in the negative sign of the cross-elasticity coeffi-
cient. Greater production of palm o1l fs associated with greater consumption
of palm oil and less of rice,

In short, inccme and price variables play significant roles in {nfluenc-
ing food consumption among rural households in Sferra Leone, Their effects
oust be taken into account in any prediction of the nutritional effects of
economic policles.

CHAPTER 1V

SYSTEMS ESTIMATION OF THE
HOUSEHOLD-FIRM MODEL

In principle, food consumption should be estimated as a system. Food
consumption decisions are interrelated among themselves; the labor-leisure
cholce affects the level of income available for expenditure; and, in the
semi-subsistence household, consumption and production are, in effect, joint
decisions. To take account of all these relationships-to trace all the Impsacts
of socio-economic variables on household food consumption-it is nccessary
to account for those felt indirectly through influence on the production
and labor supply activities of the hcuschold 2s well as directly on food

consumption. This reauires a household-firm model.

Lindelling the Rural Houschold

We assume certainty and abstract {rom time. A household utility
function is assumed with arguments being household consumption of various coods
and of leisure. Goods may be bought or sold in the market anc produced. Labor
may be bought or sold in the market. Coods are produced using lzbor, fand
and fixed capital. Land is assumed fixad in total amount but must be dis-

tributed between uses. A time constraint exists equating househoid leisure

49



























66 67

Table 4.6 Table 4.7

Mean Values of Production-Related Data, Quantitics‘ Produced, Consumed, and
EA 13 o..d Other Households Marketed by Expenditure Croup

. ] Entire Expenditure
Variable EA 13 Non-EA 13 Sample Commodity Group Precduced Consumed  Marketed
Value of Productionl Rice Low 632.8 232.8 670.0
Rice 62.7 223.5 267.5 Midale 1,165.3 564.3 620.0
Root crops £ other cereals 27.9 64.4 61.8 High 1,622.2 n73.7 648.5
Oils and fats 20.6 104.2 98.1 Mean 1,227.5 584.3 540.7
Firh and a2nimai products 733.5 23.0 74.5
Kiscellan=ous foods 331.8 53.3 73.5 Root crops Low €9.0 29.7 32.3
Nonfeads e2.8 25.0 29,2 and tiddle 325.3 59,1 285.7
Value of Labor Demand 954. 7 367.5 410.0 other cercals High 755.6 194.9 549.7
. Mean 4221 111.5 310.6
Prices™
Rice .19 .22 .22 Oils and fats Low 5.5 26.3 9.2
Root crops & cther cereals .25 .14 .15 Middle 242.0 60.0 182,
Ciis anc fais .37 .41 .8 High n57.2 jeal 2511
Fish and animeal products .17 .52 .39 Mean 2642, 2 tu.7 155.5
Mivcellonecus foods .15 .29 .26
Nonfoods 2.23 1.25 1.32 Fish and Low 18.9 89,4 -31.8
tabor .15 .08 .08 animai Middle 48.3 102.2 ~54.9
preducts High 500.7 3013 205.4
Household Characteristics Nean 151.5 e 2.8
Cuttivsted tand? 1.6 6.8 6.4
Capitald 214.3 35.1 48,1 Miscellaneous Low 3.0 50.0 3.0
Prapurtion of huuseholds 1.00 0.00 .07 foods Middle 191.3 1134 77.9
in EA 13 High 515.3 L5, 0 350.3
AMean 262.3 1i10.5 151.8
In Lecnes. Velued by weighted szles prices, Nonfoods Low 10.8 2 -1343.4
. Nidale R .0 -277.¢€
“Weighted sales prices. In Leones per kilogram for foods and per High 33.9 Ay -3¢
hour of maic cquivalent for labor., Nean 22.1 .3 -250.8
3In acres. Laborz R Low 3,853.8 .3 163.5
LMiddle 4,280, 7 1 -138.4
“Annual flow in Leones. High 5,687.8 4 -u53.6
Mean 5,670.2 .7 -159.5

1 .
In kilograms for foeds, hours for labor.

2Producm:‘ and consumed correspond to supply and demand.,
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in this wage increases caloric availability by 5 percent. Autonomous changes
fn the price of rice do not have an appreciable effect on calories consumed.
However, the most important policy questions with respect to nutrition
concern the effects of price and wage changes on the caloric adequacy of the
diets of low-income households. The point elasticity resuits by expenditure
class {Strauss et al., 1981Lb, pp. £49-52) show that a rise in the price of

any output group has a positive 2ffect on the calorie consumption of low-

income hcuseholds. The effects are positive, but much smaller, for households

at higher expenditure levels, with two significanti exceptions. For ofls and
fats and for rice a higher price means fewer calories consumed in the two
higher expenditure classes. Th= price of labor, hcwever, has a greater
positive effect on caloric consumption than the price of any output group.
In short, any increase in an output price improves the energy content
of the diet of low-expenditure households, but an increase in the value of
agricultural labor is still more teneficial. One policy conclusion is that
any measure that increases zqriceitural productivity raises household
income and consumption and benefits the rural sector in that way. Much is
being done along those lines in Sierra Leone. Untortunately, efforts to
expand rice production hold little premise as means of increasing labor
productivity. Recent studies shuw the true returns (exclusive of
subsidies) frem rice production generally to be low {Spencer, Byerlee and

Franzel, 1673, p. 43; Snodgrass et al., 1980, pp. 155-6].

CHAPTER VI
THREE VILLAGES IN KANO STATE

During the 1974-75 agriculture year Peter Matlon conducted a survey
of production and expenditure activities in three villages in Kano State,
Nigeria. Although this study was not planned as a study of foc -onsumption
patterns, Matlon collected accurate quantity records for almost al: foods
likely to enter into household conzumption. He generously made his data

available for our use.

