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PREFACE |

This 1s~the seventh 1n a ser1es of studles of the food consumption be-

hav1or of rura] househo]ds 1n $1erra Leone The project carried out under
the. d1rect10n of Professor Vlctor E, Sm1th of the Department of Economics of
Michigan State Un1vers1ty, has been funded by the United States Agency for
International Detelopment (USAID), under Contract No. AID/DSAN-C-0008. Its
purposes are to develop methods for analyzing the effects of economic events
and p011c1es upon the food consumpt1on of households that produce large frac-*
tions of thelr own food and to measure food consumption 1evels and the deter-E
mlnants thereof for rural households in Sierra Leone. The data were collected
during 1974-75 by the Rura] Employment Research Project at Njala University
College (financed by a contract, AID/cds 3625, between,USAiD and Michigan
State University, and by the Rockefeller Foundation)

Dr. Dunstan S.C. Spencer and Dr, Derek Byer]ee of the Njala Rural Emp]oy-
ment Research Team d1rected the collection of the data. We deeply appreciate
the opportunity to use these data and the help that Drs. Spencer and Byerlee,
as well as many others, have given us in intehpreting the data. In particu-
lar we wish to acknowledge assistance from Mrs. Agnes Becker and Mr. Alimami
Kargbo, graduate students of Michigan State University, and from Dr. Joseph
Tommy, Acting Head of the Department of Agricu]tura] Economics and Extension

at Njala Universdty~Co]1ege, Njala, Sierra Leone.
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 INTRODUCTION |

‘ The nutritional situation in a deve10ping éounthy inevitably reflects the
effects of economic changes that occur during development and policies that
are adopted to encourage such development. Yet specific information concerning
the effects of economic policy on food consumption and the levels of nutrient
intake among rural households is extremely limited.

For some time we have been studying the food consumption choices of rural
households in Sierra Leone in an effort to increase our understanding of the
relationships between food consumption and nutrient availability on the one
hand and economic change and economic policy on the other.

Six studies completed to date have been concerned with describing the
nutritional situation that prevailed in Sierra Leone in 1978 [Kolasa, 1979],
estimating in detail the quantities of food consumed by rural households in
that country [Smith et al., 1979, 1980), and deriving estimating equations
for use in predicting food consumption responses to changes in various socio-
economic variables. Single-equation regressions were presented in Smith et
al., 1981, and the results of systems estimation of a household-firm model in
Strauss et al., 1981a, 1981b.

A1l the reports presented so far have been limited to describing the
characteristics and behavior of the households in the sample. The present
report carries the work three steps further. It presents estimates of per
capita consumption for the entire rural population of the area covered by the
sample; it uses a Food Accounting Matrix (FAM) in a simplified way to display
the flows of food from the rural sector to households outside that sector;
and it uses the systems estimation results to derive projections of the effects
of certain changes in relative prices upon per capita production, consumption
and the flows of food from the rural sector to households outside the sector.



"CHAPTER 1
PER CAPITA CONSUMPTION IN THE RURAL POPULATION

Up to this point we have made no attempt to describe food consumption
patterns for the rural population as a whole. We have concentrated upon the
characteristics of the households in the sample, for our primary goal was to |
understand how individual households adjust their consumption to differences
in their characteristics and situations. We should also like to know how the
total rural population responds to changes in factors affecting food consump-
tion, but to make such as estimate we must adjust for the fact that the sample
contains a smaller proportion of the rural popu]at1on in some geographical
areas than in others. .

The data were collected according to a sampling plan that called for a-
stratified sample consisting of equal numbers of households in each of the
eight agro-climatic resource regions (ecological zones) covered. Two parts of
Sierra Leone were excluded: the Western Area because it is primarily urban
and the northern part of the Eastern Province because the patterns of agricul-
tural behavior there were 1ikely to be affucted by the presence of diamond
mining, The remainder of the country was divided into eight zones, Numbers 1,
3, 5 and 7 of which constitute the Northern Province and Numbers 2, 4 and 8 of
which correspond closely to the Southern Province. (See Figure 1.) Zone six
represents roughly the southern two-thirds of the Eastern Pwauinera

Estimation Procedure

Within each zone the households included in the sample were selected by
two-stage random sampling: first three census enumeration areas were chosen
at random and then twelve households, also at random,'within each enumeration
area. For more detail see Smith et al., 1979, pp. 18-21.

The data were collected by households, the numbers of households being
roughly equal in each enumeration area. Estimates of the rural population
in each ecological zone (resource region) [Spencer and Byerlee, 1977, Table 3.1,
p. 10] were available to users of the data, but there were no figures on the
rural population in each enumeration area or the number of households in each
zone, Consequently, we use a ratio estimator (consumption per capita) to
derive figures for the rural population as a whole. We assume the populations
in each enumeration area to be essentially equal within a given ecological zone.

PREVIGUS PAGE BLARK
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The procedure is to estimate the per capita consumption level in each of
the eight ecological or resource region zones, to weight each zonal estimate
by the proportion of the total rural population found within that zone, and
to combine these weighted consumption ratios into a single per capita consump-
tion ratio for the whole rural population. For proofs see the technical. note
to this chapter. | o

Within enumeration area i (i=1, 2, 3) of any zone we estimate ﬁ{;‘thef
per capita consumption of a specific good according to the fOIIOW1ng formu]a;

’(1>;Eﬁi;=‘i"4ffk'

where 2yijfis the total consumption of the good by the sample households in
j, . ‘ .‘ . . v“ g 4 R ' )
Enumeration Area i (EA i) and zxij is the total number of people-in the sample
' J
in EA 1.
As we take the populations of the enumeration areas as substantially
equal w1th1n any ecological zone, we estimate the per capita consumption for

zone h, Rh’ as the unweighted average of the R

(2) Ry = (z R;)/n
1

where n is the number of enumeration areas for which we have data in the zone.

The per capita consumption estimatz for the entire rural sector, ﬁ, is
the weighted average over h of the ﬁh’ where the weights are the rural pop-
ulations of each zone. Thus,

(3) R = (zNhﬁh)/zNh, where N is the rural population of zone h.

As the households comprising the sample were drawn by a two-stage sampling
procedure, the usual formulas for estimating the standard errors of these
estimated mean consumption figures are inappropriate. To estimate the
standard errors we first estimate the variance of ﬁih’ the estimated mean
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consumption ratio in enumeration area i of zone h. We then estimate the
variance of the mean consumpt1on ratio for zone h as a whole (Rh), and finally
the variance of the estimate R for the entire population. For proofs seenthe
technical note. ‘ e

In any enumeration area i, the var1ance of R may be est1mated by

n .

(4 55 - [(1 ’ VN )/x g "Jf1 (35 'ﬁi?‘ij).?/;’(ﬁij;";‘1};)]",32

where hi¥is the number of households in the sample in EA i,;andii?is the total
number of enumeration areas in the sample in EA 1.

~ Second we estimate the variance within the zone. Zonal variance is
composed of two parts. The first component measures the variability among
enumeration areas, 512 ; the second the variability within them, 522 . Math-
ematically this is stated as follows,

(5) 52 (Rp) = .10 - k) sf + (VK) 55

where

o n < S
' o pye
(571? S 151-(Rih-Rh)' / (n-1)

.and

(5'2) Sf (1/n) £ sg s Within any given zone, h.
i
K-is: the tota] number of enumerat1on areas 1n the zone.

The estimated variance of R, the est1mated overa11 consumpt1on rate for
all zones, is given by

(6) s2 (R) = (anZ sB(R.)) /(o).

Complications can arise if, as happened when our data were being
collected, the planned sampling procedure could not be carried out completely.
Because of enumerator failure or dishonesty, all households had to be dropped
in three enumeration areas. Other households had to be dropped because of



missed interviews, deaths or movement from the village; in still other cases
households were lost because essential data were missing or some figures
were obviously inconsistent or erroneous. [Smith et al., 1980, pp. 9-11.]
As a consequence there were two ecological zones in which only one enumer-
ation area was represented and two enumeration areas in which there was only
one household.

Where the enumeration area contained only one household we were unable
to estimate the area variance because the denominator of the variance formula
(4) contains the term'ni - 1, which becomes zero when hi is equai to one,

In these cases we simply eliminated that enumeration area, accepting the
variances in the remaining enumeration areas of the zone as estimates of
the missing variance.

Likewise, we were unable to estimate the complete zonal variance for
the two zones that had data from only one enumeration area each. In that
situation it was impossible to calculate the variance between enumeration
areas. (In equation 5.1, n - 1 in the denominator becomes zero when n = 1.)
Lacking a complete estimate of the variance for these two ecological zones
we accepted the mean variance of the remaining six zones as our best estimate
of the variance for the entire rural population. Thus the summation in
equatioh 6 is over only six zones.

Population Estimates

Table 1 contains population estimates of per capita consumption, per cap-
ita consumption from home production and per capita production, for the rural
population of the eight ecological zones for which we have data from the 1974-
75 African Rural Employment Survey. Multiplying these per capita figures by
2,042,100 yields aggregate figures for the 1974-75 rural popu]ation.]

We present the information for 24 commodity groups, with one exception de-
fined as in Table 3.2 of Smith et al., 1980 {p. 32]. We replace the three cate
gories of fish in the earlier table by a single category which represents both
fresh and dried fish. The dried fish have been converted to fresh fish equi-
valents by multiplying the dried fish weight by 1.613. We omit "Cassava Pro-
ducts," for the cassava root included in those products is also included under
"Cassava." We also omit "Meals" and add "Palm Kernel," important in

]If we make the reasonable assumption that capital increases in proportion to
population, we can use current population figures to derive estimates of currrent
aggregates. Land is not as yet a major limiting factor in Sjerra Leone.

However, the 1974-75 season was not entirely normal. [See Spencer and
Byerlee, 1977, p. 54.]



TABLE 1

PER CAPITA CONSUMPTION AND PRODUCTION ESTIMATES FOR RURAL |
POPULATION OF AREA SAMPLED, SIERRA LEONE, 1974/75a

(Kilograms)
Consumption . : oo b o0 Production
. . b : . . » S
Cogwggg;ty A1l Eight Zones Excluding Zone Seven _E{ugt N Excz’lud'lng
: From Home From Home 9 one p,
Total Production Total Production Zones . Seven
Clean rice 86.8 . 63.1 .. 88.1 . 66.2 . 198.0 c . 206.9
(18.4) (18.4) (18.4) (18.4) (38.1) (28.1)¢
Other cereals 9.7 8.5 12.8 11.2 10.0 13.2
(3.3) (3.1). (3.3) {3.1) (3 3) (3.3)
Cassava 21.9 14.3 26.7 : 18.9 6.9 22.4
(3:1) (5.1) (3.1) . (5.1) (5 4) (5.4)
Yams 0.7 0.6 0.9 0.8 1.3
‘ (0.7) (0.7) (0.7) (0.7) (1 3) (1.7)
Other root crops 0.3 0.3 0.5 0.4 0.4 0.5
(0.1) (0:1) (0.1) (0.1) (0.1) - {0.1)
Palm kernel® . eee . 241.3 312.8
R (260.6) (260.5)
Paim o1l 12.4 6.9 14.1 7.0 9.2 9.8
(2.7) (1.6) (2.7) (1.6) (2.1) (2.1)
Palm kernel o1l 0.1 0.0 0.2 0.0 0.1 0.1
(0.1) (0.0) (0.1) (0.0) (0.0) (0.0)
Other oils and fats - 2.3 2.2 3.0 3.0 3.1 4.1
(2.8) (2.8) (2.8) (2.8) (4.1) (4.1)
Groundnuts 6.6 5.2 8.5 6.8 8.2 10.7
(2.4) (2.3) (2.4) (2.3) (4.3) {4.3)
Other legumes 1.8 1.7 2.3 2.1 1.7 2.2
(0.9) (0.8) (0.9) (0.8) (0.8) (0.8)
Fish® 53,7 7.7 65.1 10.1 57.2 75.6
(13.2) (5.0) (]3.2l (5.0) (5.1) (5.1)
Game 1.4 0.3 1.7 0.4 ~0.3 0.4
(0.6) (0.1) (0.6) (0.1) (0.1) (0.1)
Other meat 1.2 0.4 1.6 0.5 0.4 0.5
) (0.8) (0.4) (0.8) (0.4) -{0.4) (0.4)
Other animal products 0.2 0.1 0.3 - 0.1 0.1
, (0.1) .{0.1) “(0.1) (0.1) (0.1) (0.1)




TABLE 1--Continued"

Consumption o Production
Cogmodity “ A1l Eight Zones Excluding Zone Sevenb T AN Exciuding
roup ; » Eight - Zonme, -
-From Home From Home b
Total Production Total Production Zones ‘Seveq :
Vegetables 9.6 6.0 12.5 7.9 25.0 - 33.0
{3.5) (2.4) (3.5) (2.4) . (3.3) (3.3)
Citrus fruits 3.5 3.0 4.6 3.9 6.4 - 8.4
(1.4) (1.6) (1.4) (1.6) (3.6) (3.6)
Banana, plantain and avocado -0.0 -0.2 0.2 0.0 0.3 0.4
(0.4) (0.3). (0.4) (0.3) (0.3) (0.3)
Other fruits 1.6 1.3 2.4 2.1 2.4 3.1
{0.9) (0.8) (0.9) (0.8) (0.9) (0.9)
Sugar! | 0.3 0.4
’ £ (0.1) (0.1) o
Salt and other condiments 2.2 ode 2.7 o eee ees
(0.3% (0.3) . .
Kolanut 2.5 2.4 3.3 3.2 2.6 3.5-
(0.7) (0.7) (0.7) {0.7) (3.6) {3.6)
Beverages, non-alcoholic 0.6 - 0.5 0.7 . . 0.6 1.0 - 1.3
(0.8) (0.8) (0.8) .(0.8) (0.5) ~(0.5)
Beverages, alcoholic 43.9 41.3 10.8 9.0 44.1 9,9
(4.5) (4.7) (4.5) (4.1) -(4.3) (4.3)

4standard errors are given in parentheses.
bThe Northern Plateau. .
CThe standard errors for e1ght and for seven zones are identical because Zone 7 could not be used in estimating them.

dPa1n xernel is not consumed in significant amounts. We include 1t here because it is produced jointly with pa]m 011 when the
fresh fruit is processed. Palm kernel can also be produced without producing oil by collecting the dried fruit.

€In fresh fish equivalents. Dried fish weights were converted to their fresh weight equivalent by multiplying by !;513.
Production figures are for fresh fish only. ¢ N

fNone is produced by the households in our sample. .
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production, but not consumed in significant amounts. The entries in paren-
theses in the table are the standard errors of the mean consumption or '
production values listed immediately above them,

" Some of the standard errors of the per capita total consumption figures
for the major foods (for all eight zones) run up to 20 to 25 percent of the
estimate -- not bad, considering the size of the sample and the problems
inherent in using the disappearance method and data collected in local
quantity units. Not surprisingly they run higher for quantities consumed
from home production (up to 29 and 36 percent for rice and cassava respectively).
The standard errors on per capita production figures for major commodities
are a bit better than for consumption from home production, except for palm
kernel. That figure exceeds the value of the estimate. Fortunately, we are
not especially interested in palm kernel production.

Comparing the population estimates of per capita consumption for all
eight zones with the per capita consumption figures that describe the sample
[Smith et al., 1980, Table 3.2, p. 32], shows close correspondence., The
figures do not agree entirely, of course, because some zones with small pop-
ulations provided relatively large proportions of the sample. When the per
capita consumption rates of the several zones are weighted by the populations
of those zones, the weighting reduces the influence of the zones with
relatively small populations. There are also minor differences because two
households included in the earlier sample were excluded here for lack of data
on their non-food expenditures.

The principal differences between the per capita figures for the sample
and the estimates for the population occur for cassava, cereals other than
rice, and alcoholic beverages (almost entirely palm winé). The population
estimate for cassava root consumption (22 kg per capita) is less than half
of the figure for the sample (52 kg). One zone with very high consumption
(the Riverain Grasslands) accounts for 16 percent of the sample households but
has only three percent of the total rural popu]étion, while three zones with
Tow consumption ratios provide only 30 percent of the sample but have 61 percent
of the population. See Table 2 for population figures by zones.

