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PREFACE
 

This isthe seventh in a series of studies of the food consumption be

havior of rural households:in Sierra Leone. The project, carried out under
 

the.direction of Professor Victor E, Smith of the Department of Economics of
 

Michigan State University, has been funded by the United States Agency for
 

International Development (USAID), under Contract No. AID/DSAN-C-0008. Its
 

purposes are to develop methods for analyzing the effects of economic events
 

and policies upon the food consumption of households that produce large frac

tions of their own food and to measure food consumption levels and the deter

minants thereof for rural households in Sierra Leone. The data were collected
 

during 1974-75 by the Rural 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 Byerlee of the Njala Rural Employ

ment Research Team directed the collection of the data. We deeply appreciate
 

the opportunity to use these dat and the help that Drs. Spencer and Byerlee,
 

as well as many others, have given us in interpreting 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 Agricultural Economics and Extension
 

at Njala UniversityCollege, Njala, Sierra Leone.
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INTRODUCTION
 

The nutritional situation in a developing country 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 inSmith et
 
al., 1981, and the results of systems estimation of a household-firm model in
 
Strauss et al., 1981a, 1981b.
 

All 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 I
 

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 population 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 likely to be affe!cted 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 ,
 

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.
 

PREVIOUS PACE A I
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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.
 

Within enumeration area i (i =1, 2, 3) of any zone we estimate Ri' the
 

per copita consumption of a specific good, according to the following formula:
 

,Yij
 

xij 

where Eyij is the total consumption of'the good by the sample households in
 

Enumeration Area i(EA i)and Ex.. is the total number of people-in the sample
*13
 
J 

inEA i.
 

As we take the populations of the enumeration areas as substantially
 

equal within any ecological zone, we estimate the per capita consumption for
 

zone h, Rh' as the unweighted average of the R.:
 

(2) Rh = (ERi)/n 

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

The per capita consumption estimate for the entire rural sector, R, is
 

the weighted average over h of the Rh) where the weights are the rural pop

ulations of each zone. Thus,
 

(3) R = (ENhRh)/ENh, where Nn 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 Rih, the estimated mean 
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consumption ratio in enumeration area i of zone h. We then estimate the
 

variance of the mean consumption ratio for zone h as a whole (Rh), and finally
 

the variance of the estimate R for the entire population. For proofs see the
 

technical note.
 

In any enumeration area i, the variance of Ri may be estimated by
 

2 n1 2 'n :. . ..= [l n ., ., E~ . /.....ni -l.],.(4)'1S i .. ni/N.- /x ini][ E. (y :y.. -Rixi 

1~ I j=1 I 1.i tV 

where n is the number of households in the sample in EA i, andNi is the total
 

number of enumeration areas in the sample in EA i.
 

Second we estimate the variance within the zone. Zonal variance is
 

composed of two parts. The first component measures the variability among
 

enumeration areas, S the second the variability within them, S2 Math

ematically this is stated as follows,
 

(5) S2 (^h) = I-(( - /K)S,2 + (n/K) s' 

where
 

(5.1) Sl2 (R.hh / (n-i) 

.and
 

(5.2) S2 (1/n) . s2 , within any given zone, h. 

Kis,the total number of enumeration areas in the zone.
 

The estimated variance of R, the estimated overall consumption rate for
 

all zones, is given by
 

(6) s2 (R)= (EN s2(Rh)) /(E.Nh) 2. 

Complications can arise if,as happened when our data were being
 

collected, the planned s.ampling 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
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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 inwhich only one enumer

ation area was represented and two enumeration areas inwhich 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 ni is equal 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 itwas impossible to calculate the variance between enumeration
 

areas. (Inequation 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
 

equation 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
 
population.1
 2,042,100 yields aggregate figures for the 1974-75 rural 


We present the information for 24 commodity groups, with one exception de

fined as inTable 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
 

1Ifwe 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 Sierra Leone.
 

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



Commodity

GroupEx 


Clean rice 


Other cereals 

Cassava 


Yams 

Other root crops 


Palm kernel. 


Palm oil 

Palm kernel oil 


Other oils and fats 


Groundnuts 


Other legumes 


Fishe 

Game 

Other meat 

Other animal products 


TABLE 1
 

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

(Kilograms)
 

Consumption 


All Eight Zones Excluding Zone Seven 

Group 
 From Home 
 From Home-

Total Production Total Production 


86.8 63.1. 88.1 66.2 

( 18 4 )c ( 18 4 )c (18 4 )c

9.7 8.5 12.8 11.2 

(3.3) (3.1). (3.3) (3.1)

21.9 14.3 26.7 18.9 

(3:1) (5.1) (3.1) (5.1)

0.7 0.6 0.9 0.8 

(0.7) (0.7) (0.7) (0.7)

0.3 0.3 0.5
(0.1) 0.4(0;1l) (0.1) (0.1) 

... 

12.4 6.9 14.1 7.0
(2.7) (1.6) (2.7) (1.6)
0.1 0.0 0.2 0.0 


(0.1) (0.0) (0.1) (0.0)
2.3 2.2 
 3.0 3.0 

(2.8) (2.8). (2.8) (2.8)

6.6 5.2 
 8.5 6.8 


(2.4) (2.3) (2.4) (2.3)
1.8 1.7 2.3 2.1 

(0.9) (0.8) (0.9), (0.8) 


53.7 7.7 65.1 10.1 
(13.2) (5.0) (13.2)" (5.0)

1.4 0.3 1.7 0.4 
(0.6) (0.1) (0.6) (0.1)
1.2 0.4. 1.6 0.5 

(0.8) (0.4) (0.8) (0.4)
0.2 0.1 0.3 
 0.1(0.1) .(0.1) (0.1) (0.1) 

Production
 

All Ecuding
lu t g
 
Eight 
 Zone b
 
Zones Seven
 

198.0 206.9
 
(34 .1 )c (341
 
10.0 13.2
 
(3.3) (3.3)

16.9 22.4
 
(5.4) (5.4)
 
1.0 1.3
 
(1.3) (1.)
0.4 0.5
(0.1]) (0.1) 

241.3 312.8 

(260.6) (260.6)

9.2 9.8 

(2.1) (2.1)
0.1 0.1
 

(0.0) (0.0)
3.1 4.1
 
(4.1) (4.1)

8.2 10.7
 
(4.3) (4.3)

1.7 2.2
 
(0.8) (0.8)
 

57.2 75.6 
(5.1) (5.1)
0.3 0.4 

(0.1) (0.1)
0.4 0.5 

(0.4) (0.4)
0.1 0.1
 

(0.1) (0.1) 



TABLE 1--Continued
 

Consumption 
 Production
 
CoGrodity All Eight Zones 
 Excluding Zone SevenA
 

Group All Excluding
 
Total -From Home 
 From Home Zones Sevenb
 

Production TotalProduction
 

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)
 

Sugarf 0.3 ... 0.4
f(0.1) (0.1-) 
Salt and other condiments 2.2 ... 2.7 

(0.31 (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) (4.1) 
 (4.5) (4.1) 
 (4.3) (4.3)
 

aStandard errors are given in parentheses.
 

bThe Northern Plateau.
 