The Data

In mest respects the Kano State data were similar to those callected
during the Sierra Leone survey,] but in one respect they were quite different.
Matlon's sample consisted of 135 households, 45 selected at random in each
of the three villages studied. Twelve of each 45 constituted his “small”
sample; the remaincer the “large” one. Small sample households were inter-
viewecd two to three times weekly for data on cash consurer expenditures and
off-farm earnings, and weekly for data on sales and purchases of inputs and
outputs and on loans and gifts. The lerge sawple was interviewed monthly.
This difference in {nterview freguency affected the qualizy of the data

obtained and significantly complicated our analysis.

]For 2 detailed description see Smith et al., 1982, Chapter 1.
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TABLE 6.2--Continued

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 variable 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.

]A gandu householé normally kas two or more male adults, with thelir
wives and children [Matlon, 1979, pp. 57-591.
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Using these source variahles 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 cf any food is
affected by 1ts source as well as by 1ts price and c*hér variables. Because
total expenditure may also be somewhat affected by decisions concerning what
the household plans tc consume & similar econometric problem exists with

respect to the expenditure variables.

Combining the Samples

Because the recall period for interviews of the 33 householcs used for the
small sample regressions was only two to Seven days, while that for the 99 hcuse-
holds in the large sample was & month, the dependent variable was measured more ac-
curately in the small samplie than in the large one. Yet confining ourselves
to the small sample would have been unwise as long as it was passible that
useful information could be cbtained from the larger cata set. Preliminary
analyses made it clear that the samples differed toc much to permit combin-
ing them into a single undifferentiated data set. (Conseguently we followed
a procedure which laid primary erphasis on the small sample but used the
large sample data to supplement it.

In summary the procedure for each commodity was as follows: First a
regression was selected and fitted, based upon the small sample data. Tne
same regression was then fitted to the large sample data and an F.lest was
used to determire whether the error variances were equal for the two regres-
sions. If not, the ubservations in each sample were w~elgnted by tha inverse

of the square root of the variance of the residuals for that sample.
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This done, the Chow test wes 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 Q45 = G4y for each varisble where a4g is
the coefficient of variable i in the small sample regression and a5 the
coefficient of variable i in the large sample regression. If no coefficient
differed significantly from its counterpart in the other regression, the twc

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

sample, became the regression we used.

Whenr 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 Ol as a suffix) for each variable in the
original regression. SSD is a small semple dummy, equal to 1 if the observa-
tion is from the small semple and to 0 if it 1s not. DI is a similar binary
variable which is multiplied by the variable in the original basic model.

Thus HHS is the observea househeld size and HHSD] is that same number multi-
plied by 1 if the household is in the small semple and by O if it is not.

This expanded regressicn was then fitted to the combined data from both
samples. If the shift varieble and/cr any interaction term in the resultant re-
gression fafled to be statistically significant at the 0.10 Jevel, those terms
were drepped and the remaining regression fitted again to the combined data
set. Then cne firal F-test we: run to determine whether there were statis-
tically significant gifferences between {A) the regression including SSD and
all interaction tern; and (E) the one that included SSD and/or interaction
terms only when the coefficient of trhat termin (A) wes significant at least at the
0.10 level. In ro case w2s such a significant difference found, so the (B)

version became our final regression.

13

The first step in this process, choosing an appropriate regression for
the small sample data, required us to choose a small number of var{ables from
a much larger set (some 27 potential variables for each commodity). To do
this we used a computer routine, the "A11 Possible Subsets Regression," from
the Biomedical Computer Prcgrams (BMDP) pachage. This routine cetermines
1) a regression that minimizes Cp {an estimate of total squarecd error that
takes account of both bias and the variance of the predicted velues) and
2) & regression that maximizes ﬁz.] 1t also prints out other regressions
with near-minimum Cp or near-maximum &2,

In general we chose a regression with minimum or low Cﬁ if it contained
statistically significant price and income variables. If not, we turned to
a regression with maximum or high Rz. Mare often than not the equation

: e 2
2, icr neximizing R

finally chosen was from the set with high values for R
normally leads to 2 regression containing more variables than cees minimiz-
ing cp, (It always leads to a regression with at least as many.)

Having chosen an appropriate set of variables from the smell sarple data
set, we used exactly the same set c¢f variables when using the large sample
or the pooled data. Civen our doubts about the relia%ility of the large
sample measurements of the dependent variable it woula have been inappro-
priate to allow the large sample date to alter our checice cof relevant vari-

ables.

]For more detail see Whelan {1682, chap, 6] or Smith et al. [138la,
pp. 33, 33). )

The estimate of bias included in C; assumes thal every veriable ir
the available set belongs in the true regression model. As our available
set included some varizbles that msy not have belonged in the true model
(variables included as experiments), the estimate of bias ir the Cp value
is likely to be overstated.
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Palm 01l 1is obtained from the market. As Table 6.5 shows, its
consumption is positively related to total household expenditure but
negatively related to household size, given the numbers of young children,
adult wives and older adults. We consider the price responses in their

elasticity form.

Elasticities

Table 6.6 presents price and expenditure responses in elasticity form.‘

It includes the own-price elasticities, which exist even though there is
no single regressicn coefficient we can point to as giving the own-price
response. All elasticities are based on the small sample component
coefficients. For each commodity we used all relevant coefficients in the

regression, whether or not a coefficient differed significantly from zero.

consumption behavior elasticities from single-equation regressicns may
represent either prcduction or consumption responses or some combination
of the two. Moreover, because the price variables are village averages,
some village-to-village differences not represented by other variables may
have been picked up by one or more of the price variables.