For cereals other than rice the population estimate is ten kilograms per
capita, while the mean consumption of the sample households is 18. Here the
reported consumpfion in zone 7, the Northern Plateau, is zero. That zone,
although it provides only 3.6 percent of the sample households, contains 24
percent of the total rural population.
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maLe 2

'ESTIMATED RURAL POPULATION BY ECOLOGICAL
ZONES, SIERRA LEONE, 1974-1975"

Ecological Rural
‘Zones - ! Population
'J,- Scarcies 156,900
ITZ. Southern Coast 94,900
-3, .Northern Plains 277,600
R ‘RiVeféﬁn:Grass1and§;< - 56,600
5. Boliland 172,200
6. Moa Basin - 466,200
7. Northern Plateau - 195,500
- 8. Southern Plains - 322,200
‘Sierra Leone 2,042,100

SOURCE: Spencer and ByerTéé;rlgii;jTgblé:3;1, p. 10.

With alcoholic beverages the same weighting phenomenon has the reverse
effect. Peﬁ_capifa consumption in zone 7 is 147 kg, but as there are only
.five households from zone y in the sample, this has little effect upon the
averageyfor the sample (18 kg). But given a population weight of 24 percent
the ﬁigh consumption rate in zone 7 raises the population average to 44 kg.

The negative entries for banana, plantain and avocado largely result
from the heavy weight given to a negative per capita consumption figure of
.76 kg in zone 7. In estimating the home production component of consumption
we subtracted reported sales from reported production. When, as in this case,
only small quantities of the commodity are involved, a modest error in report-
ing either sales or consumption can result in a negative estimate of their
difference.

Table 1 also contains estimates of per capita consumption and production
rates based on zones 1-6 plus zone 8 of the area sampled. Although zone 7,
the Northern Plateau, contains nearly one-fourth of the entire rural population
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of Sierra Leone (495,5bo’df the 2,042,100 in the eight zones that were sampled),]
”the sample for zone 7 contains only five Limba households, all from one
enumeration area. These five households hardly constitute an adequate basis
for making predictions about either the consumption or production responses
- of the some 70,000 households in the Northern Plateau., Therefore in Table 1
we also present per capita production and consumption ratios for the rural
population exclusive of the Northern Plateau. We can make useful statements
about this major fraction of the rural population, but attempting to extend
those statements to cover the whole rural population we believe to be unwise.
Consequently, in the work that is to follow we limit ourselves to estimates
for the rural population exclusive of the Northern Plateau (zone 7).

A study of Table 1 shows that per capita consumption levels for most
commodities remain about the same whether or not zone 7 is included. In most
respects the five households inzone 7 behave quite 1ike those in the rest of
rural Sierra Leone. But the questibn is not whether the zone 7 households in
the sample are like the rest of the households in Sierra Leone; the question
is whether_ the households in zone 7 that are not in the sample behave Tike
the rest of the households in Sierra Leone. If one is willing to assume that,
he may estimate aggregates for the entire rural population by using the per
capita figures exclusive of zone 7 and applying them to the entire population.

The principal differences between the per capita estimates with and
without zone 7 households are for alcoholic beverages and cassava. These are
explained by the fact that annual cassava root consumption in the zone 7
households (only 7 kg per capita) is far below the average for the other zones,
while the consumption rate for alcoholic beverages, as noted above, is far
- greater. "Other cereals" consumption rises when zone 7 is excluded, because
the five houscholds in that zone reported no consumption in this group. Like-
wise, when zone 7 households are excluded per capita consumption rises for
"other fruits," kolanut, salt and other condiments, and vegetables, as well
as for certain other foods. ‘ '

. ]Zone 7 is roughly the eastern half or two-thirds of the Northern Province
(Figure 1). Its westernmost portion consists of the following chiefdoms:
Tam@akha, Sela-Limba, Sanda Loko, Magbaiamba, Pendembu-Gowahun, Safroko Limba,
Pak1.Masabong, Kafe Simiria, lane and Bonkolenken. Al11 chizfdoms east of those
?gso}n the Northern Province. ([Sierra Leone. Surveys and Land Department,
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Table 1 also gives figures for production and the quantities consumed from
home proddction (by the household producing the food). Excluding zone 7, the
average rural household produces 75 percent of the rice it consumes, 50 percent
of its palm o0il and 83 percént of the alcoholic beverages consumed, but only
16 percent of the fish, |

For the rural population excluding zone 7 the principal outputs (in
kilograms per capita) are palm kernel (313 kg);] rice (207 kg), fish (76 kg),
vegetables (33 kg) and cassava root (22 kg). Including the five Limba house-
holds from the Northern Plateau lowers per capita production figures for fish,
vegetables, palm kernel and rice, but raises the figure for alcoholic beverages
(essentially palm wine) from 10 to 44 kg. Palm wine provides the five house-
holds in zone 7 with almost one-sixth as many calories as does rice.

For the entire rural population covered (seven zones), per capita daily
calorie availability was 2011 calories (Table 3),2 with the 39 percent of the
population that 1ives in the North consuming slightly less.3 Note that the part
of the Eastern Province that was sampled is here included with the Southern
Province.

The principal sources of calories, for the seven zones, are rice, palm oil
and fish, 44 percent of all calories coming from rice. Rice is somewhat more
important in the North than in the South, and fish are considerably more so, but
palm oil in the South provides nearly three times the calories that it does in
the North, Groundnuts are a far more important source of calories than cassava
in the North; in the South they are almost equal to cassava in importance.

In the North palm 0i1 comes largely from the market; in the South 58 percent
of it is produced by the household that consumes it. The percentage of total
calories coming from the market is far greater in the North (47 percent) than in
the South (31 percent).

Similar tabulations of the dietary sources of other nutrients could also be
prepared from our data. Sometimes a food consumed in relatively small quantities
is vitally important for a particular nutrient:

]The palm products data do not include output from oil palm plantations.

Some 3000 hectares of oil palm trees are in estates associated with oil
processing plants [Snodgrass et al., 1980, p. 127].

20ur estimate of calories from fish is somewhat high; the conversion factor
used for dried fish secems to have been intended for fish dried more thoroughly
than is usually the case in Sierra Leone.

The estimate of total calories could have been adjusted for wages paid
or received in kind, but we did not do so.

3As these are per capita figures, the figure for the total of the seven
zones is the population-weighted average of the individual figures for the
North and the Sout



TABLE 3

DAILY CALORIES PER CAPITA (TOTAL, FROM HOME PRODUCTION AND

FROM MARKET), FOR NORTHERN AND SOUTHERN HOUSEHOLDS

North (Zones 1, 3 and 5)

South (Zones 2, 4, 6 and 8)3

Commodity Seven Zones,
Group Total From Home From the Total From Home From the A1l Sources
Calories Production Market Calories Production Market o
Rice 929.7 628.5 301.2 845.0 680.9 164.1 878.3
Other cereals 132.9 115.9 17.0 123.3 108.7 14.6 127.1
Cassava 18.8 -1.7 20.5 122.6 95.1 27.5 81.9
Yams 0.3 0.0 0.3 4.0 3.8 0.2 2.5
Other root crops 6.3 6.0 0.3 0.2 0.0. 0.2 2.6
Paim oil 152.2 30.3 121.9 445.2 .256.5 188.7 330.2
Palm kernel oil 1.9 0.4 1.5 6.7 1.2 © 8.5 4.8
Other oils and fats 2.0 0.9 1.1 . 118.7 117.8 0.9 72.9
Groundnuts 152.7 97.3 55.4 112.5 104.5 8.0 128.2
Other legumes 26.7 23.6 3.1 18.1 18.0 ‘0.1 21.5
Fish 367.6 23.6 344.0 229.8 13.1 216.7 283.8
Game 2.4 0.2 2.2 4.5 1.2 3.3 3.7
Other meat 3.3 1.2 2.1. 8.3 3.3 :5.0 6.3
Other animal products . 3. 2.3 0.8 0.2 0.0 + 0.2 1.3
Vegetables 21.0 15.9 . 5. 13.6 8.6 5.0 16.5
Citrus fruit 0.4 0.4 0.0 5.7 -B.1 ~ 0.6+ 3.6
Bananas. plaintains and avocados | 0.2 <0.1 0.3 0.2 0.1 0.1 . 0.2
Other fruits 27.6 27.5 0.1 3.2 0.5 e 12.8
Sugar 5.9 0.0 5.9 2.9 0.0° 2.9 4.
Salt and other condiments 0.3 0.0 0.3 0.4 0.0, " 0.4 0:4
Kolanut 0.2 -0.3 0.5 24.5- 21.4: 3.1 15.0
Beverages, non-alcoholic 0.1 0.0 0.1 1.6 1.6 0.0 1.0
Beverages, alccholic 19.4 13.2 6.2 1.7 5.6 2.1 12.3
Total 1,875.0 985.1 889.9 z._09 9 1.441.0 651.9 | 2,0011.0
Population o » ,
(1n thousands) 606.7 ?39'9 ' ]‘.546..6_

3Zone 6, the sampled portion of the Eastern Province, is here iné‘luded"\ﬂtﬁ the SOﬁihe}ﬁ Prov‘lnce

fL



Technical Note:

- Estimation of Per Capita Consumption
| by James H. Stapleton
Since sampling is independent from zone to zone, we first discuss
the eStfmétfon.of;pér‘capita consumption of a commodity within a
zone, then later combineﬂthese estimates for an overall estimate across.

zones.

Estimation Within a“Zone:

Let the enumeration areas be Ay, Aj,...,A, with total consumptions
of the commodity of interest in the popuTations Yl’ Yé §..,;Yk.
Suppose each enumeration area has the éamé population P.

Let the N; households in area A, have consumptioqs Yipo YiZ""’YiNi

and{household sizes xil’ xiZ""’xiNif Then

.

Yo =)Y..and P = P, = JX,.
i i iJ i 5 i
for each 1i. We wish to estimate the mean consumptiqn per person
‘ (ZYi)/PK = (ZRi)/K =R
for

Ri = Yi/P = mean consumption in enumeration area 1.

In this study n enumeration areas were chosen at random without
replacement, and from each c¢hosen enumeration area Ai’ n, households
were chosen at random. That is, the sampling design was two stage
sampling with enumeration areas as primary units, households as
secondary unitsT Let yij and Xs s be the consumption and size of the

J
Jth chosen household in the ith chosen enumeration area. Let

15
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(iy )/(ix ) and R = (iR Y.
hat the 1.1 - y13/x13 :are TnaePaadeat
r unbiased

popu1at1on model t
var1ance among 11nea

Under the super
with equa1 var1ances, R has m1n1mum
(See Cochran, P. 158) .

i, Ri 4s a rat1

and approx1mate v

est1mators of R.
0 est1mator w1th

For g1ven pr1mary un1t
ar1ance

approximate Pxpected va1ue R

Ry ) /(N 1)]

2 = [(1 n; /N )/x n; 1[2(y

023 may be est1mated by

1 ’Dl, .
S 2‘=’[(1-h./N )/izn-uﬁi}(y RsX )2/(n -1)1
21  ﬂ,1”,i ~i.1:5=1 437401 i

pages 153-5.)
of househo1ds in th

However, the samplin
abo

n areas were

(See Cochran,
e chosen enumeratio

The-numbers
js close

g fraction n%/Nia
ye may be omitted.
1.1 and 11. 2 of

K/n if aread j is 1n

known only roughly.

<o that the factor (1-n3/M5)

to zeros
n to apply Theorems 1

=
=

We are now in positio
cochran (pages 300-3). lLet Yi = Ry» ¥i = Ry» Wis
the samples 0 otherwise.

1.1 states that

Then Theorem 11.

n A N.
Var(iw%s Y;) = Var(oiln)iki)

= (K/n) [Var(LR )t (n/K)20211,

so that .
- — A2 "'2
var(R) = (1/n)[(1-n/K)oR + 0]
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where;&
2. AT 2 2
s = JRR/(K-1) and ¢ =~§q2§(K
Theorem 11.2 states that an unbiased estimétofaéf.va}(ﬁ):fﬁah be
constructéd;ffdm ahunbiasedestimatOr-of‘jéﬁg ‘fdk;ané;stége
samp]ing‘by‘insefting R, in place of Ry in uﬁz;y'énd;byﬂ$
adding,thevferm

Ry SR R L
(/07 By 55 = (k) 35y}

Thus, an unbiased eStimgtor of' Var(ﬁ)?)isf
9 2RY = (17 (R 5 (n7RYs. 2
(*) S°(R) = (1/n)L(1-n/KB; + "(n/K)S,"1
where
n A ~ .
512 = Z(RifR)z/(n‘l)
1,
and

5,2 = (1/n)§52§

~

Sz(ﬁ) is only asymptotically unbiased, of course, since each R, is

asymptotica]]y unbiased for Ri,; and each 52§ is asymptotically
unbiased for °2§' The number of households sampled in each chosen
area is such that the bias should be reasonably small.

The constant K was known only approximately. However, as seen
in (*), unless 522 js substantially larger than 512 (and such was

not the case), K plays relatively 1little role in the determinafion

of Sz(ﬁ).



Comb1n1ng Est1mators Across Zones

Let the zones be 1ndexed by “h, with h veees N. Let R
be the popu]at1on consumpt1on rat1o and Tet Rh be its est1mator for
zone h Let S. (Rh) be the estimator of the variance of Rh
def1ned above (There seems 1ittle danger that: these new mean1ngs
for these‘symbols will Tlead to confusion).'

We wish to estimate the overall consumption rate
R = (XNth)/(XNh)

where Nh = population of zone h.

The estimator
R = (INR)/IN,

is asymptotically (as numbers of households sampled increases)
unbiased for R. An asymptotically unbiased estimator of its variance

is then

S2(R) = (O, ZS2(R,))/ (TN, ).

Reference:

Cochran, W.G. (1977). Sampling Techniques. John Wiley and Sons.
New York.




CHAPTER 11
FOOD FLOWS

‘The Food Accounting Matrix

_It:yi]];impndve‘qurjqnderstandingfof fbod prOdhctidp:and consumption
pattefn§%{f;w¢;§rgﬁniiéSﬁéh'fhfofmationkaélthatiEUEt:pFesénted into a food
accounfih§ m§frix;whi;ﬁféhpwélfhe~fTowp0fIfoo&“f?0m”tﬁé_ﬁpuseho]d'thatwpfo;
dUceswif‘ihtéithe'ﬁéfket:dr:ihto.direct conSUmpfion and from the market into
consumptfoﬁx5y}0fher,rﬁra1 houseﬁolds or'by households infthe’nonrurél seC-
tor., [Qj;'Héy; 19?8, bp.,251-255.]"1n our variant of this procedure we do
not attémpt tdéstudy food ffows within the whole of Sierra Leone, but simply
flows within"the rural sector and the consequences of rural production and
consumbtfon activities for food outflows to other sectors, We Jimit our-
selves to information available from our study of rural households: the to-
tal cohsumption of such households, the'quantities consumed from their own
production, the quantities produced by such households, and the quantities
made available to the market.] In our model we consider four types of ac-
counts: production, market, rural households, and all other. Our data do
" not permit us to take account of processing activities as such, of specific
marketing institutions, or of the role of governme;t. Nor shall we be able
‘to present information about changes in stocks or food losses in transporta-
tion or in storage.