CThe standard errors 
for eight and for seven zones are identical because Zone 7 could not be used in estimating them.
 

dPalm kernel is not consumed in significant amounts. We include it here because it is produced jointly with palm oil when the
 
fresh fruit is processed. Palm kernel 
can also be produced without producing oil by collecting the dried fruit.
 
eIn fresh fish equivalents. 
 Dried fish weights were converted to their fresh weight equivalent by multiplying by i:193.

Production figures are for fresh fish only.
 

fNone Js produced by the households in our sample.
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The entries in parenproduction, but not consumed in significant amounts. 


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
 

bit better than for consumption from home production, except for palm
are a 


That figure exceeds the value of the estimate. Fortunately, we are
kernel. 


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
 

al., 1980, Table 3.2, p. 32], shows close correspondence. The
[Smith et 


figures do not agree entirely, of course, because some zones with small pop

ulations provided relatively large proportions of the sample. When the per
 

zones are weighted by the populations
capita consumption rates of the several 


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
 

The population
rice, and alcoholic beverages (almost entirely palm wine). 


estimate for cassava root consumption (22 kg per capita) is less than half
 

One zone with very high consumption
of the figure for the sample (52 kg). 


(the Riverain Grasslands) accounts for 16 percent of the sample households but
 

has only three percent of the total rural population, while three zones with
 

percent
low consumption ratios provide only 30 percent of the sample but have 61 


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
 

That zone,
reported consumption in zone 7, the Northern Plateau, is zero. 


although it provides only 3.6 percent of the sample households, contains 24
 

percent of the total rural population.
 



TABLE's2 

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

Ecological Rural 
Zones Population 

1. Scarcies 156,900 

2. Southern Coast 94,900 

.3. Northern Plains 277,600 

4. Riverain Grasslands. 56,600 

5.1 Boliland 172,200 

6. IlMoa Basin 466,200 

7. Northern Plateau 495,500 

8. Southern Plains 322,200 

'Sierra Leone 2,042,100 

SOURCE: Spencer and Byerlee, 1977,.Table 3.1, p. 10. 

With alcoholic beverages the same weighting phenomenon has the reverse
 

effect. Per capita 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
 
average for 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 (495,500 of 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
 

We can make useful statements
population exclusive of the Northern Plateau. 


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
 

7 is included. In most
commodities remain about the same whether or not zone 


respects the five households inzone 7 behave quite like those in the rest of
 

rural Sierra Leone. But the question 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 like
 

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 households 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.
 

IZone 7 is roughly the eastern half or two-thirds of the Northern Province
 
(Figure 1). Its westernmost portion consists of the following chiefdoms:
 
Tambakha, Sela-Limba, Sanda Loko, Magbaianba, Pendembu-Gowahun, Safroko Limba,
 
Paki Masabong, Kafe Simiria, *faneand Bonkolenken. All chiefdons east of those
 
are in the Northern Province. [Sierra Leone. Surveys and Land Department,
 
1970].
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Tible 1 also gives figures for production and the quantities consumed from 
home production (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 oil and 83 percent 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) 1 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 lives 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 oil 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; 

IThe 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].
 

2Our estimate of calories from fish is somewhat high; the conversion factor
 
used for dried fish seems to have been intended for fish dried more thoroughly

than 	is usually the case inSierra 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 South
 



TABLE 3
 

DAILY CALORIES PER CAPITA (TOTAL, FROM HOME PRODUCTION AND
 
FROM MARKET), FOR NORTHERN AND SOUTHERN HOUSEHOLDS
 

a
 
North (Zones 1, 3 and 5) South (Zones 2. 4, 6 and 8)


Commodity Seven Zones,
 
Group Total From Home From the Total From Home From the All Sources
 

Calories Production Market Calories Production Market
 

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
 

Palm 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 5.5 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 . 3.1 2.3 0.8 0.2 0.0 O.2 1.3 

Vegetables 21.0 15.9 5.1 13.6 8.6 5.0 16.S
 
Citrus fruit 0.4 0.4 0.0 5.7 5.1 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 2.7 12.8
 

Sugar 5.9 0.0 5.9 2.9 0.02 4.1 
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, alcoholic 19.4 13.2 6.2 7.7 '5.6 2.1 12.3 

Total 1,875.0 985.1 889.9 2,098.9. 10447.0 651.9 2,011.0
 

Population 939.9 1,546.6
 
(inthousands) 605.7
 

aZone 6, the sampled portion of the Eastern Province, is here included with the Southern Province.
 



Technical Note:
 

Estimation of Per Capita Consumption
 

by James H. Stapleton
 

Since sampling is indcpendent from zone to zone, we first discuss
 

the estimation of per capita consumption of a commodity within a
 

zone, then later combine-these estimates for an overall estimate across
 

zones,
 

Estimation Within a'oZone:
 

Let the enumeration areas be A1, A2...,A K with total consumptions
 

of the commodity of interest in the populations Y1 ' Y2 'YK"
 

Suppose each enumeration area has the same population P.
 

Let the Ni households in area Ai have consumptions Yill'Yi2"'Y'iNi
 

and household sizes Xil, Xi2 ,...,XiNi, Then
 

Y=Yij and P= Pi 
=i
 

for each i. We wish to estimate the mean consumption per person
 

(QYi)/PK= (yRi)/K =R
 

for
 

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

In this study n enumeration areas were chosen at random without
 

replacement, and from each chosen enumeration area Ail households
ni 


were chosen at random. That is,the sampling design was two stage
 

sampling with enumeration areas as primary units, households as
 

secondary units. Let yi and x be the consumption and size of the
 

ith chosen household in the ith chosen enumeration area. Let
 

15
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.. . ( Y .)/" ) and R 1 

j/X.ie are independentt the~Under the super-P°ulatiRnhodelntha~


a i u
 
hs i 


with equal variancesi 
v a 

f Cochransi, Rp.i58ha ratio estimator withunit is 
.(See
estimatorsgiven primaryesimtos 


and approximate variance
 
approximate expected value 

Ri 


2 i C)i 'RiXij)J 
2/( -i)) 

02i = 

- 1 ) 3 
" Ri Xi j ) 2 / ( n i 

n
 . --02i2 may be estimated 
by 

~ [: ~(.(i2~ 
ii


i) /x.,j
2 =-(1ni/

s2i 

(See Cochran, 
pages 153-5.)
 