As we have seen, the expenditure relationships for cowpeas and palm
o1l are streng and rnormal in sign, but the experditure elasticity for
sorghum is negative. Sorghum is an inferior good.

The own-price elasticities for cowpeas and palm oil are strongly
negative. Palm cil, of ccurse, is obtained from the market, but cowpeas
are almost entirely produced 2t home. The own-price elasticity for sorghum

however, is positive.

]See Smith et al., 1982, p. 60, for the formulae used.
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TABLE 6.6

Elasticities Calculated for Three Commodities
at Mean Observed Values for Combined Sample

LLASTICITY

COMMODITY EXPENDITURE OWN-PRICE CROSS-PRICE
Sorghum -.61 .92 -

(with palm oi1)
Cowpeas 2.43 -5.52 11.36 (with millet)

-8.38 (with sorghum)
Palm 011 .86 -2.03 1.16

{with sorghum)

2Based on & statistically insignificant cross-arice

coefficient.
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For households at the mean of the sample, and presumably also at
Tower expenditure levels, sorghum is a Giffen good. Its money expenditure
elasticity 1s negative and its own-price elasticity positive.] For all
households whose purchasing power in terms of sorghum is less than 4,932 kg
per year sorghum is an inferior good that constitutes a large fraction of
the total value of consumption {33 percent of total expenditures for a
household whose total annual expenditures are cauivalent to 2,900 kilograms
of scrghum and larger percentages at lower expenditure levels).

To be sure, the case for which a Giffen good is dafined in the liter-
ature is one in which income is fixed in money and its level is independent
of the price of the commodity being consumed. Our elasticities are calculated
for such a cace, although the physical situation from which the data arose

was scmewhat differenr..z

If the price of sorghum rises, money expenditures
held constant, the household response to the impoverishment implicit in

a situation in which a large fraction of total consumption now has a

higher opportunity cost is to consume more of the inferior good because,

in the language of conventional theory, the income effect dominates the

———— e

]Given the form of the regression and an income elasticity of -.61
it would take a positive cross-price elasticity at least as large as +.61 to
make the own-price elasticity negative.

2And the conditions specified for a regression model were not perfectly
satisfied. For instance, the expenditure variable is not completely exogenous,
for sorghum consumption constitutes a (large) part of that expenditure.
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substitution effect..|

There are strong cross-price relationships (opposite in sign) between
cowpea consumption and the prices of millet or sorghum, yet all three of
these commodities are consumed primarily from home production. But as
this is a single equation consumption model, we can not be sure whether
the relationships measured are consumption or production relationships or
both. Successful cowpea production in Nigeria usually implies inter-
cropping, so the pessibility of a production connection cannot be excluded.
High sorghum prices are dassociated with increases in palm oil . umption;
high palm oil prices are associated with reductions in sorghum consumption
{but the latter relationship is based upon a statistically insignificant
coefficient).

Except for the ccmmodities listed in Table 6.6, most price or expenditure
responses were small or statistically insignificant. We were fortunate
to obtain as many significant relationships as we did, for no price variable
could assume more than three values, one for each village. Moreover, some
caution is required in using these results, for with so few values for caca
variable not only is multicollinearity likely, but a price variable may
pick up the effect of some other variable (possibly locational) that differs

across villages.

]The physical situation that generated our data was one in which what
was fixed was not roney income but the household's capacity to produce income
(defined in terms of the size of the household, its age and sex distribution,
its access to land, and so forth). For the Study of semi-subsistence households
in developing countries it is useful to extend the concept of the Giffen good
to include such cases. Indeed these m3y be the only cases in which the
concept is significant for applied work.



144

Calories Available

Far more important than the consumption of individual foods is the
nutritional adequacy of the diet as a whole. From the data in Table 6.]
we have calculated the caloric content of the diet for each household in
the sample.] For much of the world the most pressing nutritional problem
is caloric availability. In northern Nigeria the evidence suggests that
calories and vitamin A are the nutrients most 1ikely to te sericusly
deficient {Smith, 1975, pp. 161-2, 263-2673.

Table 6.7 gives the regression which relates total calorie consumption
to household characteristics and the economic variables. The variables
available for use in this regression were those available far the sorghum
regression, except that the source variables used here were source variables
for calories (SKAP and SKAN} rather than for individual food cormodities.
The Small Sawple -- Qriainal Model regression given in Table 6.7 minimized
Cp. Naturally it is much like the comparable regression for sorghum, except
that the price of palm o011, HHAGE znd SSHO, are not present in the calorie
equatian, while young children (YCH) is significant in the calorie equation
although it did not appear in the sorghum equation.

As with scrghum, predicted calerie consumption decreases with increasing
expenditure levels at the mean of the comsined sample (TEXP equal to 3,895
kilograms of sorghum}, but the ceclining range ends with households at an
expenditure level of 4,229 kilograms rather than at 4,932 kilograms. At
the mean expanditure level, precdicied calories available per nousehold per
day were 10,600; at a tctal expenditure level of 2,900 kilograms of ssrghum,

catories available were 11,600.

]Budgetary limitations restricted us to doing this for calories only.
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Not only does the declining range of calorie consumption end at a
lower expenditure level than was the case for sorghum but the rate of
decline is less. An increase in expenditure from 2,900 to 3,900 kilograms,
other things equal, reduces caloric avaflability by 9 percent, sorghum
consumption decreases by 19 percent over the same range. These differences
are to be expected. As expenditure levels rise, households consume more
of other things, including such foods as cowpeas and palm cil. The foods
being substituted for sorghum are more expensive sources of czlories, but
they do provide partial replacement for the calories no loncer being obzained
from sorghum.