Figure 2 contains a schematic version of the basic structure. The to-
tal quantities produced, marketed, consumed by rural households and avail-
able as a net marketable surplus for sale outside the rural sector are

given at the bottom and far right of the table. Reading down each column

]The conventional food accounting matrix (more generally, the social ac-
counting matrix) makes use of national income accounts or other such agagre-
gate data. It provides a valuable means of developing a consistent picture
of production or income flows within a nation. [See Pyatt and Round, 1977].
In contrast, our model relies exclusively upon micro-level information ob-
tained from individual households.
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Appropriation Accounts

Production |
Accounts Market Rural AN Tetal
Households Other
Disposals T 2 3 4. ‘ 5
g 7] '
oE , , Available for
g3 — | Used as.seed . Consumed ~sale outside Produced
g0 ~ S o 1 rural sector?
i. < :
a.
- Sold to ) o
* | o] (received by) : : Marketed
2 market
a
5
g i::' | Sold to
e Consumed from-
S £3 [ ™| home produc- épt):rchasclad Consumed
GIEY tion y) rura
= o households
1
[« 9
4
a
<
Available
~5 for sale
=5 outside rural Net marketable
=3 sector? _ surplus@
o : Net marketable
:-5 ") Produced | Harketed . Consumed surplusd

his category, calculated as a residual, also ircludes losses in transportation or storage, any
net outflow of gifts or loans given or repaid over gifts or loans received, and changes in inven-
tories. ' :

Figure 2
SCHEMATIC FOOD ACCOUNTING MATRIX FOR RURAL HOUSEHOLDS IN STERRA LEONE
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in the body of the tab]e the entr1es record the disposa] of phys1ca1
quant1t1es The monetary va1ues of these quantit1es const1tute the
receipts (in va]ue terms) of the un1ts whose accounts each co]umn presents

. Column 1 in F1gure 2 shows how the” product1on of any commod1ty 1s
d1sposed of or used R1ce for 1nstance, is used for seed, some 15 so]d to‘
the market and some is consumed w1th1n the household that produces it. The,
total quant1ty so1d to the market is the quant1ty marketed disposed of- |
as column 2 1nd1cates Some~1s sold to rural househo]ds (wh1ch buy part‘
of their rice from the market) and the remainder is ava11ab1e for sa]e
outside the rural sector, except to the extent that some disappears as a
result of losses in transportation and in Storage and some is either added
to or subtracted from inventories. Our data do not permit us to separate
such losses or 1nventory changes from the quant1t1es ava11ab1e for sale
outside the rura] sector The th1rd co]umn records how househo]ds d1spose?
of food. They consume it (wh1ch produces energy used in production), give
or lend it to other househo]ds or lose a port1on of it. We have not
separated gifts and‘]oans'from househo]d consumption (the figure would be
negligible for rural households as a who]e), but we have adjusted the con-
sumptionvfigures‘for losses in storage. We have not adjusted the consump-
tion f1gures for househo]d wastage and 1osses in good preparation.

The fourth co]umn shows the excess of the total output of rice over

the quantity consumed by rural households and the quantity used as seed,
It shows the net marketable surplus of rice, which originates in the produc-
tion sector. This figure, calculated as a residual, also includes changes
_1n 1nventor1es 1osses 1n transportat1on or storage, and any excess of

'ngts or loans g1ven or repa1d over gifts or loans received.



)we must point out that the rural households regarded as consumers under
tﬁe'headtng "Apprbpriation Accounts” are the identical households whose pro-
kducfion actiyities abe fecorded.in the production accounts. We follow the
.trad1t1ona1 pract1ce of separat1ng productlon and consumption activities in
 the food account1ng matrix (FAM). but we must not forget that in rural Sierra
.Leonevthgse are s1mp1y different gspects of the activities of the same set
of'rﬁ;éT'hbuseho1ds.

We have not followed the traditional practice of including an accumula-
tion section. Our daﬁa do.not permit us to determine whether food inventor-
'ieg‘are being increased or decreased. In any case, the role of capital ac-
cumulation or decumulation is peripheral to our principal interest.

Reading across the rows we see the acquisitions by the agents associ-
ated with each group of accounts. Thus in row 1 the total product of food
production enterprises is ultimately acquired by: the production enterprises
themselves, for use as seed; rural households, for consumption; and "all
others." Rural households, of course, represent the consumption side of the
production enterprises; they provide the energy required for production in
exchange for the food they consume. The net marketable surplus is acquired
by households or agents outside the rural sector; its value, of course, ac-
crues to the households that constitute the production enterprises and fur-
nishes thém the means to obtain the other food or non-food commodities they
require.

The marketing sector receives the quantity it markets from the produc-
tion sector. Rural households receive the quantity they consume in part as
consumption from home production and in part in the form of purchases from
the marketing sector, A1l other sectors, of course, receive the quantities

available for sale outside the rural sector,
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A Food Accounting Matrix for Rural Sierra Leone

Table 4 contains a food accounting matrix (FAM) for the rural popula-
tion of seven ecological zones in Sierra Leone in 1974/75. The entries are
kilograms per capita. They may be converted into aggregate figures by mul-
tiplying each entry by the estimated rural population for seven zones
(1,546,600 in 1974/75). We present estimates for only seven of the eight
- zones sampled because the consumption sample in the omitted zone (the North-
ern Plateau resource region) contained only five hpuseholds, all of them
Limba households in a single enumeration area. This is clearly not an ade-
quate basis from which to project production and consumption patterns for
the 495,500 persons 1iving in the rural areas of that zone. However, if one
wishes to use them, Table 1 contains per capita figures derived from all
eight ecological zones. Alternatively, if one wishes to assume that the
quarter of the rural population 1iving in the Northern Plateau resource re-
gion can be adequately represented by the population of the remainder of the
regions, the data in Table 4 can be converted into aggregates simply by mul-
tiplying by 2,420,100, the estimated total rural population of the sampled
area of Sierra Léd%e at that time. We know, however, that production and
consumption patterns in the Northern Plateau region differ appreciably in
some respects from those in the remainder of rural Sierra Leone. Unfortun-
ately, our sample does not contain enough households from that region to
allow us to be speéiffc about the differences. .

In Table 4 the 24 commodity groups 1isted in Table 1 have been combined

1

into nine categories.” Six of the nine are identical with the categories

used in Table 1, "Qther cereals" in that table has been divided here into

]If more detail is wished the reader may construct an FAH with 24 com-
modity classes by using the data as given in Table 1.



PER CAPi A FOOD AND CALORIE FLOWS IN RURAL SICRRA LEOME,® 1974775
{Food in kilograms per year; calories in calories per day)
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kot including the Northern Plateau.
bDnta on qu'antities used for seed were only available for rice,




TABLE &4 --Continued
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sorghum, the principa] component, and all dthekwcereals except rice. "All
other" here inciudes;sonm ﬁgritu]tura];prbdﬁ¢t$ hof Qfdinarily used as food.
The printipg] one is pa1m-keﬁne]: ‘The'fifsﬁ eight“cfasses in Tégle 4 include
all foods consumed by at least 66 percent of fhe households in the sample,
excépt for salt, Maggi cuges, onions; and peppers and chillies. They ¢ .50
include a1coho1fc beverages and the new "other cereals" group (cereals other
than rice or sorghum), although no single component of the latter is consumed
by more- than 36 percent of all households.

From column 1, row 37, of Table 4 we discover that rice production per
capita in the rural population of the seven zones amounted to 207 kilograms
in the i974/75 season. In row 1 of column 1 (cell 11) is recorded the seed
used per capita, 37 kilograms. We assume that the same amount is to be with-
held from the current crop for next year's planting. From the harvest of 207
kilograms, 103 were made available to the market (cell 10,1) and 66 were con-
sumed in the household that produced them. Rural houieholds,'however, also,
buy an appreciable portion of the rice they consume, as ve see from row 19.
Cell 19,10 shows that 22 kilograms of rice pef capita were purchased from
the market during the 1974/75 season, for a total household consumption of 88
kg per capitg (cell 19,37). On the average, rural households buy one-fourth
of their consumption of rice but sell nearly five times as much as they buy!
As the rural sector furnished 103 kg of rice per capita to the market and

purchased only 22 kg from the market, it provided a net marketable surplus

1It is commonly believed that most purchases of rice are financed by
credit, and occur because household stocks have become exhausted. The re-
sultant debt is repaid after harvest, when rice is sold or exchanged at rea-
sonably low prices. [Snodgrass et al., 1980, p. 173; Spencer and Byerlee,
1977, pp. 56, 58.]1 Our data would have permitted looking into this more
carefully, but time and budget constraints did not. We return to this point

later.
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avaf]ab]e for consumption outside~the rural sector of 81 kg, shown in cell
28,10,

Reading down the columns-shaws how a given total is disposed of--to
whom the product goes. Reading acrbs§ the rows shows what each activity or
accbunt acqu{fes (net)vfrom a given total. Thus, from the total output of
207 kg per capita, rice production acquires-37 kg of rice for use as seed,]
the proddcing‘households obtain 88 kg for consumption,:and 81 kg are avail-
able for sale outside the rural sector. The total consumption of rice by
rural househb]ds (row 19) consists of 66 kg grown by the household that con-
sumes it and 22 kg purchased }rom the market.

As we saw from Table 1, the principal food items produced in Sierra
Leone, measured in ki]ograms per capita, are rice (207 kilograms per capita),
fish (76 ki]ograms),2 vegetables (33 kilograms) and cassava root (22 kilo-
grams). In Table 4 vegetables are included in the "all other" category.
(cell 9,37 or 37,9). The principal component of the "all other" category
is pa]ﬁ kernel, of which 313 kilograms are produced péf capita. Palm kernel
is not used to a significant extent as a food in Sierra Leone, but we in-
clude it amung the production activities because it is a joint product in the
production of palm 0il. Palm kernel can also be produced from the dried nuts
without producing palm oil.

Most of the fobd produced by the rural sector is consumed by the house-

hold that produces it. Consumption from own production3 is recorded in Table 4

]Data on quantities used for seed were available only for rice,

2The fish output estimates are for rural households only. The output
of large-scale commercial fishing enterprises presumably was not captured
in our data,

3With the exception of rice, the quantities recorded here as consumed
from home production include also quantities used for seed within the house-
hold. No data on seed use were available except for rice.
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in rows. 19-27 of‘columns 1-9, The quantities provlded to .the market by the
yrura1 sector, generally small by comparison, are glven in rows 10-18 of the
same co]umns ! Only for r1ce fish and "all other" do the markets receive
large quant1t1es in re]at1on to the quantities consumed wlthln the produc1ng
households. Furthermore the entry for "all other" is Iarge pr1mar11y be-
ceuse_ft‘inc1udes,pa1m kerne]. Even after'e11m1na§1ng this, however, the
,mamket'hegeiyes 31 ki]ogpams.per cepitéYOf the.ﬁe11gother" group, somewhat
more than is‘retained)by housemoldS"Tor their own consumption. The largest
component of this 31 kilograms consist of vegetables. ‘(Cf, Table 1.)

While rufa] households rely heavily on their own production for their
food, their reliance on other rural households for foods purchased through the
market is still considerable. Comparison of the production and market entries
in rows 19-27 reveals that approximately half the total rural consumption of
palm oil is obtained from the market, a third of "all other" food, twenty to
twenty-five percent of the rice and groundnuts, and over one-fifth of the
cassava. Eighty-four percent of the fish consumed in rural Sierra Leone
comes from the market. The role of rural markets and market prices in facili-
tating efficient patterns of consumption and production appears greater than
may have been believed ih some quarters.

Subtracting the quantities obtained from the market by rural households
from the quantities provided by them leaves the quantities available for sale
outside the rural sector (lines 28-36 of columns 10-18). Aside from palm
kernel (inc]udee in "all other"), only modest amounts per capita are avail-
able for consumption outside the rural sector, with the exception of rice

and fish. The net marketable surplus of 81 kilograms of rice per capita is

]Unless the quantities are relatively large it is unlikely that they dif-
fer significantly from zero, once one takes account of sampling error.
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equiVaTent to approximately 126,000 métric,tohs:for that fhree-quarters of
the rdra] popu]ation.contained'in-the seyen ecological zones covered by these
figures. Ten and one-half'kilograms of fish per capita are equivalent to
some 16,000 metric tons of:fféﬁ;”Whi1e 2,2 kg of groundnuts peb capita are
equfva]ent to some 34,000 hetric tons of grqunnuts. Many of these per capita

figures for the net marketed surplus are small and, being calculated as re-

1 Negative figures for

sidua1§;Cannotbe regardedids”particular]y accurate.
the net marketable surplus may be regarded as errors, reductions in inven-
tories, the result of gifts or loans, or consumption of commpdities produced
outside the rural sector. In the case of palm oil (cell 32,14) we know that
an apprecigble amount of palm oil is produced by the marketing board or others
from oil palm fruit produced on p]ahtations, which were not represented in
our sample. We know also that perhaps as much as seven percent of the alco-
holic beverages consumed by the sample households consisted of beer and dis-
tilled beverages, presumably produced outside the rural sector [Smith et al.,
1980, pp. 29-30]. The negative entry for cassava roo€'(ce11 31,13) may be
in error; the data concerning the production énd consumption of fresh cassava
root were very poor. 'Quantity measurements for fresh cassava root are notor-
iously difficult.

The bottom block in Table 4 presents per capita daily calorie flows,
from home production and from the market, for the rural population of the
seven zones. ‘They‘hay be compareﬂ with Table 3, which gives the breékdown
between home and market sources by regions, but not for the two regions

taken together.
We turn now to a five-food FAM (Table 5).

]Indeed, the small figures probably do not differ significantly from
zero, when one takes account of sampling error. We have not, however, cal-
culated standard errors for the marketed surplus figures.



TABLE 5

PER CAPITA FOOD AND CALORIE FLOWS, 1974/75,% FIVE GROUPS

(food in lgilograms per'year; calories in calories per day)

Acquisitions

Production Accounts

Appropriation Accounts

(Activities)
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= Fish and animal products 9 T 65.4 ;
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HBE
3 = Rice - N 66.2 . 21’.9
< ‘§ Root crops and other cereals 12 3.2 9.6 .
S|21 3] ofls and fats 13 -10.0 '7.;
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§. :‘:’ 2 | Hiscellaneous foods 15 35.6 12.8
L )
Q o= B 3
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Total 21 (2069 37.3 326.7  76.5 10.2 03.2°7 7 6 me7 65.4 u.6°
2| Rice 1 |660.4 27,9 -
o | Root crops and other cereals C2 173.5 40.8
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TE |z Ofls and fats ] 240.6 167.3
2 S | 2| Fish and animal products ce 21.4 273.7
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®hot including the Northern Plateau.
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TABLE § -

Lontinued

Appropriation Accounts

Acquisitions Consumption Activities
Rural Households A1l Other
- E - - . Total
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The Five-Group Table

We present Table 5, which uses the five food groups of the systems
‘model, becaqse we wish later to'1ook at syétems estimation projections of
tﬁe effects of price changes on prbduction and consumption.‘ There is no
information here that is not in Tab]e'4, but the information is presented
in different groupings. Table 6 defines the content of each of the groups.
The only commodity that can be compared directly between Tables 4 and 5
is rice; In no other case is there a simple correspondence between the
group as defined in Table 5 and the individual groups in Table 4. For in-
stance, "root crops and other cerea]s" in Table 5 consists of cereals other
“than rice and cassava (groups 2, 3 and 4 from Table 4) but also contains
other root crops which in Table 4 are a part of the "all other" Qroup Simj-
larly oils and fats in Table 5 consists of palm oil plus other oils and fats
and palm kernels, but the two latter categories were part of the "all other"
group in Table 4. Palm kernels account for 313 kg of the per capita produc-
‘tion of oils and fats. Tﬁe negative figure for the net marketable surplus
of root crops and other cereals reflects the negative estimate obtained for
cassava in Table 4. It is undoubtedly the result of errors in the measure-

ment of cassava root.

Food and Calorie Flows by Region and by Expenditure Class

We also use a five-group table to study food and calorie flows. by re-
gion and by expenditure class. Table 7 contains population estimates for

the North (zones 1, 3 and 5 only) and the South (zones 2, 4, 6 and 8).]

1Note that the sampled area {n the Eastern Province is here included
with the Southern Proyince,
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“TABLL ¢

COMMODITY:GROURS USED" TN ‘SYSTEMS -ESTIMATION"

LRSS

Rice

. Rice

Root crops and
other cereals

Cereals other than rice, casSaya,_yams, other root
"~ crops

Dils and fats

- Palm oil1, palm kernel 011, ‘other oils ‘& fats and

(for- product1on only) palm kernels

Fish and animal
.- products

Fish, game, other meat, other animal products

Miscellaneous
foods

Groundnuts, other legumes, vegetables, citrus fruits,
bananas, plantains and avocados, other fruit, kola-
nut, nonalcoholic beverages, alcoholic beverages, and
(for consumption only) sugar. salt and other condiments

{ Nonfooas
i, -

‘Liotning. Tuei.sIranspart.:services and reremonies,

education. .Tppacca. 1DLE1 Savinc. .anc miscellaneous

—l b

Household labor

Farm and nonfarm production and marketing activities,
plus labor sold out.. Excludes domestic actijvities such
as Tood preparatieii; «chiid carc and ceremonies.