The numbers of households in the chosen enumeration areas were 

the sampling fraction n /Ni' is close
known only roughlY. However, 

above may be omitted.
( j-n'//'.i)to zero, so that'the factor 

te are now in position to apply Theorems 11.1 and 11.2 of 

K/n if area ii 
is
We ae
nA=RVW 
 = Ri Yi 


Cochran (pages 300-3). 
Let Y. 


the sample, 0 
otherwise.
 

Then Theorem 11.1 states that
 

)Var(Ws (K/n)i 

1
1(
(K/n)2[Var( Ri) 
+ (n/K)j13, 

so that
 
Var(R) = (1/n)[('-n/K)R2^ + c2 
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where
 

*2 K
2 -K 
= X(Ri-R)2/(K-1) and = ?/K 

Theorem 11.2 states that an unbiased estimator of Var(R) can be
 

constructed from an unbiased estimator of a2 for one-stage 
sampling by inserting R4 in place of Rb in a b 

adding the term 

(i/K)2 w!' s (linK) 2is s21 1 i 

Thus, an unbiased estimator of Var(R) is
 

(*) S2(R) = (1/n)[(1-n/Kk 2 + (n/K)S22 ] 

where
 

S2= n(Ri-)2/(n-1) 

and
 

•$2:(l/n).Zs2
 

2 ~ i1
 

S(R) is only asymptotically unbiased, of course, since each 
Ri is
 

saypoialasymptotically unbiased for Ri, " and each s2i21 is asymptotically 

2
unbiased for a2i. 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 $22 is substantially larger than S12 (and such was
 

not the case), K plays relatively little role in the determination
 

of S2(R).
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Combining Estimators Across Zones
 

Let the zones be indexed by h, with h.= 1,2,...,N. Let Rh
 

be the population consumption'ratio and let Rh be its estimator for
 

zone h. Let S2(Rh) be the estimator of the variance of Rh
 

defined.above. (There seems little danger that; these new meanings
 

for these symbols will lead to confusion).
 

We wish to estimate the overall consumption rate
 

R = (INhRh)/(INh)
 

where Nh = population of zone h.
 

The estimator
 

R = (INhRh)/INh
 

is asymptotically (as numbers of households sampled increases)
 

unbiased for R. An asymptotically unbiased estimator of its variance
 

is then
 

S2(R) = (INh2S2(Rh))/(INh)
 

Reference:
 

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

New York.
 



CHAPTER II
 

FOOD FLOWS
 

The Food'Accounting Matrix
 

Itwillimprove our understanding of food production and consumption
 

patterns ifwe organize such Information as that just presented into a food 

accounting matrix which shows. the flow of food from the household that pro

duces it into the market or into direct consumption and from the market into
 

consumption by other rural households or by households in the nonrural 
sec

tor. [Cf. Hay, 1978, pp.-251-255.] In our variant of this procedure we do
 

not attempt to study food flows within the whole of Sierra Leone, but simply
 

flows within the rural sector and'the consequences of rural production and
 

consumption activities for food outflows to other sectors, 
 We limit our

selves to information available from our study of rural households: the to

tal consumption of such households, the quantities consumed from their own
 

production, the quantities produced by such households, and the quantities
 

made available to the market.1 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 government. 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
 

1The conventional food accounting matrix (more generally, the social ac
counting matrix) makes use of national income accounts or other such aggre
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.
 

1.9
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4C 	 Available for 
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1 n Produced Marketed 	 Consumed et marketable 

Csurplusa 

aThis category, calculated as a residual, also includes 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 SIERRA LEONE
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in the body of the table the entries record the disposal of'physical
 

quantities. 
 The monetary values of these quantities constitute the
 

receipts (invalue terms) of-the units whose accounts each column presents.
 

Column 1 in Figure 2 shows how theproduction of any commodity is
 

disposed of or used. Rice, for instance, is used for seed, some is sold t6
 

the market and some is consumed within the household that produces it. The
 

total quantity-soldto the market is the quantity marketed, disposed of

as column 2 indicates. Some is sold to rural households (which buy part
 

of their rice from the market) and the remainder isavailable for sale
 

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 inventory changes from the quantities available for sale
 

outside the rural sector. 
The third column records how households dispose
 

of food. They consume it (which produces energy used in production), give
 

or lend it to other households, or lose a portion of it. We have not
 

separated gifts and loans from household consumption (the figure would be
 

negligible for rural households as a whole), but we have adjusted the con

sumption figures for losses in storage. We have not adjusted the consump

tion figures for household wastage-and losses in good preparation.
 

The fourth column 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
 

in inventories, losses in transportation or storage, and any excess of
 

gifts or loans given or repaid over gifts or loans received.
 



We must point out that the rural households regarded as consumers under
 

the heading "Appropriation Accounts" are the identical households whosepro

duction activities are recorded in the production accounts. We follow the
 

traditional practice of separating production and consumption activities in
 

the food accounting matrix (FAM), but we must not forget that in rural Sierra
 

Leone these are simply'different aspects of the activities of the same set
 

of rural households.
 

We have not followed the traditional practice of including an accumula

tion section. Our data do not permit us to determine whether food inventor

ies 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 them the means to obtain the other food or non-food commiodities they
 

require.
 

The marketing sector receives the quantity itmarkets 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
 

All other sectors, of course, receive the quantities
the marketing sector. 


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 households, all of them 

Limba households in a single enumeration area. This isclearly not an ade

quate basis from which to project production and consumption patterns for 

the 495,500 persons living 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 living 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 Leone 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 specifi'c about the differences..
 

InTable 4 the 24 commodity groups listed in Table I have been combined
 

into nine categories.1 Six of the nine are identical with the categories
 

used in Table 1. "Other cereals" in that table has been divided here into
 

1Ifmore detail is wished the reader may construct an FAM with 24 com
modity classes by using the data as given in Table 1.
 



PER CA?':A FOOD AND CALORIE FLOWS IIlRURAL SIERRA LEOE.£, 1974/75 
(Food in kilograms per year; calories in calories per day) 

k-quisitions 
Production Accounts 

(Activities) 

Appropriation Accounts 

Market 

Disposals A' U 

0 

.5.2~ 
2 3 4 

1011 

6 611 

12 

7 812 

13 
WI 

Ch13 

14 

14 

r-

1 5 16 

0C 

. 