The effects of househald size and compssition upon total caloric avail-
ability are much like those upon sorghum consumption. But what of the
relationship to the marlet? 1Is the food energy available to rural housenolds
greater for householids that procuce priczrily for their cwn consumsticn or
for those that procuce for the market? The share of the totel valye of
harvested food output (SSHO} is nct significantly related 1o tre quantity
of calories availabie for consumption, but the large~ the snare of total
food crop output that consists of aroundnuts (SHOG), thy fewer calories
are available for the household at any civen level of e.perciture and the
other relevant variables. (Grounanuts are procuced primarily for sale to
the market.) However, from a single-ecuaticr regression we cannot tell
whether this result occurs becezuse precucing eroundnuts for $-o market has
an adverse effect on the guality of the diet or becauce tne noucenzlds that
produce large quantities of groundnuts would have even warse ciets if they
produced fewer groundnuts. As Matlon has pointed out [1973, pp. E3-G1]

the poorest households, those with the least 2ccess to procuctive resources,
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unless improviments in transpertation and marketing can provide greatly
expanded off-farm outlets for the latter. Sorghum and millet from the
North can play important nutritional roles for 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 limiting amino acids
in the Nigerian diet [Smith, 1975, on. 279-280). Marketing and transport-
ation improvements could also lower the price of palm oil, important to
villagers in Forthern Nigeria for its vitamin A and its energy content,
In gereral, production improvements that lower the cost of desired alter-
natives-to sorghum will permit low-income households to move toward the
rore varied diets they desire while making fewer sacrifices than would

otherwise have been necessary in terms of the caloric adequacy of their diets.

CHAPTER VII
CONCLUSION

The course of economic development has major effects upon the
nutritional wellbeirg of rural housenolds in developing countries. Can
those effects be predicted by studying the food consumption behavior of
households that produce most of their own food? Do sem-subsistence
households in fact respond to the market in making their food consumption
decisions? Can methods be developed to analyze food consumption choices
when most of the ‘ood consumed does not pass through the market? Can
useful information about fooc consumption be obtained from survey data
that consists of householders® reports of proZuction, sales and expend-
itures, a situation in which the researcher has no direct observation of
househald consumption? And lastly, can pric» elasticities be obtained
from cross section data, where price variaticn in space can be observed,
but not variation over Lin2? These studies have shown that the answer
to each of these questions is yes. Moreover, they have provided a mass
of factual information about consumption patterns, ard the effects of demo-
graphic and economic variables upon the ’ood consuription decisicns of
rural ho. zholds.

Both in Sierra Leone and in the Kano State villzges, the household
produces a majcr portion of the food consum:d. Cereals constitute the
backbone of the diet in each area, but in Sierra Lecne the principal
cereal is rice while in the Kano State villaces it is sorchun. Rice,
palm 0il, dried fisn and cassava are the most important foods in Sierra
Leone; in the ¥ano State villaces they are sorghum, cowpeas, nono {soured
skimmed milk) and palm oil. Annual rice consumption per household in the

sample from Sierra Leore was about 600 kg; anrnual sprghum
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consumption in the three Kano State villages was approximately 900 kg
par household.

Total consumption consists of quantities obtained from the market,
quantities retained from homa production, and, in the case of the Kano State
data,gifts, wages in kind and loans or repayments. In the Sierra Leone study
the rice production figures were based upcn weighing of the output from
measured plots and the rice consumption figures were derived from reported
quantities of rice pounded. Spencer and Byerlee, who ccllected the data
from Sierra Leone, and Matlon, who collected the Xano State data, were
exceptionally careful in defining the quantity units in which the data
were reported, in tpecifying the stace of processing or ureparation of
each commodity recordes, and in determining accurate conversion ratios
between Tocal quantity units and kilograms. Their care in these matters
was vitally important for the success of our work in estimiting quantities
consumed from hore procucticn by the disappearance methad.

Several oroblers arise when one sets out to analyze the food consumption
behavior of semi-subsistence households. First, it is necessary to have
both price and quantity cata; errenditure and sales data in value terms
alone will not do. Sz2condly, the cata must cover both houcehcid expenditure
and conturption activities and household production activities. In the
semi-subsistence household produztion and consumption zre interdepencent
activities: in sote situations the decision to consume and the decision to
produce may be the sarme cecision.

Thirdly, and for many the rost serious problem, food consumed by the
producing houschz1d does not pass through a market. This problen is readily
dealt with, howaver, by valuing hsre-produced food at its cepportunity costs,

the local farm-gate price for sales of that particular food.
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Lastly, the data that can be collected from productior. and expenditure
studies are data for household consumption, not the consumption of
individual members, but to evaluate the nutritional adequacy of consumption
it is necessary to take into account the siz* and compositicn of the
household. The usual methods of coing th.s ha.e beer expressing consumption
as consumption per capite or per adult male consumer cquivalent., We have
found it to be mor2 accurate and more informative to use a nurber of variables
which describe the househo]d~size and composition.

The Sierra Leone research experirented with two fundatentally different
econometric approaches: single-equation estiration for individual comodities
and a housenold-firm model describing the entire production :nd consumpticn
system of the househcld as a whole. Single-equation estimation is inexpensive
and can provide great detail about a large nunber of precisely defined
comiodities, but the estimates for the different commadities need not be
consistent.