For more detail see Strauss et al., 1981b, Table A.1, p. 64.



FOOD FLOWS BY REGIOH.']9?4/75 - FIVE FOOD GROUPS?
{annual kilograms per capita; daily calories per capita)

' Appropriation Accounts
Production Accounts
(Activities) Market " Totals
Acquisiti
quisitions North (Zones 1, 3 & 5) South (Zones 2, 4,658) North (Zones 1, 3 & §) South (Zones 2, 4, 648)
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kot incliding the Northern Plateau. The regional population figures (in thousands) are: Horth, 606.7; South, 939.9. v '
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It is not a complete FAM, but contains all the essential {nformation. To
save space we have Omitted the-production rows and all appropriation account
columns other than the market accounts. The quantity of rice'seed used,
formerly recorded’in the production rows. is added to the quantity Sent'to(l
market. Do1ng th1s 1ncreases the amount recorded as avallable for "a]]
other" househo]ds, but g1ves an accurate measure of the rice ava11ab1e for
consumpt1on by rura] househo]ds, ‘which is our main concern.

In=add1t1on to. the: reg1ona1 detail, Table 7 includes totals for'the
seven zones together. Except for the entry for rice sent to market and the N
marketable surplus of r1ce these f1gures are 1dent1ca1 with the tota]s in’
Table 5 The per cap1ta f1gures for the seven zones are popu]at1on we1ghted
averages of the two reg1ona1 per cap1ta f1gures

The seven zone averages conceal marked regional differences ' The North
eats a 11tt1e more rice than the South, but takes about tw1ce as much from
the market. The South is a much heavier consumer of "root crops and other ie
cerea]s" (notab]y cassava) and of oils and fats from home productlon, 1t |
takes on]y about two- th1rds as much f1sh and animal products from the market:
In tota] consumpt1on the South takes 1ess of fish and animal products, rice and
lmlscellaneous foods, and more of 0ils and fats and root crops and other cereals.
: ."The South obtains 69 percent of its calories from home production, but
dthe North only 53 percent (of a somewhat smaller total). The South produces
far more o0ils and fats per capita than the North and much less of fish and
an1ma1 products and of m1sce11anecus foods.

“On a per cap1ta bas1s the North and South contrlbute about equally to
fthe marketed surp]us of'rjce, the South is the maJor prov1der of oils and fats

to the remainder of the country and a net importer from the North of fish and

animal products.
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*.0aS BY EXPENDITURE CLASSES, 1974/75 - FIVE FOOD GROUPS?

(xilograms per capita)

Production Accounts
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. Expend iture CIassb
A : =
cquisitions Low = Under 350 Leones Medium - 350 but Under 750 Leones High - 750 Leones and Over
2 2 B g E2 0z B« Ex g B g
L. e < o ] i = o o d = o
e [ 3 o " o - 3 [ " W L < [
(- [ =3 - = (-9 =
] - T = gL 2 eS8 2 £8 e T8 =
Disposals e 7 "8 Tm Y. » "8 Tm 4 Y T
[ - ] LT v [\ - " £9 v [ ] - o » £ v
2 s = 22 28 =2 8s = z9 28 - k] = Ly 28
o =o o wa = o = o =] w & o = 2% S e =8
) 1 2 3 4 5 6 7 8 9 10 11 .12 13 14 15
| | Rice 1 158.8 ' '
x| Root crops and other cereals 2 2.2
51 0ils and fats 3 21.0
Fish and animal products 4 0.2
vl | Miscellaneous foods 5 1.6
—
“ | Rice - 6 172.4 R
w | Z E Root crops and other cereals 7 10.4 - S
Y i35 0ils and fats ] 195.3 o
5 |5'F Fish and animal products 9 EEIREIy - S
= 15 | Myscellaneous foods 10 ol 1302 ) i e
j“‘; ] Rice 1 97.3 :
'=! Boot crops and other cereals 12 W A
121 0115 and fats 13 668,56 E
1! Fish and animal products 14 S 0.9 s
Hiscellaneous foods 15 ‘ w0 80T
1 | | Rice 16 | 32.8
13! %20t crops and other cereals i7 19.6 :
1 1& oits and fats 18 5.2
153 I | | Fish and animal products 19 2.6
153 vl | iiscellaneous foods 20 15.7
3 !
1ol :
b Rice 21 8L
(:i i Foct crops and other cereals 22 37.3: .
18! Qils an3 fats 23 : .
5 Fish and animal products 24 i 9.5 -
‘f;- Misceilaneous foods 25 85.4"
1ol - T
I 2% Rice 26 1198
'f{j.':; ‘ i=' Root crops and other cereals 27 354
12 1 1S oits and rets 28 BRI X
Pz l || Fish and animal products 29 ‘ 195
| 1S 1 | Miscellanecus foods 30 . RS 43.2
R : -
| 1€ Y1l nice 3
15l 5 4l Poct creps and other cereals 32 | .
| IE 8 0its and rats 33
i& | 1 | Fish and animal products 34
IR IHisceHaneous foods 35
1o 12
|5 | Rice 36
| 15,215, Root crops and other cereals 37
| Giis and fats 8
I ') Fish and anirmal products 39
Pl ‘ Miscellareouus folds 40
i
! g P
§ Rice )] N
| Foot crols and other cereald &2
i 0ils and fats 43
Fish and animal products 44
Miscellaneous foods 45 ;
. Total 46 [191.6 21.8 26.2 2.8  17.3 |256.), 47.7 . 202.4 17.0.° "SB.6 {177.1 40.8 6€85.1 190.4 * 123.9 |




TABLE 8 -- Continued

Appropriatfon Account (Market) Totals
. Expendityre Class®
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ot ingiudlrs tre Lorthern Piateau. Jfstiteted populatfon Sy expenditure class: Lca-=667,600; Medium--636,6400; High--442,600.



Tab1e 8 conta1ns 51m11ar flgures for househo]ds c]asslfled into three
expendlture groups.( (a) under 350 Leones. (b) above 350 but less than 750
Leones. and (c) 750 Leones and over. Slmllar tab]es cou]d be deyeloped for
n1ne food c]asses, or 23 or even more but budget restrlct1ons forced us
to 11m1t the ana]ysls to the f1ve food groups. The per caplta calorie en-t‘
tries, w1|1 be given 1n Tab]e 9 In Tab]e 8 the per cap1ta flgures for the :
ent1re rural popu)at1on of the seven zones are not s1mp1e popu]at1on-we1ghted
averages of the per capita figures for the three expend1ture c]asses 1n that
population. The proportion in which the zones are represented in a g1ven._
expenditure class differ from their;broportions in the population as avwho)e
and in each other. For the ruralfpopulatibn of ‘the seven zones as a whole -

we estimate the 1974-75'ftguresAbyfexpenditurefclass to

‘Expenditure Rural
Class "Population
Low - 467,600
Medium 636,400
High" _ 442,600
Total, Seven Zones 1,546,600

The seven zone averages conceal great variations among expenditure

! Housého)ds in the low expenditure group consume less than half as

classes.
much rice from their own production as do households in the two higher groups;
they buy from the market about as much as do middle-expenditure households;
high-expenditure households buy much more--nearly half as much as they pro-
duce themseives. Low expenditure households consume less than half as much
‘rice per capita, in total, as households in the middle expenditure bracket.

This raises a question about the generally accepted proposition that most

rice purchased from the market is financed by money lenders. (Cf. Snodgrass

Of course we must remember that the averages by expenditure class are
less reliable than those for all classes together.
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et éT., 1980, p. 173J. The high éxpeﬁdfture;households may finance their
purchases with their 1dkge‘sa]es4to the market of nonfood crops and of oils’
and fats, fish and ahimaT prodﬁ¢ts,lénd‘mi5ce11aneous foods--yegetables, for
instance (rows 11415); On a per capita basis they sell less rice to the
market'thén‘eitﬁer of the other:expenditUre groups,

We must a]so question the genera]]y accepted propos1t1on[1b1d., p v]
that farmers g1ve first pr1or1ty-to r1ce 1n ‘order to assure food- for the1rfam-
il1ies, even though other crops may yield h1gher returns. - Qver ha]f the
rice produced in eachAexpénditure class goésAto the market and need not be
produced if the farmer is interested only in producing food for his family.
Moreover, the ratio of rice sold to the market to total rice cbﬁsﬁmed'is
almost twice as high (3.5) for Tow income households as for medium income
households (1.9).

Per capita consumption from home'pfoduction'doeé not differ greatly
between the two top expenditure classes, although the higheét group con-
sumes more oils and fats (sometimes referred to hereéfter as oil or oi]s)
and fish and animal products’(sometimes hereafter called fish)., The lowest
expenditure class (L) consumes much less from its own production, although
its consumption of o0il is not far behind that of the middle expenditure
class (M).

In general, thg L households produce much less per capita than the
others, but their rice production per capita exceeds that of the H group.

The L households sell four times as much in the oil groups as they retain
for their own consumption, but palm kernel probably accounts for most of
this, Rice is the principal food sold by L households; they market nearly
fiye times the quantity they retain for their own consumption, The highest
expenditure households (H) market only a 1ittle more rice than they retain,

but 40 times as much in the oils and fats group (which includes palm kernel),



n1ne t1mes as much f1sh and nearly tw1ce as mucn 1n the. m1sce11aneous cate-
“gory (vegetab]es, legumes, fru1t etc ) In genera], the wea]th1est house-
Tho]ds are 1arge se]]ers of 011 flsh and vegetab]es, perhaps the 1east well
foff do not have these opportunlt‘es. However that may be, the Jeast well
5off are large se]lers ofr1ce,market1ng almost exactly as much per capita

fas the M househo]ds after accountlng for seed usage] and nearly twice as much
ias the H group ' Of course. both groups of households also buy some from the
smarket After prov1d1ng for that the L and M households are the principal
sources of the marketab]e surp]us of rice on a per capita basis (112 and 116
kg, respectlvely, after a110w1ng for seed use) the H households market only
26 kg per cap1ta. Tak1ng account of the population in each expenditure class,
the L households produce a marketable surplus of some 50,000 metric tons, and
the M households another 70,000.} The high expenditure households provide
oh]y about 10,000 metric tons (but they produce large marketable surpluses
of~other products).

Households'outside the H group are net purchasers (from H) of fish and
miscellaneous foods (vegetables, etc.). M househo1ds contribute appreciably
to the marketed surplus of oil products, but the H group is by far the major
source of surpluses of oils, fish and miscellaneous foods.

If the government is interested in increasing the marketable surplus of
rice, perhaps it should concentrate its attention on households in the two
Tower income classes.

Unfortunately, the less dependent a household is on rice production, the
better is its income. Spencer, Byerless and Franzel [1979, p. 43] found that

net margins to household labor and management from rice production were

By subtracting 18 percent of total production as rice used for seed.


http:subtracti.ng
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‘generaliy iow in 1974=75 (except for subsidized mechanical cultivation),
in comparisénfwith>d£ﬁer@rura1:qctivities,’
HowéVéf, 1974%75 wasﬁnOt«an‘entirely normql{yeqrffor rice prqquction;
The rains came late and‘1aéted 1éss;1Qng‘than usual. thlé thisﬂapparent]y |
had ljttfeiéffect on swamp rice yfeldsiit(did’requce yields from up]and rice.
Those=y{eids‘may also have been reduced by acreage increases that occurred -
in réquﬁgefto é,doub]ing of the government's produ@er price for rice; The
1a;gef acreagés were associated with 1e§§ wegding and poorer cultural praé-
tices in general, A1l in a11,vup]and rice yields were about 60 percent of
those reported in ear]%éf surveys. [Spencer and Byerlee, 1977, p. 54.] Of
course lower yields do not necessarily mean lower outputs of upland rice.
Snodgrass et al. 11020, pn, 155-6] estimating costs and returns for
1980, found again that except for suscidized mechanical cultivation most
modes of rice production yielded negative financial returw; to the farmer.
A1l forms of rice production were socially unprofitable in comparison with
the price of imported rice.
It is clear from these data that the high expenditure households in
1974/75 were large producers of palm products, fish and miscellaneous foods,

but not of rice, although they consumed more rice than the others.]

This again casts doubt on the often-stated opinion that farmers give
first priority to producing rice for their families even though other acti-
vities may be more rewarding. But perhaps many of them do--and perhaps
that is why their incomes are so low. Or perhaps they emphasize rice pro-
duction because the highly productive alternatives are not open to them for
one reason or another. This is a matter that deserves careful investiga-
tion. Overall agricultural productivity in Sierra Leone could rise markedly
if indeed it were possible for the low income houscholds to reach the pro-
ductivity levels of those in the top group.



Tota] consumpt1on among the L househo]ds is low in every category,
they consume less than half as much rice per person as the M households
Interest1ngly enough, M househo]ds consume more fish and,mlsce11aneoos,
foods than H househo]ds. |
| Natura]]y L househo]ds consume the fewest calories per person per day--
1156 compared with 1627 for M househo]ds and 3473 for the H group (Table
9)..l In one respect these per cap1ta figures somewhat understate ‘the nu-
tritional prob]em facing L households. ‘On the“everage only 25 percent
their members are under ten years old, while in the two other expehf
c]asses'about one third are in that age category [Strauss et al.,

p. 33]. | |

More important is the fact that these ?(gdres do 1. “~Ve arcnunt af
gifts or loans received or n~*" wut in kind. Food sharing and transfers -f
food amons wouseholds are important in raising the actual caloric inteke
of low income households; undoubte&]y a part of the hjgh caloric availa-

bility figure for the H group represents food that those households havz

made available t© relatives or others who wefe less fortunate.

Both M and L households obtain about 500 calories daily fr. the market,
but M households produce 110{ calories for themselves, and L households only
' 600. H households obtain about 1300 calories daily through the market, plus
2200 more from their own production. The households that eat best produce
the ‘most for themselves and for the market. Rice provides 39 percent of the
total calories’ among L households, and 46 and 44 percent, respectively, among

M and H households.

]These are estimates for the population, not for the sample. One would
not expect them to be identical with the caloric availability figures for the
sample: 1188, 2132 and 2608, respectively. [Strauss et al., 1981b, p. 68.]



TABLE 9

PER CAPITA CALORIE SOURCES BY EXPENDITURE GROUP, 1974/75, - FIVE FOOD croyps®
{calories per day)

1

Acquisitions

Product 1on or Market Accounts

(Activities)

Expenditure Class b

Low ~ Under 350 Leones

Medium - 350 but Under 750 Leones

High - 750 Leones and Over
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The Five-Group Table in Weighted Kilograms

The quant1ty measures used so far in this report have been in natural:
kilograms: the total consumption of root crops and other cerea]s (here-
after often referred to as roots) was s1mp]y the sum of the quant1t1es con-
sumed of cassava, sorghum, and so forth A kilogram of cassava and a kilo-
‘gram of sorghum were regarded as equ1va1ent for this purpose. But in the
regress1on analys1s quant1t1es consumed produced and marketed were measured
in weighted k1lograms For a single commodity, when home- produced quanti-
ties and those obtained from the market were added they were treated as dif-
ferent commod1t1es posseSS1ng different economic characteristics and com-
bined as the sum of the expenditures on the two divided by the1r average
price. The same procedure was used in calculating quantities for groups of
foods. [Smith et al., 1981, pp. 10-11.] Thus the quantity of root crops
and other cereals consumed is calculated by adding expenditures on cassava
and other roots to expenditures on cereals other than rice and dividing the
total by an average of the prices. The average prices used in these calcu-
lations were value-weighted averages for each region [Smith et alr, 1981,
'pp. 10-11, 18-19; Strauss et al., 1981b, pp. 10-11]. The quantity resulting
from this operation is the quantity, in weighted kilograms, of a new composite
commodity. We regard it as selling at a single price. ——l

The procedure is well suited to the purposes of regression analysis,
but creates :problems in'interpretation, particularly when a Tow-priced food
like cassava root is combined with a much higher-priced food ]ike'sorghum.
It is as though the new commodity consists of a smaller physical quantity
of cassava (now valued at the average price) and a larger physical quantity

of sorghum (also valued at the average price).
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' Our.intent'is to use the systems regressidns to predict the resd]ts of -
government po]1c1es that affect relative prices, but those pred1ct1ons are
pred1ct1ons for the composite commod1t1es def1ned by each of the food groups.
They are expressed in weighted k1lograms To a]]ow the reader to make the
trans1t1on from quant1t1es expressed in natura] kilograms to quantities ex-
pressed 1n we1ghted k1lograms wh1ch have no simple intuitive meaning, we
present Table 10 It contains the same information as did Table 5, but ex-
pressed th1s time in we1ghted kilograms.