17 

0 

18 

Rice 1 37.5 

0 

0 

Sorghum 
Other cereals 
Cassava 
Palm oil. 
Groundnuts 

2 
3 
4 
5 
6 

b 
b 

b. 
b 

b 
-< Fish 

Alcoholic beverages 
All other 

7 
8 
9 

b 
b 

b 

Rice 10 103.2 
Sorghum 11 
Other cereals 12 
Cassava 13 
Palm oil 14 
Groundnuts 15 
Fish 16 
Alcoholic beverages 17 
All other 18 

0.1 
1.9 

3.5 
,2.8 

3.9-1 
-

-
65.5 

- 0.9 
344.3 

L ' 

§ 
U*g 
< 
_ 

Rice 19 
Sorghum 20 
Other cereals 21 
Cassava 22 
Palm oil 23 
Groundnuts 24 
Fish 25
Alcoholic beverages 26All other 27 

66.2 
3,7 

7.5 
18.9 

7.0 " 

6.8 
10.1 9.0 24.9 

21.9 
0.6 

1.0 
7.8 

7.1 
- 1.7 

S.o 
1.8 2 

0 

I 
E 

Rice 28 
Sorghum 29 
Other cereals 30 
Cassava 31 
Palm oil 32 
Groundnuts 33 
Fish 34 
Alcoholic beverages 35 
All other 36 

81.3 
-0:5 

0.9 
-4.3 

-4.3 
2.2 

10.5 
-0.9 

332.0 

Total 37 206.9 3.8 9.4 22.4 9.8 10.7 75.F 9.9 369.2 103.2 0.1 1.9 * 3.5, 2.8- 3.9 65.5 0.9 344.3 

w 

z 
-u 

-

= 
-
u 
M 

Rice Cl 
Sorghum C2 
Other cereals C3 
Cassava C4 
Palm oil CS 
Groundnuts C6 
Fish C7 
Alcoholic beverages C8 
All other C9 

660.4 
34.6 

76.9 
57.1 

167.8 
•101.7 

17.2 
8.6 

141.5 

217.9 
5.6 

-10.0
24.8 

. 
162.4 

26.5". 
266.6 

3.7 
27.7 

Total CIO 1265.8 745.2 

aNot including the Northern Plateau.
 
b~nta on quantities Lsed for seed were only available for rice.
 



TABLE 4 --Continued 

Appropriaticn Accounts
 
Acquisitions Consumption Activities
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Total 
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sorghum, the principal component, and all other cereals except rice. "All
 

other" here includes sore agricultural products not ordinarily used as food.
 

The principal one is palm kernel. The first eight classes inTable 4 include
 

all foods consumed by at least 66 percent of the households in the sample,
 

except for salt, Maggi cubes, onions, and peppers and chillies. They L so
 

include alcoholic 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 1974/75 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 inthe household that produced them. Rural households, however, also,
 

buy an appreciable portion of the rice they consume, as we see from row 19.
 

Cell 19,10 shows that 22 kilograms of rice per capita were purchased from
 

the market during the 1974/75 season, for a total household consumption of 88
 

kg per capita (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
 

lIt 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.] 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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available for consumption outside the rural sector of 81 kg, shown incell
 

28,10.
 

Reading down the columns-shQws how a given total is disposed of--to
 

whom the product goes. Reading across the rows shows what each activity or
 

account acquires (net) from a given total. Thus, from the total output of
 

207 kg per capita, rice production acquires 37 kg of rice for use as seed,1
 

the producing households obtain 88 kg for consumption,iand 81 kg are avail

able for sale outside the rural sector. The total consumption of rice by
 

rural households (row 19) consists of 66 kg grown by the household that con-

I. 

sumes it and 22 kg purchased from the market.
 

As we saw from Table 1, the principal food items produced in Sierra
 

Leone, measured in kilograms per capita, are rice (207 kilograms per capita),
 

fish (76 kilograms), 2 vegetables (33 kilograms) and cassava root (22 kilo

grams). InTable 4 vegetables are included in the "all other" category.
 

(cell 9,37 or 37,9). The principal component of the "all other" category
 

is palm kernel, of which 313 kilograms are produced per capita. Palm kernel
 

is not used to a significant extent as a foodin Sierra Leone, but we in

clude it among the production activities because it is a joint product in the
 

production of palm oil. Palm kernel can also be produced from the dried nuts
 

without producing palm oil.
 

Most of the food produced by the rural sector is consumed by the house

hold that produces it. Consumption from own production 3 is recorded in Table 4
 

IData 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
 
inour 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 provided to the market by the
 

rural sector, generally small by comparison, are given in rows 10-18 of the
 

same columns.1 Only for rice, fish and "all other" do the markets receive
 

large quantities in relation'to the quantities consumed within the producing
 

households. Furthermore, the entry for "all other" is large primarily be

cause It includes palm kernel. Even after eliminat-ing this, however, the
 

market receives 31 kilograms per capita of the "allother" group, somewhat
 

more than is retained by households for their own consumption. The largest
 

component of this 31 kilograms consist of vegetables. (Cf, Table 1.)
 

While rural 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 in 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 (included 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
 

IUnless the quantities are relatively large itisunlikely that they dif
fer significantly from zero, once one takes account of samplin9 error.
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equivalent to approximately 126,000 metric tons for that three-quarters of
 

the rural population contained in the seven ecological zones covered by these
 

figures. Ten and one-half kilograms of fish per capita are equivalent to
 

some 16,000 metric tons of fish, while 2.2 kg of groundnuts per capita are
 

equivalent to some 34,000 metric tons of grounnuts. Many of these per capita
 

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

siduals, cannot be regarded'as'particularly accurate.1 Negative figures for
 

the net marketable surplus may be regarded as errors, reductions in inven

tories, the result of gifts or loans, or consumption of commodities produced
 

outside the rural sector. In the case of palm oil (cell 32,14) we know that
 

an appreciable amount of palm oil is produced by the marketing board or others
 

from oil palm fruit produced on plantations, 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 root (cell 31,13) may be
 

in error; the data concerning the production and 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 may be compared with Table 3,which gives the breakdown
 

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).
 

1Indeed, 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 S 

PER CAPITA FOOD AND CALORIE FLOaS. 1974/75 ,aFIVE GROUPS 
(food In kilograms per'year; calories in calories per day) 

Appropriation Accounts 

Acquisitions Production Accounts(Activities) 

Market 

C 'U C3 
'U 'U 0..'U' 06 ' 

CC 'U 'U -
U ... .0. 

Disposals 
__- a-'" 

I 
a.U C L -

-
- a.04je.0 

a 
U.% ! 

'1 234SC 
h 6 7 0 - C. 