The household-fim model provides consistent estimates of each of the
depencent varizbles ard makes fuller use of the information in the model
and the data than single-equation estimation cando, but it is extremely
expensive and reguires tne services of a shiiled econcetrician.  ioreover,
the amount of quanti'y detail that can 52 pro.ided isveverely limited.

Ke present first rome results from sincle-equation rearessions. Many
students of food problems assert that Eroducing tor the narset reduces the
quality of the diets of rural householas. The duta sthow that rrocuction
for the market has an etrect upen the consuretivn of certain Lo dities,
but that the etfect ray be either positive or negative. I Sierra Leone
households that produce large fractions of th.¢ir own consumption of palm

0il and groundnuts consume more of those conmodities than others do, but
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principal staple, i{s an inferior good except for households with expend-
iture levels apprecfably above the mean for the sample. At the mean of
the sample and below, increases in real expenditures are associated with
decreases in the consumption of serghum, other variables being held
constant. Sorghum is also a Gi*“en guod for more than half the households
in the sample. The own-price elasticity of sorghum at the mean is +.92,
If household money expenditure is constant and the price of sorghum rises,
the impoverishing effect of the opportunity cost of consuming sorghum
induces the household to replace some preferred foods by larger quantities
of sorghum, which remeins the most economical source of tood energy even
at the highar price. Even teking inte account the effect of the higher
price of sorghum upon the moncy vaiue of household output sorghun consumption
would increase about 0.7 percent in respunse to a one percent increase in
the price of sorghum, in the absence of ary expansion of scrghum output.
The effect of the price of scrghum upon calories available from the
diet as 2 whale is much less, but is still positive at the mean of the

sample. The elasticity is +0.15. Eelow a real expenditure level of 4239 kg

.y

ot increaces in the level of monsy expenditure reduce calories

is greator as the expenditure level is smaller. For
policy this is awiward: impoverishment, either in the form of a higner
opportunity cost for home-produced sorghum or a lower level of miney

expenditure, increases the nu

r of celcries consumad by an averaqe house-
held. Until nouseholds are well enouah eff to be appreciably above the
mezn of the sample, they prefer to reduce their engray intake in favor of

a more veried and more palatable diet whenever they become botier off.

The effect on energy intake is not large at the mean of the sample, but

t may be appreciable among househoids at lower expenditure levels., We
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can hardly recommend perpetuating poverty as a means of fmproving family
welfare, so we suggest that the emphasis in programs directed toward
improving agricultural productivity should be on the food which peopie
desire to consume in larger amounts as their incomes rise -- cowpeas,
for instance.

As wa have seen, either the single-equation approach or estimation
of a complete household-firm system of equations can provice quantitative
information about consumption responses to economic and other variables.
Either approach can predict the effects of economic variables upon the
total food energy content of the diet, but th- systems model can show us
how those effects operate through changes in producting decisions and
the level of total expencitures te alter food choir rqle-equation
approach czn give us the net ef%ects of all the m volved, but
cannot sort out tho ditferent relationsnips that are operating. Yet any
particular systers mndel is lichie to exclude Zartain mechanisrs that may be
important. For imstance, our hounehold-iri model could nct ask whether
the consumption pattern is affected by the physica® form in #hich income
is received as well as by the value of that income. The economist, whese
specialty is markets, tends to aswume tha. “he form of the income o, os
rot matter, becsuse where markets are availasle any ayiput can be converted
into any other ocutput. Gut an irnortent part o7 the protler in a developing
country 1s the feci that markets are hignly Srperfoct. This aspect of the
situation could nct be examired with the 5,065 muce] we were using.  trom
our single-equaticn regressions, nowever, we ¢id discover, both in Sierra
Leone and in Kano State, that botn the availability ¢f a particular food
from one's own procuction and the extent to winich a housencld produces for

the market can affect consumpticn choices for particular foods. We also
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found that production for the market often increased the consumption of
particular foods when the households compared were at the same total
expenditure level. It should not surprise us that access to income in
a form easily convertible to money should be conducive to increased
consumption of comodities purchased with money.

¥hile the systems model we used was not designed to deal with this
group of cuestions, systems modals could be cdesigned for such purposes.
Were that done we would understand the mechanisms that are at wark better
than would be possibie with single-equation regressions. Arother problem
deserving study is <he effect of market imperfections (or simply marketing
2rgins) that maintain a differential between the price 2t which one can
purchase food from the mzrket and the oprortunity cost value of such a
food to the farmer who is producing it himself, the farm-qate price. Still
angther is the effect of imperfections in labor marke: such that when a
household has used the iebor availahble from its own mesbers its access to
additional labor is only at considerably less favorable te mS.T Models
with different commodity groupinus would be useful tor certain purposes.
Casseva is sufficiently important in Sierra leone ta justify treating it
as a single commodity even though doing se would require putting the foods
arouped with cassava in the present medel into another heterccenaous class.
Mecels in which we had distinct procuctien functions for fish anc/or the
gathering and processing of palm products would be useful, although we
would have to give up detail or increase the computational difficulties

in order to do this.

1 - cegs .
The prevalence of lebor exchange groups and the difficylties often

described as facing nouseholds that have no male adults to contribute to
such labor exchanga arrancements suggest that imperfections in the labor
market are a significant problem.
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In the present state of the art the limitations upon the size of the
mode]l that are inherent in the nature of the computational process make it
1ikely that a model satisfactory for a problem suct as one of those just
mentioned would be less satisfactory with respect to aspects of the system
that are well dealt by the model we have used. A general mocel that could
include all significant aspects of the situation would undoubtedly be
infeasible at present, but a series of cverlapping special mocels might be
manageable, even though extremely expensive, both in terms of its cemands
upon the skills of the cconometrician and the computational expense
invclvgd.