Ne may»use the two right-hand columns on the second page of Table 10
to compere‘the two quantity measures that correspond to exactly the same set
of physdcal facts. Let us look first at the total quantities consumed by
'rural households. For rice and for oil the differences are negligible.
Rice, of course, is our most homogeneous category, while theloils and fats
group consists almost entirely of palm oil. |

Where the food groups are less homogeneous the weighting has much more
effect. In root crops and other cereals, the cassava component is large in
kilograms, but usually priced from .02 to .07 Leones per kilograms, while
other cereals, constituting a relatively small part of the total in natural
kilograms, may be priced from five to twenty times as high. The effect of
the weighting is to reduce drastically the kilogram equivalent of the cassava
and to raise somewhat the kilogram equivalent of "other cereals." The net
result is that a total consumption of 10.7 (cell 12, 11) is the weighted
kilogram equivalent of 40.8 kg in this food group. |

For the fish and miscellaneous groups also the weighted quantity is
much less than the quantity in natural kilograms. In the case of fish an-
other complication exists. The "natural® weights were obtained by first
converting dried fish to their fresh fish equivalent. The quantities on

which the weighted kilogram figure is based were either fresh or dried, as



TABLE 10

PER CAPITA FOOD AND CALORIE FLOWS, WEIGHTED KILOGRAMS, 19747751 (FIVE FOOD GROiJRS_‘) .

(weighted kilogranms per year; calories per day)
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the caéermiéht'be" The*difference in their prices“in itself provided a
kind of convers1on between the fresh and dr1ed forms

of course this reduct1on in the we1ghted k1logram f1gure need not af-
fect the home and market components of total consumpt1on equally. The pro-
portions of the various constituents‘of any food group in the part consumed
from home production will differ from those in the part obtained from the
market. In the case of fish, for instance, almost no dried 71sh is consumed
from home production while very little fresh fish comes from the market.

In calculating the weighted equivalent of consumption from home produc-
tion, the value of that consumption (at farm gate prices) is divided by the
average price calculated from the total consumption data. The same price
divisor is used to calculate the weighted kilogram equivalent of consumption
from market sources, but that consumption is valued at market prices, normal-
1y higher than farm prices. The result is an underestimate of home consump- :
tion and an‘overestimate of consumption from the market. This is awkward,
but it does give a table that is easy for the reader to use. Total per capita
consumption is the sum of home and market consumption, which it would not have

been had different price divisions been used for each component.

The weighted kilograms for quantities produced are obtained by dividing
the total farm gate value of the output by the average farm gate price. The
figure for the quantity sold on the market is the difference between this
total production figure and the figure for consumption from home production.
This process gives a lTower kilogram figure for consumption than would have
been obtained if the farm gate price had been the divisor. Consequently
the amount going to market (and also the marketed surplus) are inflated.

The effect is very large in the case of a strongly nonhomogenous group 1like
roots and other cereals. The estimate of the quantity consumed from home

production is drastically reduced when it is calculated by dividing the
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vaiue of consumpt1on by the average pr1ce for tota] consumpt1on The result
is a greatly expanded f1gure for quant1ty marketed and a s1zab1e pos1t1ve
’marketed surplus in weighted k11ograms ] In natura] k11ograms the marketed
| ﬁsurp]us was negat1ve--probab1y not sign1f1cant1y d1fferent from zero. 5In!
i{th1s case the marketed surplus f1gure 1n weighted kilograms shou1d be re-;
;agarded as uniformative. For f1sh too, the marketed surplus est1mate changes
ﬁ;great]y when measured in we1ghted k11ograms Again we suggest that the ‘
Fﬁfwe1ghted k11ogram f1gure be g1ven 11tt1e credence The 1ntu1t1ve mean1ng -
’;one 1s tempted to g1ve th1s construct is 11ke1y to be m1s]ead1ng 2
" The great d1fference between the two marketed surp]us figures for oils
s1s not so troub]esome Here it stems from an enormous difference between
p}the o1ls and fats product1on f1gure 1n we1ghted and’ 1n natura] kilograms.
%Th1s is caused by the pa]m kerne] component 313 kg per capita in natura1
:k1lograms Pa]m kerne] pr1ces per k11ogram tend to be about 1/3 to 1/4 of
i'the pr1ces of pa]m o11 In the we1ghted kilogram f1gure the pa]m kerne]
;component has - been reduced to 20.5 kg and the component for pa]m o11 p1us
;the other const1tuents of the group has risen from 14 kg (Tab]e 1) to 19 1

ikg; Note that the correspondence is exce]]ent between the we1ghted ‘and na-1

}tura1 f1gures for the consumpt1on of pa]m 0il by rura] households

1The production figure was 1ittle affected by the change in units.
Perhap the consumption figure was affected so much because the consumption
prices in certain zones were much higher than the production prices. This
could be because in some zones "other cereals" consumption in actual kilo-
grams is more than twice that of cassava, while in others three times as
much cassava as "other cereals" is consumed [Smith et al., 1979, p. 55.]

2Not that the weighted kilos are wrong (unless unduly affected by an er-
roneous price figure), but they are difficuit to interpret whenever the commodity
group is heterogenous. In those cases, of course, the results would have
been difficult to interpret in any event for we wouldn t have known exactly
which commodities were involved when changes occurred. Fortunately, the
prob]ems of interpretation are least for the food groups that most interest
us: rice and palm oil.
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At the bottom of Tab]e 10 (as 1n Tab]e 5) 5there 1s a tabu]at1on of the

dai]y ca]or1es ava11ab1e per cap1ta from each} oodwgroup The ca]or1e f1g-

ures are ca]cu]ated from the we1ghted k1logram data us1ng convers1on fac-

tors spec1f1c to these quant1ty’measures A g]ance at Tab]e 10 w111 show
that despite the comp]ex1ty of the quant1ty measures used they y1e1d ex-»\
tremely sat1sfactory est1mates of ca]or1c ava11ab111ty--wh1ch was, after a]]
one of their main purposes

In the ear11er tab]es the est1mates of da11y ca]or1es ava11ab1e from
each food group were made by convert1ng actua] k1lograms consumed per cap1ta
.1nto ca]or1es ava11ab1e food by 1nd1v1dua1 food and summ1ng across foods
to obta1n a f1gure for ca]or1es ava11ab1e per cap1ta from that group.. These
'per cap1ta calorie f1gures were ca]cu]ated at the zonal level and then com-
b1ned 1nto population proJect1ons in the same way as were the estlmates of '
output or consumpt1on per cap1ta Th1s was done from the observed va]ues
for each househo]d for tota] consumpt1on and for consumpt1on from home pro-
.duct1on Ca]or1es from the market were obtalned as the d1fference between
the two popu]at1on est1mates

In Table 10 and 1n a11 foTTowlng tab]es the ca10r1e f1gures are ob-
ta1ned by using the fo]]ow1ng convers1on factors [Strauss et al. 1981b
p. 711z |

- Calories per

Food :Group Weigh€d™Xilogram

Rice. 3,743.3

Root crops and o

- other cereals 7,505.6

0ils and fats 9, 143.6,

Fish and animal ‘
products T3 196 4“

Miscellaneous . 5
foods ‘ 14 430 7.

These are mean values for the samp1e5

btaJned by calculating the ca]or1c

content of the actual qnant1t1es consumed (ava11ab1e‘foriconsumpt1on) food
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by food, after allowing for the inedible portion. The calorie totals for
-each food group were then divided by the mean .quantities consumed, in weight-
ed kilograms. Thus these conversion rates take into account the actual com-
position of each group, expressed in weighted kilograms as they were de-
fined for measuring total consumption.

The use of weighted kilograms has 1ittle effect on the size of the con-
version factor for rice or for oils, but the conversion for roots and "other
cereals" seems surprising until we remember that in weighted kilograms the
consumption quantity is only about one-fourth of its level in natural kilo-
grams. The high conversion factor allows for this, yielding an estimate of
calories available almost identical with that for consumption in natural
kilograms (cells €2, 11 and C2, 12). The conversion factor for fish, being
the same for both home and market sources, overestimates the propbrtibn of
calories from home production (1érge1y fresh fish). The fish conversion fac-
tor may also be somewhat too high in general because the dried fish conver-
sion we used in calculating our ratio probably was intended for fish dried
more thoroughly than those in Sierra Leone.

One other point: these conversion factors are based upon observed data
for the sample households as a whole. They are not estimates for the popu-
Tation. From the results in Table 10 it appears unlikely that the more com-
plicated procedure involved in making true population estimates would have

altered the results greatly.
‘Simbase

Lastly, we present the essential information in the food accounting.
matrix as it would appear if based ubon predictions from the systems esti-
mation model. These are in weighted kilograms per capita. The production

rows have been deleted, rice used for seed being included with rice sent to
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market (and thus wifh the marketed surplus). Net wages paid in kind are'also
inc]uded‘with the marketed surplus. (See Table 11.)

Thése values are not predictions for a single average household, one
which may not even exist in fact, but an average of predictions for 138 ac-
tual households. The per capita figurés given here were obtained in exactly
the same way as the per capita figures in Table 10, except that those figures
were based on observed values, not predicted values. The Simbase figures
are given here in order that they may be compared with the weighted kilogram
form of the population estimates made from the observed values. ThiS will
also serve as a basis for evaluating the reliability of the simulation pre-
dictions. ' .
| The variables predicted for each food group were household production
'and consumption (total consumption). The model did not identify consumption
from home production as a separate'variab1e. The divisjon of total consump-
tion between home and market sources in Table 11 simply preserves proportions
observed among the actual va1ues,'shqwn in Table 10. The amounﬁ marketed by
rural households (rows 1-5) is a residual obtained by subtracting predicted
consumption from home production from the total production predictions. The
marketed surplus is another residual, defined as predicted production minus
predicted total consumption.

These averages for the rural population of the seven zones are based on
individual predictions for each of the 138 households in the samp]e, SO0 com-
parable values for any subset of households can be readily oBtained. Hence
predicted food flows can be calculated by expenditure class or region if
oné wishes. 'Budgetary'constraints prevented us from extending the analysis
to this extent.

As we know, the systems estimation results for the consumption side of

the mOdef were much better than those for the production side, That is



TASLE N

SIMBASE - PREDICTED FGOD AND CALORIE FLOWS, WEIGHTED KILOGRAMS, 1974/75
(weighted kilograms per capita per year; dafly calories per capita)

Appropriatfon Accounts
Pro?uctzo? Acc?unts Totals
Activities -
Acquisitions Market
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S | = | Miscellaneous foods 19 57.4 57.4
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28 | | 0i1s and fats c3 235.5 175.4 410.9
5 |3 Fish arnd animal products C4 57.8 182.2 240.0
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S & | ~ § lonfoods C6
= | Labor c7 .
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3stimates based on percentage of consumption that came from home production as
derived in Table 10.

bHax‘ir.um value: assme§ nothing consumed frcm home production.

clzet. after allowing for sales to other rural housenolds. Households may be either
net buyers or seliers of labor; the individual houszhold s 1{kely to both buy
and sell iabor, as from day to day during the harvest season.

dl’otal labor used in "productive activities,” not just what is used by the household
that !uppligs it.

.25
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evident here, the total consumption predictions (rows 8-12) accofding very
well with the actual values expressed in weighted kilos. We would not éxpect
them to agree exactly, if only because these are population estimates; a de-
viation between the predicted andﬁobserved value for a given household has

a quite different effect if it is in a zone with a large population rather
than in one with a small population. The only bad estimate is for root crops
and othér cereals, but that group has such disparate elements as to render
predictions about the behavior of the group of little use in any case.

The production estimate is excellent for rice, the most important sin-
gle commodity, and quite good for fats and oils, the second most important
calorie source. The fish group is a disappointment, but given the fact that
the size of the model forced us to assume a common joint production function
for all outputs, we can hardly be surprised.. Moreover, we know that the ten
households in zone 1, large producers of fish and vegetables, are quité dif-
ferent from the remainder of the sample in their production behavior. With
only ten househo]ds in the group we cannot expect gfeat success in dealing
with them, even though the model did identify them as a group and the EA 13
dummy variable was used in mak1ng the predictions.

One purpose of this study was to determine the nutritional consequences
(in particular, with respect to calories) of changes affecting food consump-
tionr Converting the quanfity estimates in Table 11 to their calorie equi-
valents gives us just what we need. The results appear in rows C1-C5 of
Table 11. The systems predictions are excellent in this respect, both for
“total caloric availability per capita and for calories from the several food
sburces, except for roof crops and other cereals. That estimate is quite
high, But is offset by a moderately ]pw estimate for calories from rice.

Table 11 contains two categories‘not present in preVious tables: non-

food commodities and labor. The.systehs estimation predicts production of
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7 kg of nonfood produpts per capita (all - of which we record as going to the
- market) and total rural cpnsUmption of 51.5 kg per capita. The;rural sector
draws 44.5 kg per capita of nonfood commodities from the outside (a]Llothér
.househo]ds).

- The rural sector uses 586 man-hours] per capita in its "pr0ductive“
activities (row 14, column 15). Rural households provide 687 man-hours per
capita for such uses, of which 101 are sold to other sectors. .

This simulation prediction of a marketable surplus of 101 man-hours per
capita (17 percent of total labor use) from the rural population of the sev-
en zones is in marked contrast with the mean values observed in the sample.
In the sample the average household in the sample used 160 more man-hours
(per household) during 1974/75 than it provided [Strauss et al., 1981b, p.
15]. It obtained those hours, no doubt, from rural households outside the’
sample. This was no "excess demand" for agricultural Tabor; every hour of
labor supplied or demanded in the sample was labor actually used by someone.

Furthermore, these 160 hours constituted only 3.3 percent of the total
"productive" labor used by the household, so the figure must be well within
the range of sampling error. From the sample itself we cannot assume that'
‘ the population figure for Tabor marketed differs “from zero. 2 |

3

The simulation prediction 1s much larger and opposite in sign.” Of

course the simulation result is a mean based upon 138 individual predictions.

1

2We did not, however, ca]culate samp11ng errors for the marketed sur-
plus of Tabor.

3101 hours per capita X an average household size of 6.7 [Strauss et
al., 1981la, p. 33] = 677 man-hours per year per household.

In male equivalents.
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(A closer analog to the sample mean would have been obtained by predicting
a sing]e‘value for a household characterized by the mean values of the sam-
ple variables.) As the simulation est%mate is a population prediction its
value and sign will depend heavily upon the predicted values for households
in heavily populated zones. Evidently in those zones households tended on
balance to sell labor to households outside the‘sample. Although the FAM
table identifies the excess as marketable outside the agricultural sector,
in fact, if the estimate is correct, it must have been purchased almost
wholly by other rural households. |

In the chapter that follows the Simbase estimates in Table 11 will con-
stituté a benchmark with which we shall compare the production and consump-
.tion patterns that can be expected in response to changes in relative price

patterns.



CHAPTER 111
 SIMULATIONS

The;effects of.polic%es on events that alter relative prices can be pre-
dicted from the systems estimation results [Strauss et al., 1981b] in either
of two ways One method uses elasticities of output, consumption and market-
ed surp]us [1b1d Tables V.1, VI.4 and VI.6]. However, these elasticities
are precise only for infinitesimal changes in the independent variables, and
have been calculated only for four hypothetical households, one "average"
household in each expenditure group and one for the sample as a whole.

The.other method so]ves the systems regression equations for each of the
i38 households in the sample, using whatever new set of independent variables
is of interest. It takes account of the fact that households have different
elasticities of response and that elasticities vary from one point to another
over the range of variation of any independent variable. The average of the
several effects on individual households need not equal the effect on a single
"average" household; the effect of a ten percent change in price is not simp1y
ten times the effect of a one percent change. The system of equations is non-
11near, the response to a given percentage increase in prices depends upon
the 1eve1 of wages; and so forth

This chapter presents simulations of the levels of production, consump-
fact1on and marketed surp]uses that would occur in response to specified price
,echanges we assume that 1974/75 behavioral responses are stable, as they are
ff11ke1y to be. The base11ne pattern is the one predicted by the systems re-
V”gress1ons us1ng 1974/75 prices (Tab]e 12). 1 To save space we present the
tfessent1a1 1nformat1on in compact style rather than in the FAM form. The
hpd1st1nct1on made 1n the FAM tables between consumption by rural households

1The’informatidn, though not the form, is identical with that in Table 11.