Rice 1 37.5 
Root crops and other cereals 
Oil1s and fats 

2 
3 

. Fish and animal products 4 
Miscellaneous foods S 

Rice 6 103.2 

Root crops and other cereals 7 6.1 

Oils and fats 8 316.7 
Fish and animal products 9 65.4 

Miscellaneous foods 10 34.6 

= Rice 11 66.2 2i.9 
U Root crops and other cereals 12 31.2 ~9.6 

o Oils and fats 13 -10.0 
- Fish and animal products 14 11.1 S7.6 

"Z Miscellaneous foods 15 35.6 '12.8 

M. C x . Rice 16 81.3 

E Root crops and other cereals 17 -3.S 
> Oils and fats 18 309.4 

Fish and animal products 19 7.8 
Miscellaneous foods 20 21.8 

Total 21 206.9 37.3 326.7 76.5 70.2 103.2 6.1 316.7 65.4 34.6 

Rice CI 660.4 217.9 
Root crops and other cereals C2 173$ 40.8 

- C Oils and fats C3 240.6 167.3 

= Fish and animal products C4 21.4 '73.7 
Miscellaneous foods CS 170.1 45.5 

Total C6 1265.8 745.2 

allot including the Northern Plateau. 



TABLE 5 -- Continued
 

Acquisitions 
Appropriation Accounts 

Consumption Activities 

Rural Households 

U *1 A 
All Other 

- Total 

V.. 08C 19w 2 21 

Disposals e n an thrcees o4 
.. 

40o. 
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- C2.La jo... 

-j~ 

.- .~r~ o1.6zUo c -a.A7..ai:1 ZL 70. 

Rice 

_________________ 

1 

U12 

88.110. 

13 15i 16 17 18 19 20 21 

Cu 

Root crops and other cereals 
Oils and fats 
Fish and animal products 

Miscellaneous foods 

2 

4 

5 

40.8. 

68.765 

48.4 

309.4326.7 

21.8 

2 076. 

70.2 

Rice 

Root crops and other cereals 

6 

7 
16.1 

6.7 
-

> 
Oils and rats 
Fish and animal products 

Miscellaneous foods 

16 
9 

10 
65.4 

65.4 

o 
c 

* -

-

M 

Rice 11 
Root crops and other cereals 12 

Oils and fats 13 

Fish and animal products 14
Miscellaneous foods is 

88.1 
40.5 

17.3 

48.4 

E 

Rice 
16 

Root crops and other cereals 17 
Oils and fats 18 
Fish and animal products 19 

-3.5 

3.5 

307.4 

L iscellaneous foods 20 2.8 

Total 21 88.1 40.8 17.3 68.7 48.4 81.3 -3.5' 309.4 7. 21.8 

't 

uZLo 
C 

Rice C 
o Root crops and other cereals C221. 

Oils and fats C3 

Fish and animal products C4
Miscellaneous foods CS 

c~ Total C6 

8 . 

24.9 

215.6 

2011.0 
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The Five-Group Table
 

W4 present Table 5,which uses the five food groups of the systems
 

model, because we wish later to look at systems estimation projections of
 

the effects of price changes on production and consumption. There is no
 

information here that is not in Table 4, but the information is presented
 

in different groupings. Table 6 defines the content of each of the groups.
 

The only comodity 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 cereals" 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" group. Simi

larly oils and fats inTable 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. The 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).l
 

1Note that the sampled area in the Eastern Province is here included
 
with the Southern Province,
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""TABL 

.tDMODITY :2flRDUIS -'JSED 1N SYSTEMS IST.JJAT3 DN. 

Ri ce 	 'Rice 

Root crops and
 
other cereals Cereals other than rice, cassava,.yams, other root.
 

crops
 

Oils andfats Palm oil, palm kernel oil "other oils & fats ands., 
.(for-production only) palm kernels 

Fish and animal
 
. products Fish, game, other meat, other animal products
 

Miscellaneous 	 Groundnuts, other legumes, vegetables, citrus fruits, 
foods 	 bananas, plantains and avocados, other fruit, kola

nut, nonalcoholic beverages, alcoholic beverages, and
 
(for consumption only.) sugar, salt and other condiments
 

tionfooos I.Iotnin. Tuv . transDort.--service arnd .rereinonies. 
education,_IDDacCr., 1.c0i sauznc. .anc"Tiscellaneous 

Household labor Farm and nonfarm production and marketing activities,
 
plus labor sold out.- Excludes domestic activities such
 
as food preparati;i;ahiid-carc and ceremonies. 

aFor more detail see Strauss et al., 1981b, Table A.l, p. 64. 
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FOOD FLOWS BY REGION,1914/ 75 - FIVE FOOD GROUPSa 

(annual kilograms per capita; daily calories per capita) 

Appropriation Accounts
 

Production Accounts 

(Activities) Market
 

Acquisitions North (Zones 1, 3 & 5) South (Zones 2. 4,668) North (Zones 1, 3 & 5) South (Zones 2, 4, 6&8)
 

~ ~~ ,,~0~ 	 ~By 
U go = -" 
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0 

1andaniapro-cats a 
0, 

0 
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Rice 1 143.4 
Root crops and other cereals 2 4.4 
Oils and fits 
Fish and animal products 

3 
4 

- 108.8 163.608 

iiscellaneous foods 5 72.6 

SRice 16 	 138.8 

m	Root crops and other cereals 7 7..3 

Oils and fats 8 451.4 

Fish and animal products 9 2.1 
miscellaneous foods 10 "10.07 

i 'Rice 	 63.0 6..11 30.2 

Root crops and other cereals 12 12.94 8.8 

1
Fish and animal products 14 


Oils and fats 183 5 ... .
13.7ii;scellaneous foods 151 	 12.3 41.6 
Rio16 I68.3 16.4 

;Poo, crops and other cereals 17 6 0. 	 . 7 

SRice
Oils and fats 18 43. 13.2 	 445...
- j Fish and animal products 19 13. 1 7 
Miscellaneous foods 20 31. 12.2 

4113.2
Rice 	 21 

Root crops and otber cereals 22 	 -4.

± Oils and fats 23 103.64103.6 
=0iFisn and animal products 28 5.38.3
 
,liscellaneous foods 358-92 


Rice 25 122.4 
;IRoot crops and other cereals 27 - 42. 