Though it may not be feasible tu use a complete systems analysis in
examining all these problems, we have shown that mathods as sirple as the
single-equation regressicn are useful. And improvemsnts in methods are
pessible. Creative imadinaticn and due attention to the institutional
features of develoriny econo=ivs can tate us Quite a distence aven within
the boundaries imposed by relatively simnie moagels.

The facts are that semi-subsistence hcuseholds do respond to economic
variables and it is possible to predict those resporses. Such predictions
are essential -- especially predictions that apply tc low-income households
-- if economic change and government policy are to help rather than harm

the poor a2s well as the well-to-do of the nation.



APPENDIX
SURVEY DATA FOR THE SEMI-SUBSISTENCE HOUSEHOLD

Our point of view is that of the student concerned with the nutritfional
adequacy of rural diets as they are affected by economic variables and
government policy. For these purposes we need data that provide us (1) the
necessary information concerning food consumption and the nutriticnal
content of that food, (2) the relevant characteristics of the household
concerned and {3) information concerning the econoric variables and choices.
To provide the nutritional information the data must include the quantities
of the several foods consumed, individual foods must be carefully defined,
the period of recall on the part of the respondent must be short enough so
that his nemory can be relied upon, and the data must cover a representative
period cf time. About the household itself we must note at least the number,
age and sex of fts members, and, if possible, the amount and type of physical
activity of each member and the emount and kind of illness. 7o understand
the economic influences involved we need to know the resources available to
the household (in physical and in value terms), the .rices paid and received
for qoods purchased and sold by the household and the quantities and values
of all goods purchased for household use, and have complete information about
production processes: outputs, inputs purchased, and labor purc ased and

hired out, with wages four each type of labor hired or sold.

Requirements for Nutritional Analysis

The nature of the problem defines the data that are to be collected.
1deally, one should design the whole analysis before data collection begins,

to make sure that the data needed at each stage of the analysis are collected,
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thet definitions are clear and precise, and that the degree of precision

is appropriate for the analysis to be done. But the unforeseen myst be
expected, Therefore records and descriptions must be kept in more detail
than one is 1ikely to think necessary at the moment. Details must be in
writing. It is tempting to think that one will remember what was done, but
when the time comes at which precise information is needed, the person

who rerembers it may not be availzble or the details may have slipped from
everyone's memory.

Krowing exactly tne problem to be solved and how the analysis is to be
carriec out is also essential to making the choices required because
budcetary limits make it impossible to do everything that one would like
anc as w2ll as one would like. It is often necessary to accept less precise
information concerning cartain aspacts of a preblem in arder to hzve more
precise and reliable information about the most crucial aspects. If the
important nutritional problems stem from quantities of food energy and
protein available, complete and reliable data on the sources of fat, protein
and carbshydrates are important, but it ray not be necessary to have complete
information abnut most fruits, unless they comprise a large part of the total
diet. Even then detailed infcrmation about citrus fruits may not be
impcrtant, but information about breadfruit, avacndes, bananas, plantains

and coconuts may need to be collected with great care.

Specifying tha Commoditv

To evaluate the nutritional adequacy of & diat we must not only know
the physical quantities of the commodities consumed, but also have that

information for individual commdities, rather than for groups of commodities.
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Yegetables and fruits vary tremendously in nutritional composition. To
combine all vegetables into one aroup and all fruits into another may make
it impossible to make mwaningful statements about such matters as the
quantity of vitamin C, vitamin A or fiber in the diet. The proteins of
maize and sorghum differ significantly in their amino acid composition.

The nutritional value of meat depends significantly upon the animal involved
and *the part of the animal that is being eaten.

Great care mus* be tzken in determining the name or names of each
commodity for which data are being collected. The local name may not be
found in the nutrient cormpesiticn tables to which we go tec ceétermine
the nutritional content of the feod. In such cases a batanist or zoologist
may be able to oetermine the scientific name of the food or animal, for
there is reasgrable cornsistency in the use of the scienti‘ic rame (although
even here variazticns occur). In Sierra Leone a grain called fundi is quite
important in the north, but was nct to be found in anyv of the fcod combination
tables we were usinc, Some of our inforrants called it a type of millet,
but it finally turnec out to be Qigiteria exilis. We ncw know that fundi
is also called findi or fenio and perheps by cther names as well.

There are other cates in which the food ras a familiar name which does

not mean what 1t dees in the investigztor's cwn country.  “Greens”
in Sierra Lecne reters to z particuler type of leafy
vegeteble 2lsc known as native spinach. The hotanical name is Amaranthus

hvbridus, variety cruerzus. In the U.S.A. “greens” refers to Teafy
vegetables in ceneral ratrer than to a specific variety. “"(Ccndiments” in
the United States refers to seasonings, but in Sierra Leone it comprises

2lso vegetables and bits of meat cr fish that are included in the sauce
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served with rice or cassava. What is called a lemon in the United States
may be called a2 1ime in Sierra Leone; what we would call a tangerine would there
be called a lemon. The bitter tomato (jakato) is a form of eggplant.
Lastly, "beef" is the English word used in Sierra Leone for antelope meat.

Other problems arise when the same name is used for two or three
different foods or there are different words or spellings for a single food.
In the Sierra Lecne survey the seme commodity was called local gin in
the production data and omole in the expenditure data. “Salt” included
both dry salt, imported and sold in a package at a relatively high price,
anc rawnative salt, probably rather wet and sold at a much lower price.
Equal weights of these two conmmodities contain quite different quantities
of NaCl and sell at quite different prices. Palm kernel may also be referred
to as paim nut. Pecording such ¢a2ta under the two different names might
create no problems for people familiar with oil palm production and pro-
cessing, but it does create problems for the anaiyst with no technical
expertise in palm product production. In our Kano State villages "hura"
and “fura” appear to be different names for the same comndity.