'PREVIGUS PAGE BLANK
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TABLE 12

PER CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND THE QUANTITIES AVAILABLE
FOR OTHER SECTORS, RURAL SIERRA LEONE (7 ZONES?), 1974/75 PRICES
(Commodities in weighted kilograms per year, labor in male-equivalent
man-hours per year, and calories in calories per day)

' . Production Consumption - Marketed
Item Row Activities Activities Surplus
Rice 1 212.7 69.7 143.0
Root crops and
other cereals 2 240.8 18.5 222.3
0ils and fats 3 51.8 16.4 35.4
Fish and animal
products 4 139.7 27.4 112.3
Miscellaneous foods 5 71.5 14.1 57.4
Nonfood 6 7.0 51.5 -44.5
Labor used” 7.1 585.8 - -
Labor supplied 7.2 - 687.1 101.3
Calories 8 -- 1917.3 -

Aot including the Northern Plateau.

b

In "proddctive" activities.
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from home production and from the market is no longer possible, for the sys-
téms mbde1 does not distinguish the two. We must expect that division to
change with any marked change in production»or consumption patterns. The
price changes to be examined are in ré1atipn to this 1974/75 pattern of
prices. Price changes caused by inflation are not a problem; both demand

and production systems are homogenous of zero degree. It would have been
preferable, of course, to use 1980/81 prices to establish a baseline, but
except for the 1974/75 survey there seem to be no useful data on rural prices.
We present here the best estimates available of the consequences to be ex-
pected from current price .changes.

The simulations assume that households will make the same adjustments
to price changes over time as they have made to price differences existing
in space.” Clearly this will not always be the case. Adjustments over space
are affected by geographical differences; not all households have the same
opportunities. Given the multicollinearity that existed within the data,
the price variation may have picked up some of the influence of spatial vari-
ation. Nonetheless, given the absence of comprehensive time series data the
cross-section data provided useful estimates of responses through time,
though not necessarily of short-run responses.

Although these predictions describe outcomes to be expected for the
whole rural population of the seven zones, they are still partial equilibrium -
results. They tell us what the responses'%o any new price pattern will be,
but do not tell us whether the specified price pattern could exist: whether
indeed it could be an equilibrium price pattern. The simu1ations done here
predict responses to market prices, but not the effects of those responses
upon market prices.

What happens to marketed surplus gives us clues as to the effects of

the responses on market prices. The marketed surpluses predicted in Simbase
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presumably represent equilibrium situations. When these surpluses were évai]-
ablg to other sectors market prices were the prices observed in‘1974/75. A
ten percent increase in a given price éou]d still be én equilibrium price only
if‘the?reﬁuTtant change in marketed surplus is exactly offset by a shift in
the'demand from other sectors that offsets the change in quantity supplied
even in the face of the higher price to the urban sector. To say much more
about the general equilibrium problem requires knowledge of the demand func-

tions for the urban population. These we do not have.

The Policy Questions

.Rfce, the major food’in Sierra Leone, poses major policy questions, But
many ‘other aspects of agricultural policy affect food crop production in a |
country where such a large proportion of the food consumed is produced by the
households that consume it. Policy with respect to the production of export
“crops (particularly cocoa, coffee and palm products) affects food production
because production for food and for export are substitutes on the production
side. However, palm oil is a by-product of the production of palm kernel,

a principal export crop either as kernel or as kernel oil [Snodgress et al.,
1980, p. 131]. Policles with respect to fisheries development, cassava and
the establishment of Integrated Agficu1fura1 Development Projeﬁts [Snodgrass,
et al., 1980, p. vi] affect food production more directly.

In 1981 informants. in Sierra Leone expressed concern about the high
prices of rice, palm oil and agricultural 1abof. of course,.in the absence
of accurate information about pfices in rural areas it is impossible to know
whether;significant changes in reiative prices have been occurring or whether
these concerns were simply normal reactions to price change in an inflation-

ary situation.
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In this chapter we provide information relevant to decisions concern-
ing some of these problems. We examine the effects of changes in the rela-
tive prices of rice, palm products and fish on per capita production and
consumptfon'and the marketed surplus of these crops. We also examine the
consequences of a rise in agricultural wagé rates, of simultaneous movements .
in fhe prices of rice and of agricultural labor, and of migration occurring
simultaneously with increases in the prices of labor and of rice.

The government of Sierra Leone is greatly concerned about increasing
domestfc rice production, seeking to reduce depéndence upon rice imports,
with f;s conseduent drain upon foreign exchange. Imports of rice in 1980
were estimated at 55,000 fons (ten percent of total production). In 1979
they had amounted to 120,000'tons, far above earlier figures. Imports "to
subp]ement domestic production and control prices " have come to provide
nearly 50 percent of marketed rice [Snodgrass et al., 1980, p.-100].

Since 1979 the Sierra Leone Produce Marketing Board has been responsi-
ble for.rice po]icy'and price stabilization. It has .-tried to administer pro-
ducer and retail prices, along with imbdfts, in such a way as to provide re-
serves adequate for domestic demand. The Marketing Board sets marketing
margins and official producer prices and buys from producers throqgh Ticensed
buying agents [Snodgrass et al., 1980. p. 44]. According to informants in.
Sierra Leone, rice is cheaper in the cities than in rural areas. It is said
that most people prefer the domestic rice, but buy imported rice when the
other is not available.

In 1980 the government's guaranteed farm gate price for rice was Le 7.50
per bushel of paddy rice, equivalent to Le 277.50 per ton. Imported rice
was'much cheaper, Le 374 per ton, equivalent to Le 218 per ton for paddy at
- the farm [Snodgrass et al., 1980, pp. 154-5.] Most rice sold by farmers is

so1d:in vi]1agés to small traders or to employees of grain wholesalers. A
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large fraction of this is sold to traders who have previously made loans to

, thgsfarmer,=fhus insuring that the crop be sold to themselves [Snodgrass et
al., 1980, pp. 97:8]. For these and other reasons government price policy

is not effective in assuring that farmers actually receive the official pro-
ducerprice. There are important regional as we11.as seasonal variations
in-the prices actually received by farmers. See Table 13. Snodgrass sug-
gests that increasing the government producer price and assuring that pro-
ducers recefve it is of major importance if farmers are to be induced to pro-

vide larger volumes of rice to the market [Snodgfass et al., 1980, p. viil.

TABLE 13

ACTUAL PRODUCER PRICES FOR RICE BY ECOLOGICAL ZONE, 1974/75
(Leones per kilogram)

Ecological Zone Price Ecological Zone Price
Scarcies .194 Southern Coast 244
Northern Plains .266 Riverain Grasslands .128
Bolilands .182 Moa Basin .287

Northern Plateau .209 Southern Plains 221

The Predictions

Table 11 above gave the predictions of thé systems estimation model for
_total production and'consumption in the form of a truncated FAM for rural
Sierra Leone. In addition to this base run, six other runs were made. Each
run represents an economic event known to be of importance or concern in
Sierra Leone. In this section the results of the six runs will be presented
and discussed. Then will fallow a comparison of these results with the results
predicted by means of the e]ésticities presented in Strauss et al., .1981b.

The six simulations presented show the effects of a 10 percent rise in
the producer price of rice (all other things remaining unchanged), and of
three other isolated changes in prices: a 5 percent rise in the price of

oils and fats (essentially palm products), a 10 percent rise in the price



63

of fish and a 10 parcent rise 1n the wage rate for agr1cu1tural labor An-
other run estimates the consequences of a 5 percent rise in the price. of
rice and a simultaneous 10 percent r1se 1n 1abor ratef Last]y we 51mu1ate
the comb1ned effects of the same changes 1n r1ce and 1abor prices and a 3
percent reduction in the number of adu]t maies in the househo]d
A]l the resu]ts are expressed in per cap1ta terms The aggregate amounts

can therefore be estimated for population ieveis more recent than those of
1974/75, if one is w1111ng to assume that the per capita values are still .
representat1ve Popu]ation growth wiil not a]ter these flgures appreciabiy
for some t1me 1f we assume that househo]d capital grows in proportion to pop-}
u]at1on for 1n the aggregate 1and scarcity 1s not yet an 1mportant 11m1t1ng
~ factor in Sierra Leone Of course such improvements 1n methods and Var1et1es
as have occurred 51nce 1974/75 Wili raise per cap1ta output levels.

| Tab1e 14 contains the predictions when rice pr1ces are increased by ten
percent. w1th no change in other prices R1ce 1s the most 1mportant stap]e in
S1erra Leone In terms of production “the greatest 1mpact is, as one might
expect, on rice production Reca11 that predicted r1cefproduction in the
base run was 212 7 kg per capita (Table 12). It iS’now/seven kg greater
l'(a rise of 3. 3 percent) This seven kg per capita difference translates into
-an 1ncrease 1n production of 10 8 thousand metr1c tons for the 1,546,600

peop]e 1nc1uded 1n our estimate ]

Labor used in production rises by 30 hours per capita (f1ve percent)
“The effect of this is small increases in the output of a]] other goods as

, we]l as of rice. Being better off, the household supp11es 20 man hours iess
labor per capita, so it must 1ncrease iabor hired by 50 man hours, reducing
»the marketab]e surp]us of iabor to 51 hours.{s |

114,000 tons if we choose to apply it to the whole population.
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TABLE 14

RICE PRICES RISE BY TEN PERCENT: PER CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND
THE QUANTITIES AVAILABLE FOR OTHER SECTORS, RURAL SIERRA LEONE (7 ZONESa) 1974/75 PRICES‘
.Commodities in weighted kilograms per year, labor in male-equivaient o

man- -hours per year, and calories in calories per day)

o e Ve o -Production
Item .- o o - ,Row - . Activities

Consumption Marketed
Activities Surp]us ‘

219.7

Rice

Root crops and R
other cereals 20 241, 4

0ils and fats ;?3}; 51 93

Fish and anfmaT« g :
products ;139 93

Miscellaneou§;faoqsﬁ§f : 71‘“

Nonfood
Labor used® ':'
Labor supplied’

Calories

66.0 | ‘153,-2

9.1
AR

s

ot including the Northern ‘Platesu:

PIn “productive" activities.



The net effec" of h1gher 1ncome and a h1gher opportunity cost for rice isto
reduce per cap1ta rice consumpt1on by 3. 7 kg (f1ve percent) y1e1d1ng a ga1nxi
of 10 7 kg in the marketab)e surp]us of rice (7 5 percent, or 16 5 thousand |
metr1c tons for the 1 546 600 peop1e1r1the rura1 popu1at1on, exc1ud1ng zone 7)}j
Most other marketab]e surp]uses dec11ne s]fght]y, but- the consumpt1on of non-‘
‘food 1tems from other sectors rises by 2 2 kg (five percent) and the market-‘
able surp1us of labor is halved. These changes n marketable surp1us wou]d
exert downward pressure on urban rice prices (un]ess offset by reduced r1ce
lmports), and upward pressure on the pr1ces of nonfood 1tems and of 1abor,
as we11 as of most. food 1tems other than rlce..

Consumpt1on of foods other than rice r1ses most notab]y for f1sh et
al., where the ga1n is one kg (3 6 percent) Thfs shou)d 1mprove the qua11ty
of the d1et Total da11y ca]or1es per capita rlse s]1ght1y (0 3 percent)

In short, a ten percent 1ncrease in the pr1ce the farmer rece1ves for
rice 1ncreases the marketab]e surp)us of r1ce by some 16 thousand metr1c tons
and 1mproves h]S we11 be1ng in terms of leisure, the consumptlon of nonfood
goods, and a more var1ed diet conta1n1ng a hlgher proport1on of animal prote1nt

A five percent increase in the pr1ces of a11 O]]S and fats (1nc1ud1ng o
pa1m kerne]) has much less important effects on product1on even, after a11ow-‘:_
ing for the fact that the price change 1s only ha1f of that assumed for r1ce 1‘
This 1ncrease in 011 product prlces 1ncreases tota] a]bor use by on]y 0. 7 per-
cent. (Tab]e 15) ‘and the output of oils and fats by only 0.6 percent Effects
on other outputs are negligible. Household Tabor supply declines s];ght]y
and the marketed surp]us of labor falls by nine percent,

. Effects:On consumption are as one might expect, a reduction in oils and

fats of 3.7 percent and small increases in other foods. The net effect on

: "9‘1Considering a five percent change in this case will allow us later to
look at the relationship between elasticity measures and estimates of the ef-

fects of large changes in the variables in terms of two different definitions
0 arge.'
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TABLE 15
OIL PRICES RISE BY FIVE PERCENT: PER CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND
THE QUANTITIES AVAILABLE FOR OTHER .SECTORS, RURAL SIERRA LEONE (7 ZONES3), 1974/75. PRICES

(Commod1t1es in weighted k1lograms per year, Tabor in male-equivalent
man-hours per year, and calories in calories per day)

- . . Production Consumption Marketed
Items o~ Row -~ Activities Activities - Surplus

Rice S 213.0 70.2 142.8

Root crops and - L . :
other cereals 2 240.9 18.9 222.0

0ils and fats 3. 52,1 15.8 ¢ 36.3

Fish and animal‘

products 4 27.6: na.a

LR 1 574

Miscellaneous foods {51. ‘7.5
Nonfood 6 70 s 450
Labor used” ;7§1~\ gégbﬁ@ | ib°f>.v --

Labor supplied i7;éi | -e_"  ’6§§§5} V92:5
Calories 8 - '19i7}3' -

3ot including the Northern Plateail,

bIn "productive’ activities.
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TABLE 16

.FISH PRICES FALL BY TEN PERCENT: PER CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND
THE QUANTITIES AVAILABLE FOR OTHER SECTORS, RURAL SIERRA LEONE (7 ZONES ), 1974/75 PRICES
(Commod1t1es in weighted k1lograms per year, labor in male-equivalent
‘man-hours per year, and calories in calories per dpy)

LT Production ~Consumption Marketed
Items - SRELEE Row Activities Activities Surplus

Rice. 1 212.1 67.3 144.8

Root crops and 2 .
other cereals 2 240.5. 17.4 223.1

0i1s and fatsjf': 3 51.7 15.5 362

Fish and aninal - Lt ,.
products : ;_4 >, A]35;7  -ngfl 2107 5f«

M1sce11aneous foodsf; ﬁgﬁ‘,- 5,21{1ja '”°]3€6§ §}57 551
Nonfood ;;]; 6 70 493 f-42ﬁ;f‘
Labor usedb  3;;1ﬂ1 S;SZé{y f v;; €) -
Labor supp1jeq, f 7.2 s 1706.0. 132.8
Catortes N

’}aNot 1nclud1ng the Northern Plateau..