." Fish and animal products 29 - 2.2 
-2.272.2i_ miscellaneous foods 30 

jIOilts 	 28
zi and fats 
 -42.6
ToasBy regionis 31 1206.4 17.3 110.1 175.9 114.2 207.1 50.3 466.6 12.4 41.7 143.4 4.4 108.8 163.6 72.6 138.8 7.3 451.0 2.1 10.0 

Totals ott,regions 32 206.9 37.3 326.7 76.5 70.2 140.7. 6.1 316.7 65.4 34.6 

IRice Cl 628.5 	 301.2-

"Root crops and other cereals C7 120.2238 .4 


u Oils and fats C3 31.6-124.4 

5' Fish and animal products C4 27.2 349.2 

' Miscellaneous foods C5 177.4 5 


z iotal CTN 984.9 ____ __________890.1 	 .1875.0 

Ric C6 609164.1 

IPoot crops and other cereals C7 207.5 42.6r250.7S214.1 

~--Ozls and fats C8 375.5 	 195.0 
Fishand animal products C9 	 1 6 525..42723. 25.3
Miscellaneous________ CIO_____________foods____________ 
Toa CTS 	 148 ____________ _ 652.1 

ariot The 	 North. 606.7; South. 93SV.9.
Incltiding the ~orthern Plateau. regional population figures (inthousands) are: 

Totals 

Both
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143.4
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1.3 6.1
 
5.0 65.4
21
2.1 .
 
10.0 34.6 

93.2
 

21.7
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53431.
 

84.7 83.1 

53.2 40.
 
513.2 40.
24.3 17
 
43.6 8.7

3.94 

113.2
 

-2.4 

58.9
 
122.4 118.8
 

-12.3 -395 

-2.2 7.8 

-42.4 7 .8.
 

929.7
 

158.3
560
 
376.4
 
177.2 215.6
24.6 


815.0 878.3
 

570.5 407.9
 

190.6 215
 
20981.95.
 

http:20981.95
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It is not a complete FAM, but contains all the essential information. 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,
 

market. Doing this increases the amount recorded as available for "all
 

other" households, but gives an accurate measure of the rice available for
 

consumption by rural households, which is our main concern,
 

In1addition to.the-regional detail, Table 7 includes totals for the
 

seven zones together. Except for the entry for rice sent to market and the
 

marketable surplus of rice, these figures are identical with the totals in
 

Table 5. The per capita figures for-the seven zones are population-weighted
 

averages of the two regional per capita figures.
 

The seven-zone averages conceal marked regional differences. The North
 

eats a little more rice than the South, but takes about twice as much from
 

the market. The South is a much heavier consumer of "root crops and other
 

cereals" (notably.cassava) and of oils and fats from home production; it
 

takes only about two-thirds as much fish and animal products from the market.
 

In total consumption the South takes less of fish and animal products, rice and
 

miscellaneous foods, and more of oils and fats and root crops and other cereals.
 

The South obtains 69 percent of its calories from home production, but
 

the North only 53 percent (of a somewhat smaller total). The South produces
 

far more oils and fats per capita than the North and much less of fish and
 

animal products and of miscellaneous foods.
 

On a per capita basis the North and South contribute about equally to
 

the marketed surplus of rice; the South is the major provider 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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FOC,:. .S 8Y EXPENDITURE CLASSES. 1974/75 - FIVE FOOD GROUPSa 
(kilograms per capita) 

Production Accounts 

(Activitics) 

Expenditure Classb 

Acquisitions Low - Under 350 Leones Medium  350 but Under 750 Leones High - 750 Leones and Over 
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IRice I11158.8 
Root crops and other cereals 2 

Oils and fats 3 

Fish and animal products 4 

Miscellaneous foods 5 


Rice 6 
Root crops and other cereals 7 
Oils and' fats 8 
Fish and animal products 9 
-l"scellaneous foods 10 

Rice 11 
'= Root crops and other cereals 12 

Oils and fats 13 
! Fish and animal products 14 

Miscellaneous foods 15 

Rice 	 16 

3:1 noot crops and other cereals 17 
0;	Oils and fats p u 

Fish and aninal products 19 
Miscellaneous foods 20 
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Fish and animal products 34 
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Oils and fats 28 
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1iscellanecus foods 30 
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Total 	 46 11". 21.8 26.2 2.8 17.3 4.1. 202.4 17.0. 58.6- 177. 40.8 685.1. 190.4-- 123.9. 

I 
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TABLE 8 -- Continued
 

Appropriation Account (Market) 


Expenditure Classb 

Acquisitions7 
Low - Under 350 Leones Medium - 350 but Under 750 Leones High - 750 Leones and Over 

-Expenditure 1=9 
. 0 

Dipsl 	 - L- w Lo v~ a 1 
m U	 :!Disposals o e	 cn


oi ~ *, ' 

. .- X-0 g ~ 
andofats 	 17 213I,1.016U O.Oi-s 18 20
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Fish and animal products 4 
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.4 K i= Fish. and animal products 9
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1.6
 
172.4
 
10.4 
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7.6
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1460.7
 

668.6 316.7170.9 65.4
 
80.7 34.6
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27.0 

44.1
 
26.0
 

9 .8
 
43.3
 
2.3
 
82.1 
76.9 

119.3
 

5..2 
56.5
 

146.8
 

15.4
 
45.2
-41.3 

-8.7 

161.3 

-1.3 1.
 
4.4
190.1


-65.1
 

-18.431.
 
657.9 309.4
 

133.9 7.8
 
64.4 21.8
 



Table 8 contains similar figures for households classified into three
 

expenditure groups: (a)under 350 Leones, (b)above 350 but less than 750
 

Leones, and (c)750 Leones and over. Similar tables could be developed for 

nine food classes, or 23, or even more, but budget restrtctions forced us 

to limIt the analysis to the five food groups. The per capita calorie en

tries will be given in'Table 9. In Table '8the per capita figures for the 

entire rural population of the seven zones are not simple population-weighted 
averages of the per capita figures for the three expenditure classes in that 

population. The proportion Inwhich the zones are represented in a given
 

expenditure class differ from their proportions in the population as a whole
 

and in each other. For the rural population of the seven zones as a whole
 

we estimate the 1974-75 ftgures by expenditure class 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
 

classes. Households in the low expenditure group consume less than half as
 

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 themselves. 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 al., 1980, p. 173.) The high expenditure.households may finance their
 

purchases with their large sales to the market of nonfood crops and of oils
 

and fats, fish and animal products, and miscellaneous foods--vegetables, for
 

instance (rows 11-15). On a per capita basis they sell less rice to the
 

market than either of the other expenditure groups,
 

We must also question the generally accepted proposition.[ibid,, p. Vi
 

that farmers give ftrst priorty to.rice-inorder to assure food:for theirfam

ilies, even though other crops may yield higher returns. Over half the
 

rice produced in each expenditure class goes to the'market and need not be
 

produced if the farmer ts. interested only in producing food for his family.
 