The stage of processing or preparation must also be cerefully
specified whenever cata are recorcded. The rmeaning of either a volume or
a weight record is unclear unless wa know whether qgrain is on the stalk
or on the cob, whether it has been threshed, cleaned, poliched, husked,
or shelled. We must hnow whather pepsers, onioi. und fish are fresh eor
dried, and whether output figures for equsi refer to the weight or number
of the fresh melon, or only to the weight or volume of the dried seeds

(the only part of the melon used as food).
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Furthermore, each stage of processing or preparation must be defined
so clearly that the data can be used by an analyst who is not a
commodity expert. Phrases that are common to the trade, 1ike paddy rice,
rough rice or husk rice, need toc be translated for the non-expert {f we
hope to extract from such records accurate estimates of the nutritional
content of rice in these various forms. If estimates of the nutrients
available tc a household are to be obtainea by the disappearance method,
the data must be collected in such a fashion that reliable conversion ratios
can be established between one staae and another in the process of fcod
preparation or processing.

These consicerations hold also for focc moving into or out of storage.
Sorghum and millet are normelly stored in the head, unthreshed, beceuse
they last better thet way. Rice is normally stored in the husk, and
maize on the cob, pernaps with the husks still on. Tpo evaluate the nutrient
content of food from storage the analyst must be able to convert quantities
in these forms into the equivalent quartities cf focds reedy for consumption.

When foods have been held in storace fcr 2 time <till another problem
arises. Any work done with respect to the nutrients availadle from commoc-
ities in storage must allow for sturace lcuses. Lot 0f rovsture while
a crop 1s in storaze csuld cause the same volume of food to weight more
when it goes inte storaae than when it comes out, with 1ittle effect upon
the nutrients contain=d, but insects, weavils ar molds may camige the grain
or change its nutritional qualitv, while rets, mice or birds mav consume
it. If weavils preter the germ of a cereal arain, the grain will lose more
of its protein ccrtent then of its calories. losses to rodsnts, weavils and
other tynes of spoilage may recduce the volume as well as the weight of fcod

held in storave.



Quantity Measures

Once the cormodity {s precisely defined and identified, the next
problem is to get an accurate recurd of the gquantity bought or sold.
Ideally, we should like to weigh the commodity that changes hands in each
transaction. Zut this is not feasible, for scales are expensive and
the weighing process would consume more time than either the respondent
or the interviewer could 2fford to give.

If our data are to consist of respondents’ reports of quantities
bought and sold, the quantity measures will have to be the local units.

In developing countries measures by weight are uncormmon. Most cermodities
are sold by volure or number.

Our object, of course, is to convert these measures into kilograms,
for the quantity ~f any food in kilogrems can be converted into its
nutritional equivaie. t by the use of standard food cemposition tables.

Two kinds of problems arise in working with local quantity units. In

one case the unit is quite well cefined, and reasonably standard through-
out the country, so the investiqator's problem is largely one of discovering
what the proper definition of the standard mey be. The other problem, far
rore ¢ifficult to deal with, arises when the unit is not weld standardized,
when it varies greatly from situzticn to situation, reaion to region or
place to place.

In Sizrra Leone the volume units that were quite well standardized
included the tin (a four-gallon kerosene tin) the bushel the kattle,
the three-pence pan {equal to two penny rans), the penny pan and the
cigarette cup {or tin). Fortuna‘ely there were published definitions for

each of these units. But the published definitions need not always be
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correct. We found conflicting definitions for the cigarette cup, but

had access to weighings of cigarette cups of rice, done by the African
Rural Employment Marketing Survey, which allowed us to identify the correct
definitions. (There are 8 cigarette cups in one threepence pan, five
threepence pans to a keitle, and four kettles in a bushel}.

But evon having accurate conversion ratios amonq the standard volume
measures does not solve all the problems. In Sierra Leone volume measures
are based upon the British Imperial System, which differs from that used
in the United States. The gallon in Sierra Leone corresponds to the
Imperial eallon, but the “pint" contains 11 fluid ounces while the British
pint contains 20. The "bottle" (reputed quart) contains 22 or 22 fluid
ounces. At 22 cunces to the bottle, there are seven bottles to the qallon,
but a publishad descriztion of the flyid measures gives six reputed quarts
to the callon. ([Smith et al., 1979, p. 75.]

With dry measures another prcbiem arises. In Sierra Leone it is the
practice to hezp up the contents until no more will sizy on. Conseguently,
the "bushel™ in Sierra Leone is sowe 10 percent larger than the Imperial
bushel. The percentace excess ¢f the content of a bushel in Sierra Leone
varies among commodities, however, because the amount of hea ing that is
feasible veries with the cormodity.  To deal with prohlenms of this sort it
is necessary to do actual weighings of irportant quentity units on a cormodity
by cormodity basis, asz Peter Matlen did for his study in ¥cmo State [1979%.

Other volune e

sures may exist that are ressonably well standardized,
but reliable publishes statements of volume equivalents may not exist. In
Sierra Leone palm cil was sold for the most part in a wice va iety of reused

bottles, including the cmall beer (reputed to ccntain a pint), the large beer

(reputed to contain a quart), the baby cham {champaign), and bottles for
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Atwood's Bitters, cod liver oil and so forth. Determining the quantities
of palm 0il sold in such containers requires careful identification of the
container used for each transaction and careful measurement of the volume
or weight of the product as sold in each type of container that is used
frequently.