“ibIn "product1ve" act1v1t1es



caloric ava11ab111ty 1s neg1lgib1e what 1s 1ost 1n o11s and fats consumption
is made up in the consumpt1on of other foods.ﬁ Ne must remember, however, that
fthis 1s an average resu1t Househo1ds that produce no oils and fats will gain
5~no 1ncome beneflt from the pr1ce r1se The1r caloric 1ntake will fa11 On
the other hand househo1ds that produce 1arge quant1t1es of oils and fats w111
1ncrease the1r ca1or1c consumptlon
The marketed surp]us of fats and o115 r1ses by 2. 5 percent but this.is

.difficu1t to 1nterpret Eecause k11ograms consumed consist a]most ent1re1y of
palm 011 wh11e k11ograms produced and the marketed surplus have large pa]m
kernelgcomponents Except for 1abor, ‘the effects on other marketed surpluses
are smaf1

‘ In March 1981 there was cons1derab1e conern about the rising prices
of pa1m 011 These resu]ts suggest that even 1f the re]at1ve price of palm
products s r1slng apprec1ab1y th1s 1s un11ke1y to have major effects on diets
or productlon In terms of effect on rlce consumption it takes a f1ve per-
cent. rise in. the re]atlve prlce of oils and fats to offset a rise of approx1->
| mately 1. 35 percent 1n the re1at1ve price of r1ce However, if. the prlce of
palm 011 r1ses wh11e the pr1ce of - palm kerne] does not “this is a very d1f—~-
ferent matter--one which deserves 1nvest1gat1on

F1sh const1tute the pr1nc1pa1 source of a comp]ete an1ma1 proteln in

Sierra: Leone For some years the government of Sierra Leone has been encour-
aging f1sher1es deve1opment as a means of 1ower1ng the price of flsh and in-
creasing. the ava11ab111ty of an1ma1 protein. Table 16 shows product1on and
consumption responses toa 10 percent fall in fish prices in the absence of
any improvements in productivity. In this case fish production and household
labor use drop by two percent, with Small‘declines in other outputs. Fish
consumptionsuou1d,rise;by six.percent .among rural households, while the con-

sumption of,other foods would fall (rootshandfoiTS by five or six percent and
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rice and misce11aneous by about 3.5 percent). Nonfcod consumption would also
.fa11, by four percent Total caloric intake would fall by 3 percent as the
changegin;relatjve;pr1ces induced people to consume more fish at the«expense
of r1ce;>cflsfand‘roOt”crops etc The protein content of the d1et would
rise; but at the expense of energy. Househo]ds wou1d expand theinr: labor sup-‘
ply by three percent

The lower price of fish wou]d reduce the marketed surp]us of flsh by
four percent and purchases of nonfood 1tems from outside the rura] sector by ;
. Five percent. The net. surplus of labor ava11ab1e from the rural sector would‘
rise 3Q‘percent.

‘These“resultS”are for the rural population as a whole. Househo]ds that-
specialize in fish productlon would bear -almost the ent1re brunt of lower f1sh
prices and would be severely affected in terms of both income and~d1et. ,Th‘f'
detailed predictions for such‘h0usehc1ds are in our fiies, but«are,nct,re#‘
ported here because of budgetary limitations.

Sierra.Leonewhasiallegal minimum wage in agricu1ture'a5*we11 as.in vari-
,ous‘indUStria1¥Sectors In March 1981, the rate for agr1cu1ture was Le 1.92
per day. - Th]S was less than the free market . rate, according to 1oca1 infor-.
mants‘farmers»were~pay1ng 25-30 percent more than,the off1c1a1 f1gure.
| rProduction'and consumption patterns associatedkwithfan autcnomous ten
“percent rise in the market rate.for agricultural labor, all other things re-
‘maining unchanged, are shown in Table 17, Such an increase would increase
total caloric intake among rura] households by five percent, increasing con-
3sumption of the various foods some four to six percent. Labor supplied rises
three percent while labor used by the household falls about ten percent. All
output,groups decline, the greatest,fa11 (four percent) being in rice. Ex-
,?ééPt for Tabor, marketed‘surp1u5es fall, with rice falling eight percent.

These changes‘mean'upWard'preSSures on commodity prices, The marketed surplus
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TABLE-17 .

THE WAGE RATE RISES BY TEN PERCENT: PER CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND
THE QUANTITIES AVAILABLE FOR OTHER SECTORS, RURAL SIERRA LEONE (7 ZONESa), 1974/75 PRICES
(Commodities in weighted k1lograms per year, labor in male-equivalent :
man-hours per year, and calories in calories per day)

Marketed
Surplus.

Consumption
Activities

Production

Items -~ - Row

fRiéew

:Root crops and
.. other cereals

’0115 and fats

“Fish and an1ma1
} products -

WM1sce]1aneous foods
’Nonfood-« B

Labbr USedb

Labor sUppliéd‘

Calories'

7.2

By Act1v1t1es 5

= 204 1

237 8
51 0

”13é:€f
A5é4:5;

72.9

19.5
74
‘28 6
8.6
_.-ff5‘4‘.9 -

-~ 709.0

132
.rrgls&?rﬂ'

107.6°
-47.0

‘aNot 1nc]ud1ng the Northern P]ateau

ben "product1ve" act1v1t1es
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_for Taborfrises;82 percent If the new. wage is to’ be consistent w1th equ111-
brium there must be a comparable rightward shift io the demand for labor (or
a Teftward shift in the househo]d supp]y curve for of Tabor--a poSSIbility
which we sha]] look at short]y)

Should an autonomous five percent 1ncrease 1n the price of. rice oceur,
-simultaneous]y with a ten percent 1ncrease in’ wage rates the resu]ts wou]d
be as in TabTe 18 1 The effects ‘can be approximated by adding ha]f the changes{
caused by a ten percent 1ncrease 1n the price of rice to the changes caused
iby the ten percent wage 1ncrease but this procedure wi]] not give an exact
resu]t for (1) the responses are nonlinear and (2) there 1s an interaction
; between the effects of a change in price and the Tevel of wages, and vice
A}versa§
ﬁSr gricultura] wages and the price of rice tend to. move 1n the same dirf
v'ection, Tooking at their Joint effects 1s more usefu] than looking at the
“effects of either one separate]y The Joint effects on production are very
r-much like the effects of the wage 1ncrease alone, except that rice output and
?flabor use deciine Tess--as one wou]d expect On the consumption 51de except‘
*for rice, food consumption rises from 20 to 40 percent more than when ‘the -
;price of rice does ‘not change The net effect -on caloric 1ntake hard]y _
;,differs between the two ‘cases. A]though both higher rice prices and a higher»
j wage rate 1ncrease caloric availability when operating 51ngly, the two toge- :

,ther increase ca]ories slightly less than an increase in wage rates. that oc-.
'tcurs a]one The consumption of nonfood 1tems-rises~40‘percent-more when the |
'_price of rice rises along with the price of labor; the supply of labor (na-

=tura11y) does not rise as much.

o ]This combination is purely 111ustrat1ve The solutions can be obtained |
~for. any. combination whatever. : '
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. TABLE 18

..RICE-PRICES RISE BY FIVE PERCENT AND THE WAGE RATE RISES-BY TEN PERCENT:
‘PER*CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND THE QUANTITIES AVAILABLE
FOR-OTHER SECTORS, RURAL SIERRA LEONE (7 ZONES2), 1974/75 PRICES

(Commodities in weighted kilograms per year, labor in male-equivalent
: man-hours per year, and calories in calories per day)

Production Consumption Marketed

ywitﬁméf e Row Activities Activities Surplus
Rice 1 2074 70.8 136.6

: Rdbt:CropSBand‘ . SRR A .
’f,qthgr§;etg§153~x 20 238.1 '19.71 ' 218.4

0i1s and fats .3 51,0 17.7 33,3,

Fish and-animal - o o N B
- products 4 136.3 29,1 107.2:

Miscellaneous fiods 5 695 1.8 8.7
Labor used® 7.1 536.1 e -
Labor. supplied.. .2 _ ©700.1 164.0
Calordes | - 2009.1 -

.aNOt{inCIUding;the Nohthern Plateau.

“Pln ”ﬁr§ductive" activities.



73

Except for- r1ce and labor the pos1t1ve marketed surp]uses d1ffer 11tt1e,‘
from the case 1n wh1ch the wage rate 1s the on]y pr1ce to change ‘ The ad-<
verse effect of the wage change on the marketed surp]us of r1ce 1s reduced
nearly ha]f by the 1ncrease 1n the pr1ce of r1ce the ga1n 1n labor supp11ed
'1s on]y three fourths what 1t was when only the wage rate changed The 1n-
crease 1n rura] househo]ds purchases of nonfood goods from other sectors 1s‘
40 percent greater when the pr1ce of rice rlses f1ve percent than when it does
not. In the case of the Joint pr1ce change the new wage rate requires a
smaller: r1ghtward movement of the demand curve for 1abor to sustaln lt, and a
sma]]er leftward movement of the urban demand curve for domest1c rlce ‘to off-
set’ the effect of the fa]] in marketable surp]us._h-ﬂ e

Given the 1nf1at10nary s1tuat1on in Sierra Leone 1t is posslble that the'
changes occurr1ng in prices and wages are only changes in nomina] pr1ces that
do not actual]y alter price re]at1onsh1ps If so, they have re]atjvely 11tt1e
effect upon productlon and consumptlon decisions. The predictions we make
~.here: concern the resu]ts of changes in relative pr1ces--a11 prlces are assumed
‘constant except those we specify as vary1ng

‘Ne-haveareason-t0wbe11eve;'however, that at least part of the changes
occurring in agricu]tUra]’wage‘rates represents genuine changes in relative
prices, for informants assert that migration from rural to urban areas is re-
ducing the quantity of agricultural labor (at least of male agricultural labor)
available to the rural household. There is much concern about the effects
of such migration. If it is reducing the supply of agricultural labor, part
of the observed wage increase evidently represents a rise in the relative
price of labor. The systems model used here was not designed to study the
effects of migration on wage rates, but we can illustrate the consequences
of Joint change in the wage rate and the number of adult males in the house-

hold. Table 19 shows predicted consumption and production patterns if there


http:movement'.of

TABLE 19

THE NUMBER OF ADULT MALES FALLS BY THREE PERCENT WHILE RICE PRICES RISE BY
" 'FIVE PERCENT AND THE WAGE RATE BY TEN'PERCENT: PER CAPITA ESTIMATES OF
PRODUCTION, CONSUMPTION AND THE QUANTITIES AVAILABLE
FOR OTHER SECTORS, RURAL SIERRA LEONE (7 ZONES2), 1974/75 PRICES
(Commodities in weighted kilograms per year, labor in male-equivalent
man-hours per year, and calories in calories per day)

B S o , Production Consumption Marketed
‘ Items = ~ ‘ Row Activities Activities Surplus
‘Rice 1 209.4 70.9 138.5
‘Root crops and o
.- other cereals -2 240.4 19.5 ‘ 220.9
0ils and fats 3 51,5 17.4 3.1
_Fish and animal ; R (
products 4 ,]37,5- 29.1 108.5
Miscellaneous foods 5 70.2 14.9 55.2
Nonfood ' 6 7.1 54.9 -47.9
Labor used® 7.1 541.2 -- -
Labor supplied 7.2 -- 694.9 153.7

“Calories 8 - 1998.2 -

3Not including the Northern Plateau.

b1y “productive® activities.
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is a decrease of three percent. in the number of adult males in the household
counled;with a‘tenfpercentffncrease in wage rates-and a five percent increase
in thefprice”df»rice If the Jo1nt effect of the decrease in adult males and,
the rise 1n wages 1eaves the 1abor available for. other sectors unchanged from7
what. 1t would have been had on]y the prlce of r1ce risen by five percent we
may regard the rise in wages as the equ111br1um adjustment to the leftward
shift of thetlabor supply curve, ‘From Tab]e 14 we estimate that a flve.pers
cent increase in the relative price of rice would be consistent wtth'anlexcess:
supp]y'(marketable surplusf of,agricu]tural labor of about 25 hoursfpericapita‘
The combined‘effect of the changes ih rice price, wages and the number of
adu]t ma]es (Tab]e 19) creates an excess supp]y of about 150 hours. C]early the
tenpercent wage r1se we have chosen as an 111ustrat1on is far more than wou]d
be required simply to offset the effects of the decrease in manpower ava11ab1e
1n the .household.

But iet.us look at other results from this simulation. The per capita
production figures have risen one percent from their levels in Table 18. .This
represents no change at all in total production, which is what the medel must
predict, for Tabor available at home Places no restriction on output. The
model assumes that any quantity of labor can be obtained from the market at
the specified wage rate. The level of prices and'the wage rate (unchanged
firom Table 18) affect output, not the quantity of labor available at home.

Per capita outputs rise because a three percent reduction in the number of
adult.-males is equivalent to a reduction of 0.94 percent in the size of the
rural population.

Aggregate'consumption declines s]ightly compared with Table 18, because
the average household has less manpower and less income. With production
unChanged; the aggregate marketable surpluses of commodities rise slightly.

The aggregate‘quantity of labor supplied falls two percent when the number
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| of adu]t ma1es dec11nes three percent] and the aggregate marketab]e surp]us
of labor by seven percent

. The' per capita consumpt1on of the" new smal]er popu1at1on (Tab]e 19). 1s
near]y unchanged from Table 18, up s]1ght1y for r1ce and mlsce11aneous and
down s1ightly for most other goods. . Per cap1ta ca1or1c ava11abl11ty 1s now
1998 per day, down half of one percent from Tab]e 18, but as the househo1d
has fewer adu]t males the remaining members of the househo]d may have a fEW‘
more ca]or1es than before

In short, given the price and wage changes spec1f1ed a three percent
dec11ne 1n males over 15 years of age reduces the marketab]e surplus of rura]
1abor, causes modest 1ncreases 1n the marketabIe surp]uses of commodities,
and has neg11gib1e effects on per caplta consumpt1on and diets in rural areas.
This shou]d not be too surprls1ng, as -production and labor use are unaffected
under,the5assumpt1ons of this model, the principal effect of the migration

is to reduce the number of rural consumers.

Simulations or Elasticities?

Economists customarily use point elasticities when dealing with policy
issues, but in this case, where it was possible to use the systems model to
obtain predictions for each household in the sample, ne could examine the
consequences of relatively large changes in the independent variables. Thus
we could allow the elasticities to change over the range of the independent
variable and recognize that elasticities characteristic of a.more-or-1ess
representative "mean” household will not be a characteristic of all households.
Moreover the:point elasticities presented in Strauss et al., 1981b, are based
on average values for the sample; with the simulation results we can project
thevdata for tndividua] households to obtain estimates for the whole rural

jThe remaining members of the household supply more labor than before.



TABLE 20
COMPARISON OF ARC AND POINT ELASTICITIES OF PREDICTED PRODUCTION, CONSUMPTION, AND LABOR SUPPLIED AND DEMANDED®

fOutputS of - fpf«“f :“uxvmtw'ﬁ:' ? fp:i . Consumption of

Fish & | = Labor- "".i<' N Fan s | Labor
0ils & | Animal | Demanded” | = ° | of1s & | Animal - upplied.

Rice . Fats | Products v Rice ' Fats Products Zv;:;31171~~«

Nith Respect ‘
“to- Pr1ce of ‘

Point{Arc|Point|Arc|Point|Arc | = Point|Arc | ' Point|Arc|Point|Arc|Point|Arc | Point|Arc

R‘ce ) | -n .3 - 14 .52 | -.66 -.53 | -io9 li30
0115 andfats | .02 .11 -402,1Q?4}f -.73 -.73 .07 -0

F1sh'and‘ani-‘ . o N ] | SRR LI
“mal products - 09 2| 23t | -.68 =62 |

Labor- | - 75105

LL

- Po1nt e]ast1c1t1es from Strauss. et al., 1981b;’ -Tables>V.1- and VI 4, arc e]ast1c1ties computed from simu]at1on
“results in‘Tables 12 and 14-19 of present report.
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population, with some individual households representing a 1argerifractionf6fﬁ

the total population than others,

Some comparisons of the two approaches are given in Tab1f;ipf”"““‘“‘estj§f
mates often differ great]y Un1ess po11cy changes 1nvolve only very smaifdu‘
changes in the 1ndependent var1ab1es arc elast1c1t1es such as those presented
here are preferable. To be sure, arc e]asticlties can be estlmated directly
from the regression equatIon‘ The s1mu1atlon method has still another advan-
tage, however. A s1ng1e so1ut1on of the system takes account of all the elas-

ticities in the system, whereas worklng with the e]ast1c1t1es requ1res one’.

to 1dent1fy each re]evant elast1c1ty and comb1ne the resulJ_;of the several ‘

Vfapp11cat1ons;

Policy Implications -

@fNutritlon

e found in Strauss et a1 1981b TabT,nf,;

ié(income) elasticity of the demand for calor1es‘wasi0}86 'and d]dJNOt varﬂvﬁé

;greatly -among expend1ture groups In the s1mu1atlon‘runs we flndfthat the

«pr1ce most 1mportant to the calor1c adequacy of th.?d1et is the,wage of ag—-

fr1cu1tura1 labor. A ten percent r1se 1n the wa

“ava11ab111ty by f1ve percent Th1s 1s cons1stent;(but

fca1 with) the po1nt e]ast1c|ty of . 41 reported 1n¢Strauss et al¢,f]§8ih{
;Tab1e VI"9{

1,
may have been high.