Moreover, the ratio of rice sold to the market to total rice consumedis
 

almost twice as high (3.5) for low income -households as for medium income
 

households (1,9).
 

Per capita consumption from home production does not differ greatly
 

between the tw6 top expenditure classes, although the highest group con

sumes more oils and fats (sometimes referred to hereafter as oil or oils)
 

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 oil is not far behind that of the middle expenditure
 

class (M).
 

In general, the 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
 

five times the quantity they retain for their own consumpti'on, The highest
 

expenditure households (H)market only a little more rice than they retain,
 

but 40 times as much in the oils and fats group (which includes palm kernel),
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nine times as much fish and nearly twice as much in the miscellaneous cate-


In general, the wealthiest housegory (vegetables, legumes, fruit, etc.), 


holds are large sellers of oil, ftsh and vegetables; perhaps the least well
 

off do not have these opportunities. However that may be, the least well
 

off are large sellers of rice, marketing almost exactly as much per capita
 

and nearly twice as much
 as the M households after accounting for seed usage 


as the Hgroup. Of course both groups of households also buy some from the
 

After provtdi ng for that the L and M households are the principal
market. 


sources of the marketable surplus of rice on a per capita basis (112 and 116
 

market only
kg, respectively, after allowing for seed use); the H households 


26 kg per capita. Taking 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
 

only 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
 

M households contribute appreciably
miscellaneous foods (vegetables, etc.). 


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
 

lower income classes.
 

Unfortunately, the less dependent a household is on rice production, the
 

better is its income. Spencer, Byerless and Franzel 11979, p. 43] found that
 

net margins to household labor and management from rice production were
 

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


http:subtracti.ng
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gnphrliy low in 1974-75 (except for subsidized mechanical cultivation),
 

in comparison with other rural activities.
 

However, 1974-75 was not an entirely normal year for rice production.
 

The rains came late and lasted less long than usual. While this apparently
 

had little effect on swamp rtce yields it did reduce yields from upland rice.
 

Thosezyields may also have been reduced by acreage increases that occurred.
 

in response to a doubling of the government's producer price for rice, The
 

larger acreages were associated with less weeding and poorer cultural prac

tices ingeneral. All in all, upland rice yields were about 60 percent of
 

those reported in earlier surveys. ISpencer and Byerlee, 1977, p. 54.] Of
 

course lower yields do not necessarily mean lower outputs of upland rice.
 

Snodgrass et al. 11oCJ, po. 155-6) estimating costs and returns for
 

1980, found again that except for susc-;di-zed mechanical cultivation most
 

modes of rice production yielded negative financial retur,.j to the farmer.
 

All forms of rice production were socially unprofitable in comparison wit[

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.1
 

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 iswhy 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 itwere possible for the low income households to reach the pro
ductivity levels of those in the top group, 



Total consumption among the L households is low inevery category;
 

they consume less than half as much rice per person as the M households.
 

Interestingly enough, M households consume more fish and miscellaneous
 

foods than H households,
 

Naturally L households consume the fewest calories per person per .day-

1156, compared with 1627 for M households'and 3473 for the H group (Table
 

g).l Inone respect these per capita figures somewhat understate-the nu

tritional problem facing L households. On the average only 25 percent
 

their members are under ten years old, while in the two other exper

classes about one third are in that age category [Strauss et al.,
 

p. 33]. 

",gu,'es do ii. ' rr~ni nr
More important is the fact that thes-


gifts or loans receiFoi -1'"',,u- in kind. Food sharing and transfers f
 

food amon; ,iouseholds are important in raising the actual caloric intake
 

of low income households; undoubtedly a part of the high caloric availa

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

made available t relatives or others who were less fortunate.
 

the market,
Both M and L households obtain about 500 calories daily fr. 

but M households produce 110i 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.
 

IThese 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 GROUPS&
 
(calories per day)
 

Product ion or Market Accounts
 
(Activities)
 

Acquisitions 	 Expenditure Class b
 

Low -	 Under 350 Leones Medium - 350 but Under 750 Leones High - 750 Leones and Over 

1 IQ 3 4 0 T Q0 	 39L 1 T 
L
 

U S 4 U 	 L1 Ua4 ZQI0
Disposals 	 Wos 65.7 Z 

-, 09 - ~ ~L0 ftZ E 	 "'" .. 9 4Z a 	 - ~o o uC . Z. 0- 0- 0 60. 0. V% L 
CS'Jt-FSQ 5.4 Candesan5-	 94 4products 94 

- 1 2 3 4 5 TL 6 7 8 9 10 T 11 12 13 14 I TH TA 
Rice 	 1 327.2 

II 	 I Root crops and other cereals 2 109.3 
' ,Oils and fats 3 125.8
 

Fish and animal products 4 5.4
 
Miscellaneous foods 5 65.7
 

Total T0. 	 633.4 

l RRice 6 652.8
 
i Rcot crops and other cereals 7 145.1
 

Oils and fats 81 
 137.0
 
F;si and animal products 91 12.4
 
Miscellaneous foods 10 
 142.9.
 

Total 
 TH 	 _6.6 "___ 5.81090.2 

'.ice 	 1023.3 660.4
 : 	 R.Potcrops and other cereals 2 5.173.3 281.5

O1'isa fats 131 511.0 	 240.6
Fish and animTal products 141 51.3 	 21.4Miscellaneous foods i5 
 319.5 170.1
 

I Total TH 	 2186.6 1265.8 
- ice 	 1 1119.8 
-cot crops and other cereals 2 25.7 

:." 	 Cis and fats 31 132.9
 
Fish and anixal products 4 211.7
 
Miscellaneous foods 5 32.1
 

, tal 	 TL 522.2 

Rice 
 -	 6 89.0 
Root crops and other cereals 7 	 20.0 

' ; 	Cils and fats 8 100.1
 
Fish and animal Products 4 292.6
 
Micellaneous foods 10 32.924.6_
 

Tots537.1
 

Rice a 
 506.8J I i] 	 To~l 217.9Root crops and other T12H 	 82.1 285.3545.erea 
 40.8
 
i-sard fats 1e3es 328.6 	 167.3
 

rFisn and ani-mal products 141 29S.2 	 273.7Hisctl.laneous foods 151______________ 73.2 45.5 

HIta 	 1285.9 .745.2
 

Sy Expenditure Class 447.0 135.0 258.7 217.1 97.8 1156718 165.1 237.1 305.0 178.3 1627.3 1530.1 363.6 839.6 346.5 392.7 3472.5
 
A11,otalstreCase 
 878.3 	 214.1 407.9 295.1 215.5 2011.0] 2011.01 

a:.0 . incluiding; the ?.ortrnernPlateau.
 