When a unit is not standardized, things are even more difficult. The
principal case where this problem arises is in transactions that are carried
out by number or in such units as the pile, heap, package, or piece.
Specifying the number of fish purchased does not give accurate information
about the quantities of nutrients obtained unless there is some way to
identify the size of the fish., Identification of tne variety of fish can
help, providing information hzs been collected concerning the averige
sizes of the different species on cale in the markets. A similar problem
arises with alrost anything sold by the number, buncle, pile or heap. This
includes such items as coconuts, groundnut balls, and many vegetables and
fruits. The problem ic particularly serious if a root crop like cassava
is an impcrtant food, because fresh roots, at least in Sierra Leone, are
normally sold by the heap or the pile. Accurate cquantity data for purchases
of leaves, commonly sold by the bundle, wiil also be difficul® to obtain.
Sales of meat, sold by the piece, lilewise are extremely difficult to convert
into weights.

For reasonably a-curate conversions into weights from such local units
as bundles, sheets, ties, piles, heaps or pieces, it i< recessary to spend
a considerable amount of money and tima during the original survey in raking
studies {n each local area that define the size anc waight of each represent-

ative unit -- on a cormodity by cormodity basis. If sources of animal
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protein are fmportant, it will be necessary to make sample studies that
identify the kinds cof pieces sold and establish representative waights
for each type.

There will be problems. This work can only be done well by someone
who has an excellent understancding of local practices. Also it may be
difficult to get permission from traders to weigh representative samples
of the cormodities sold in such units. Traders miy be disinclined to
allow someone to weigh and handle the preduce who isn't qoing to buy it.

A similar prublem arises with respect to the units in which many of
the major farm crops zre harvesied, sold or stiored: the turdie, sneaf,
or tie. These units vary among localities, and in any given lecality
the harvest bundle ix likely to ciffer in size from the storage hundle
and that in turn froa the bundle in which tha comrodity is scld. The size

of the bundle also varies from commodity to cormodity,

To understand the relationship between the nutrients available to the
rural householc and its productive activities, we must estimate food
consumption for the entire agricultural year. In semi-subsistence households
food cores from two ma n sources: the market and the househald's own
production. Market purchases can be determined with an expenditure survey,
In principle, data on househald exverditures need not be collected for each
of the fifty-two weeks in the year if enouch is known abou® censumotion
patterns within the year to design a sample that represents accurately
whatever seasonal variations mey occur. If there is a seven-cay cycle of
spending or consumption, the shortest period for which data should be

collected would be the full week. Any sample over time must be designed to












1f, despite 211 planning, the work falls behind schedule, there must
be a consistent and clearly stated procedure for choosing what goes undone.
The criteria for making such choices must flow from the ultimate purposes
of the study. Making wise choices, however, requires not only understanding
the most important objectives of the study, but also how the analysis ‘s
to be done, and the kinds of date that are essential to carrying out the
analysis successfully. If some cbjectives of the study as originally planned
cannot be fulfilled, those that are dropped must be the ones that can be
dropped with least damage to the mos. important purposes of the study.

The interviewing schedule will depend upon the number of visits planned
during the year, month or week, and the number of visits will be determined
in part by the period of time fcr which it is reasonabie to e.pect the
respondent to have a clzar and accurate memory of what has transpired.

The shorter the recall period, the more accurate the results, but budgetary
limitations usually require cumpromise between the level of accuracy desired
and the expenditure rejuired tc obtain it. Our experience with data from
Sierra Leone and the three Kano State villages suggests that a recall period
not in excess of four days can give useful data with respect to food
consumption (although a shorter period would be better), but that expecting
householders to remember ordinary ccnsumption expenditures over a period as
long as a month yields data sadly deficient 1n consistency and reliability.

Interviewers who are personally reliable ard trustworthy are vital to
the success of any survey. The problem of the interviewer who meets his
schedule by i'venting answers rather than carrying out the interviews as
planned is well known. Other problems will arise because the interviewer

is not sufficiently accurate in recording the information that he receives,

185

not quite capable of handling the arithmetic or logical problems involved,

or deficient in the patience required to proceed through the full set of
questions to be answered. (But we car hardly hold the interviewer responsible
if the questionnaire itself is so long and complex as to tax the patience

of the respondent as well as the interviewer.)]

Close supervision of interviewers, participation by the survey director
in the interviewing process, and careful review of questionnaire results as
the schedules are turned in can be very effective in maintaining and improving
the quality of the interviews. In particular it may be possible to identify
interviewers who are falsifying the data and remgve or replace them. In
other cases where there are questions about the quality of the data being
obtained, early analysis of some of the results may be sufficiens to
isolate the problem and correct it. 1t interviewer carelessness or dis-
honesty is involved tnere may be time to arrange for his remcval or
replacement,

In general, if data can be checked and edited as the questionnaires
come in and the editing process can be cirried aloru almost concurrently with
the interviewing process, great benefits can accrue in the form of improved
procedures and results.  In addition, problens that arise because ihe data
are insufficiently labelled or incorrectly identified may be detacted and
dealt with while the team is still in the field and the requisite supplementary

information can be obtained.

]This suggests arother fundamental {ssue that has not been discussed here.
This paper has been discussing the kinds of information needed fo~ a comp’:-te
analysis of the consumption choices of a semi-subsistence household. To design
guestionnaires that would actually elicit all or moest of this information from
househnlders of normal patience and tolerance for their inquisiiors may be
almost more than one cculd expect to accomplish.
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