Or perhaps more. OUrvconverSion?factorfbetweenIdried'fiShTand‘calories
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Neither the pr1ce of r1ce nor that of oi]s and fats had an’ apprec1ab1e
effect on ca]or1es consumed At f1rst g]ance th1s resu]t for rlce is not con- ;
sistent w1th the point e1ast1c1ty f1gure (-0 26) for a househo]d at the sam-.
ple mean [1b1d 1. But the po1nt e]ast1c1ty for a househo]d at the mean of
the- 1ow expend1ture group 1s +0 19 so 1t 1s natura1 that the popu]at1on
e]astlcity should be near zero 1f there are enough low expend1ture househo]ds
in the popu1at1on-—part1cu1ar1y when we remember that the s1mu1at1on e]astlclty
is an arc e1ast1c1ty

The most important po11cy quest1ons wﬁth respect to nutr1t1on have to
do w1th the effect of pr1ce and wage changes on the caloric adequacy of. the
diets of Tow-income households. For this we must go to the point e]ast1c1ty
resujts,’which were calculated by expenditure class. (We could have looked

-at those households also with the simu]atfon resu1ts; but‘budget 11mitations
prevented ) - From the point e1ast1c1t1es we observe that a rise in the wage
'_rate ra1ses caloric 1ntake even more for. low-1ncome househo1ds than for other

,and.that,rlses 1n-food pr1ce5~have 9051t1ve»effects on ca10r1e consumption
glfortsuch households, even when the effects on househo]dsfatihigher'expenditur
;1eve1$‘are negative. Furthermore, the effects are 1arger in absolute terms.
'for Tow income households than for others, except for rlce, where the effects

':are negat1ve at hlgher income levels [1b1d 1. Higher pr1ces for 1abor or

for products 1mprove the calor1c adequacy of the diets of 1ow-1ncome sem1-
'fsubsistence households. The pos1t1ve prof1t effect of h1gher output pr1ces
'vgenera11y dominates the adverse 1ncome effect from their h1gher opportunity
'»cOSt But in the case of r1ce (wh1ch accounts for the 1argest share of food
,expend1ture) the adverse 1ncome effect 1s 1arge enough (and the prof1teffectsma11
ﬂenough) to a11ow the negat1ve consumpt1on response to a h1gher pr1ce to dom-

Qinate 1n,med1um_and,h1gh-1ncome_households.
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Rice

Government po]1c1es that 1ncrease the producer pr1ce of r1ce w111 ex-

,pand rlce production reduce rural consumpt1on and 1ncrease the marketab]e
surp]us G1ven 1974/75 cond1t1ons a ten percent 1ncrease 1n the farmer s
:price wou]d lncrease the marketab]e surp]us produced by the rura] popu]at1on
of S1erra Leone (exc]ud1ng the Northern P]ateau area) by 16 ,000 metr1c tons,
a s1gn1f1cant contr1but1on to reduc1ng r1ce 1mports On the average, rura]li
d1ets wou]d contain s]1ght1y more ca]or1es and apprec1ab1y (3.6 percent) -
more f1sh--the maJor source of anlmal prote1n

| '_ The average however, concea]s 1mportant d1fferences among househo]ds. a
;~Per caplta 1ncome benef1ts from a. r.se 1n the pr1ce of r1ce wou]d be greatest
:\for M househo]ds who produce more rice per cap1ta than- elther of the other
tgroups (Tab]e 8). Strauss et a] oy 1981b P. 49, shows that In 1ow expend1-
'tture househo]ds the ca]or1c content of the d1et rfses by 0 19 percent when :

1 In m1dd1e and h1gh 1ncome househo]ds

,nthe prlce of r1ce r1ses one percent
1the effect 15 comparab]e in 51ze but opposite in s1gn For high 1ncome house-
fho]ds, for whom we est1mate da11y per cap1tacalor1cava11ab111ty at 3470
'fcalorles (Tab]e 9), a decline ‘in ca]orlc intake would be of no' concern Mid-
td]e 1ncome househo]ds w1th est1mated mean availability of 1630 ca]or1es, =
ton the average, wou]d suffer from a small loss in the energy content of the:
diet.. For the. 1ow lncome househo]ds with average da11y per cap1ta ava11-f
ab111ty of on]y 1160 ca]or1es the sma]] ga1n in calorlc ava11ab111ty (per-
.haps two: percent) cou]d be very 1mportant

- If the 1ncreased producer pr1ce were brought about by 1mproved ‘market-

f1ng and transportat1on opportun1t1es for the 1501ated farmer, opportunltles

, ]Among L households the ratio of rice marketed to tota] rice consumed1s
nearly twice what it is for M households and four t1mes the figure for H
households. See Table 8.
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that reduced the gap between the farmers pr1ce and the price pa1d by the
qra1n market1ng board the gain to the farmer would not be at the expense
uf the urban consumer (though traders and taxpayers m1ght lose) But 1f
the marketing board ra1ses lts pr1ce for domesticrice,either the urban
consumer or the taxpayer wou]d suffer (un]ess a government def1c1t were 1n-
curred that lncreased 1nf1at1on rates ‘to the d1sadvantage of consumers gen-
eral]y) It 1s poss1b1e that the damage to urban diets wou]d more than
ba]ance the gain for ‘the poorest of the rura] households.

Of course, Snodgrass et al. [1980, pp. 155-8 170] po1nts out that 1t'f
is socia]ly unprofltable to substitute domestic rice for 1mports VOur ref,
sults 1nd1cate that if lower producer prices for rice were to prevai1'be-
cause of increased importation of cheaper foreign rice the'effects on the
diets of rural households would be relatively unimportant--except for the‘d
least well off, whose diets are already energy deficient and would become
more so unless the lower price of rice were offset by improvements e1sewhere.
| There are 1mportant unanswered quest1ons wh1ch this research does not
:address 0ne concernstheposs1b1e adverse nutr1t1ona1 effects on rural d1ets
fof encourag1ng the product1on of swamp r1ce at the expense of upland rice.
i;(Of course many farmers produce both ) It is true that the share of labor
gdevoted to upland r1ce is pos1t1ve]y associated with cassava root consumpt1on
i{Sm1th et al. 1981 PP 38 39, 65], and. cassava leaves const1tute an.im- .
hportant source of prote1n and v1tam1ns in the d1et ‘For budgetary reasons
‘we have not pursued the questlon beyond th1s po1nt, although the effects of
iupland r1ce productlon on calorie consumpt1on cou]d be estimated from our

;data.

thgricu]tura] Wages
wh11e changes in the pr1ce of r1ce have re]at1ve]y smaT] effects on the

ffenergy content of the dIEt, a ten percent lncrease 1n agrncu]tura] wages
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(if 1t d1d not 1ead to unemployment) wou]d ra1se the energy content of the

average rura1 d1et by f1ve percent and 1ncrease consumpt1on of a variety of.'
vfoods 1nc1ud1ng f1sh (1mportant for 1ts an1ma1 prote1n) Low income house-
:holds would benef1t more from, th1s than those in ‘the: hlgher income classes. .

“[Strauss et a1 1981b p 49]

”“fﬂf;wh11e rura] d1ets would improve, on the average, the marketed surplus

“of rlcekwould fa11 by e1ght percent (s11ght1y nmre than a ten percent 1n
icrease 1n the pr1ce of rice would increase 1t.) Such results would occur,
ﬁof course only 1f the wage were a free market rate, as current rates for
fagricu]tural labor appear to be in Sierra Leone Ra151ng the m1n1mum wage
“above the free market Tevel would w1pe out some of the benef1ts by reduc1ng*%
'employment opportun1t1es and the 1ncomes of households unab]e to flnd as
,much work as they were w1111ng to do.

Any policy that 1mproves the product1v1ty of- agr1cu1tura1 1abor w111
raise agr1cu1tura1 wage rates. Such p011c1es 1nc1ude 1mprov1ng market1ng
or. transportatlon fac111t1es, promot1ng the adopt1on of lmproved agr1cu1tura1
Lmethods or var1et1es (perhaps through such proaects as Integrated Agr1cu1tur-
*a1 Development and ACRE--Adaptive Crop Research and Deve]opment), reducnng
hthe amount reta1ned by the Marketing Board from the value of export/crops;\
and encouraging the development of vural non-farm enterprlse The'1ast'jtem'
appears to be much more 1mportant than is genera11y recogn1zed |

The comb1ned effect of 1ncreased agr1cu1tura1 wages ‘and h1gher rice
ypr1ces ‘on the energy content.of the rura1 d1et is almost the same as .(but
fs11ght1y less than) that of higher wage rates a1one Of course rice output
}and labor use fall less than~hadfr1ce pr1ces.not risen, ‘and there is less

‘rice and more of other foods in the consumption increases associated with

'But unsubsidized rice production. is not promising in this respect.
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the higher‘wages; L1kew1se the marketab]e surp1us of rice 1s greater than
when only the wage rate changes.
Nhen we cons1der the effects of a modest mtgrat1on along with rlses
in wage rates and the pr1ce of r1ce (see Tab1e 19), we observe only neg]1-
gib]e effects on the d1et and 1ts ca]orlc content as long as the labor ava11-f
able to agr1cu1ture 1s at 1east equa] to the quantlty demanded ngher rates;
-of migratlon might have more str1k1ng effects.j At some 1eve1 of m1grat1on
more than a ten percent wage 1ncrease wou]d be requ1red to br1ng forth enoughf
agricultura] Tabor to staff the productlon enterprises deslred by'rural
households
_ Government promot1on of f1sher1es w111 have d1fferent effects 1f 1t re- .
su1ts 1n (1) an expansion of large-scale f1sher1es or improvements 1n the1r
techn1ques wlthout change in the techn1ques used by rural househo]ds engaged
in sma11-sca1e fishing or (2) techn1ca1 1mprovements made by the sma]]er
genterprlses engaged 1n by the rura] househo]ds 1n our samp]e Our Table 16
'!presents the consequences for the rura] sector of a fa11 in f1sh pr1ces ar1s-
\'ing from the f1rst s1tuat1on apprec1ab1y greater f1sh consumpt1on by rura]
;ahouseholds, a10ng w1th reduced consumpt1on of roots fats and o1ls and to
a 1esser extent, r1ce and m1sce11aneous foods On the average a ten percent 5
decrease 1n flSh prlces would cause. a three percent reductlon 1n the ca]or1c
’;content of the d1et Our e]ast1c1ty resu]ts by expend1ture classes [Strauss
’,et al., 1981b, p 49] 1nd1cate that the d1ets of 1ow expendlture househo]ds
:iwou1d fa]] flve percent 1n caloric content. Of course these reductions re-
'f1ect adverse effects on 1ncome in the househo]ds that produce fish.
' Househo]ds that are consumers on]y w111 1ncrease their caloric 1ntake
i(hy two percent in the lowest expend1ture group and a]most one perceni 1n
.the othertwo groups [1b1d R p 48]) Furthermore the prote1n qua11ty of

the diet will 1mprove The response of flsh consumpt1on to lower fish pr1ces
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1s,high?uamong 1owfeXpenditure‘househo1dsﬂthe=e1asticity;isfe1;29[{1bid},
P. 36]

we have not est1mated the effects of.a fal] 1n f1sh prlces resu1t1ng
“from improved methods used by rural househo1ds In such a case the adverse
income. effects’ on rura1 flsh1ng households wou1d be sma11 The e1ast1c1ty
of demand for f]Sh (at least 1n the rura] sector [1b1d ’ p, 36]) is. near]y
unity, so tota] rece1pts from fish sa]es m1ght be near]y as great after the’
lproduct1on expans1on as before Thus no great fa11 n production costs
_fwou1d be requ1red to make the 1ncome effect on f1sh1ng households a favor-fm
efable one In thlS connect1on we shou]d note that Linsenmeyer [1976 p 160]{
;'found that sma11 sca1e fishlng was not only prof1tab1e but more prof1tab1e :
,fthan 1arge sca1e f1sh1ng technlques |
Changes 1n the pr1ces of pa1m products, on the average have neg11g1b1e-
'effects on ca]orlc ava11abll1ty They lead to lower consumption of oils
Aand fats -and. greater consumpt1on of other foods Thus Produce Marketing
Board pr1ce po11c1es appear to have 11tt1e effect on the nutr1t1ona1 status
| of rura] househo1ds
However, more research 1is needed on th1s quest1on }There7are marked

'dlfferences 1n the 1mportance of pa1m product output to varlous househo1ds

The diets of those who produce few palm products w111 be adverse1y affected

by increases in the pr1ce of palm o11, for there 1s no benef1c1a1 income ef-

] Furthermore our assumpt1on that

fect to offset the adverse pr1ce effects
the pr1ces of palm 011 and pa]m kerne] change 1n the same proport1on is too

.restr1ct1ve We must know the effects of separate changes in the two pr1ces.

o ]The own-price elasticity of uemand for palm oil is -0.82 for L house-
holds, rising (in absolute terms) to -1.25 for H househo]ds [Strauss et al.,
1981b, p. 36]. See also Smith et al., 1981, p. 83.
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There are many s1gn1f1cant pol1cy 1ssues that have: not been d1s-

, cussed here Strauss et al [1981b pp Sl 57] cons1ders a number of them.

In addft1on, calor1c ava1labfl1ty 1s only one of the nutr1tlonal quest1ons |
deserv1ng study, though 1t 1s undoubtedly the most 1mportant 51ngle questlonl
for Slerra Leone. Nutrients other than calor1es should also be examlned--h7
prote1n at least, plus iron and ‘the B-v1tam1ns, as well as‘others. With the
data now ava1lable thls would not be difficult. Furthermore, for calorles,

and perhaps for other nutrients as well, it would be useful to classify house~
holds by the rat1o of nutrient availability to the est1mated requ1rementfor the
household Our per capita figures are useful but far 1nfer1or to household-
‘by-household compar1sons of nutrlent ava1lab1lity W1th recommended nutrlent
ellnwances if we wish to have a sound understand1ng of the number and charac-
teristfcs of households at nutr1tional risk Lastly, although this study |
‘has revealed a great deal of lmportance about low 1ncome households the data
;conta1n much more . that would be useful ~We- Tieed to examlne the: character1s-
'tics of low 1ncome households To understand the food choices of low income

households IS 1mportant to understand why the1r 1ncomes are Tow would be

still more useful



CHAPTER IV
CONCLUSION

It 1s clear from this and ear11er reports from th]S project that house-
’holds that produce 1arge amounts of thelr own food respond to pr1ces and
~wages 1n a systematlc way, that these responses can be predicted and that
,the nutrit1ona1 consequences of government p011c1es that affect prlces and
wages can be antlclpated and taken into account in choos1ng these pollcles
lIt is clear a1so that the effects upon rura1 households are ‘more: comp11cated
than- those upon urban fam111es Urban househo]ds are affected only by the
consumptlon consequences' rura1 househo]ds by both the production and consumps
tlon effects of any event In addltlon effects differ among commod1t1es,
among reg1ons, among ethnlc groups among expendlture c1asses and: between
those who do and those who do not produce a g1ven commodlty

In partlcuIar, a rlse 1n the agrlcultural wage rate 1ncreases both
‘calorles and proteln 1n the average rural diet, at the expense of the mar-
'keted surp]us of r1ce as 1ong as the rate is a free market rate Po11c1es
‘that 1mprove the product1v1ty of rura1 labor are c1ear1y benef1c1a1 for
,rural d1ets

Lower pr1ces for fish, if they result from the compet1t1on of 1arge
:sca1e f1sher1es,‘1ncrease the proteln content of the average rural diet,-
’rbut reduce che energy content, as a result of the adverse effects on, rura]
1ncomes from f1sh1ng But. f1sh1ng 1s at best a, minor act1v1ty for most house-
-;holds Among non-flshlng households calorlc ava11ab111ty rises in greater
»1degree for low income households than for others.

Increases in  the producer prlce of r1ce increase ‘the marketable surp]us
of r1ce slgnlflcantly, w1th 11tt1e effect on the energy content of the aver-

7age rural dlet. ’Householdsgfn the Towest expenditure class, however, consume
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apprec1ab]y more calor1es as a resu]t of the 1ncreased producer price

The effects of manyw‘ther pol1c1es can be ant1c1pated by sim11ar analy-v

sis. No 1onger need we fee] that the nutrit1ona1 consequences of government

po]1cies 11e beyond our capacity to pred1ct
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