.S:,ted r~ldticn by esFenditure class: Low..467,600; Mediun-,64O00- High.- 442.600. 
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The Five-GroupTable in Weighted Kilograms
 

The quantity measures used so far inthis report have 
been in natural
 

kilograms: the total consumption of root crops and other cereals 
(here

after often referred to as roots) was simply the sum 
of the quantities con-


A kilogram of cassava and a kilosumed of cassava, sorghum, and so forth. 


gram of sorghum were regarded as equivalent for this 
purpose. But in the
 

regression analysis quantities consumed, produced 
and marketed were measured
 

For a single commodity, when home-produced quantiin weighted kilograms. 


ties and those obtained from the market were added 
they were treated as dif

ferent commodities possessing different economic characteristics 
and com

bined as the sum of the expenditures on the two divided 
by their average
 

The-same procedure was used in calculating quantities for groups of
 price. 


pp. 10-11.] Thus the quantity of root crops
foods. [Smith et al., 1981, 


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 al., 1981,
 

pp. 10-11, 18-19; Strauss et al., 1981b, pp. 10-11]. The quantity resulting
 

from this operation is the quantity, inweighted kilograms, of a new composite
 

"-. ..
commodity. We regard it as selling at a single price. 


The procedure iswell suited to the purposes of regression analysis,
 

low-priced food
 
but creates problems in interpretation, particularly when a 


like cassava root is combined with a much higher-priced food like sorghum.
 

smaller physical quantity
It is as though the new commodity consists of a 


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 regressions to predict the results of
 

government policies that affect relative prices, but those predictions are
 

predictions for the composite commodities defined by each of the food groups.
 

They are expressed inweighted kilograms. To allow the reader to make the
 

transition from quantities expressed in natural kilograms to quantities ex

pressed inweighted kilograms, which have no simple intuitive meaning, we
 

present:Table 10. It contains the same information as did Table 5, but ex

pressed this time inweighted kilograms.
 

We may use the two right-hand columns on the second page of Table 10
 

to compare the two quantity measures that correspond to exactly the same set
 

of physical 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 the oils 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 isthat 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, 1974/75a (FIVE FOOD GROUP ) 
(weighted kilograns per year; calories per day) 

l AcuisiionsAppropriatiom'Accounts 

Acquisitions 

Production Accounts 
(Activities) 

-

-
Market 

nTotals 

Disposals U 

10 10 
a, 4-

Re 1. 5L 

. 

a, 'A 
. 

0 

90 

0 
0 

0U 
-

O~~~A 0. 
U~V000 

8U 
-0048 

00MU0 

4! 

~ 
0 

. 

a~--
1 

. 07 
L-.00 W 

U I-

. 

-

C 
10 

-

.-
C 

00 
C0 0 

0.0 90 
. 

0 
10 

-'. 
"a 
.9 
-

1 
1 

E 

0 

0.0 

12 
. 

-

.. ,...-

0 
-€ 

.-. 

Root crops and other cereals 2= 
Oils and fats 3 

Fish and animal products 4 

Miscellaneous foods 
5 

Rice 6 

1 2 

Rie 3.5206.9 
Rie3.539.3 

107.9 

3 4 5 Ch 6 7 a 9 10 C. 11 

39.639.6 

53.5 

107.9 

12 
206.9 
37.3 

36.326.7 

76.5 

103.2 

Root crops and oth-r cereals -7 
Oils and fats 

32.2 
30.630. 

32.2 

30.6 

6.1 

316.7 

~ Fish and animal products 

Miscellaneous foods 

9 
10 

46.6 
35.0 

46.6 
35.0 

. 65.4 
34.6 

o 

o. 

-
2 Face 11 61.5 

Root crops and other cereals 12 
Oils and fats 13 

- =21.6 
Fish and animal products 14 

- -Miscellaneous foods 159.6 

7.1 
9.0 

6.9 
965.8 

25.4 

3.6 
6.6 

86.9 

10.7 
15.6 
28.5 

15.4 

88.1 

40.8 
17.3 
63.7 

4a.4 

-2 

o 

Rice 16 

Root crops and other cereals 17 

Oils and fats 18 
Fish and animal products 19 

28.6 
24.0 

25.0 
25.0 

82.5 

28.6 
24.0 
25.0 
25.0 

81.3 

-3.5 
309.4 
7.8
7.8 

Miscellaneous foods 20 

Total 21 206.9 39.3 39.6 53.5 44.6- 107.9 32.2 30.6 46.6 35.0 

-

£u= 

cc 

Rice Cl 
Root crops and other cereals C2 

Oils and fats C3 

Fish and animal products C4 
Miscellaneous foods CS 

Total C6 

630.7 
146.0 

225.5 

60.4 
116.5 

1179.1 

260.5 
74.0 

165.3 

189.2 
70.4 

759.4 

891.2 
220.0 

390.8 

249.6" 
186.9 

1938.5 

878.3 
214.1 

407.9 

295.1 
215.6 

2011.0 

aNot including the Northern Plateau. 
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the case might be. The difference in their prices in itself provided a 

kind of conversion between the fresh and dried forms.
 

Of course this reduction in the weighted kilogram figure need not af

fect the home and market components of total consumption equally. The pro

portions of the various constituents of any food group in the part consumed
 

from home production will differ fromthose in the part obtained from the
 

market. In the case of fish, for instance, almost no dried 1ish 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

ly 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 io use. Total per capita
 

consumption is the sum of home and market consumption, which itwould 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 lower 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 like
 

roots and other cereals. The estimate of the quantity consumed from home
 

production is drastically reduced when it iscalculated by dividing the
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value of consumption by the average price for total consumption. The result
 

isa greatly expanded figure for quantity marketed and a
sizable positive
 

marketed surplus inwefghted kilograms.l In natural kilograms the marketed
 
surplus was negative--probably not significantly different from zero. 
 In
 

this case the marketed surplus figure in weighted kilograms should be re
garded as uniformative. 
For fish, too, the marketed surplus estimate changes
 

greatly when measured inweighted kilograms. Again we suggest that the
 

weighted kilogram figure be given little credence. The intuitive meaning
 

,oneis tempted to give this construct is likely to be misleading.2
 

The great difference between the two marketed surplus figures for oils
 

is not so:troublesome. 
Here it stems from an enormous difference between
 

the oils and fats production figure inweighted and in natural kilograms.
 

This is caused by the palm kernel component, 313 kg per capita in natural
 

kilograms. Palm kernel prices per kilogram tend to be about 1/3 to 1/4 of 
the prices of palm oil. In the weighted kilogram figure the palm kernel
 

component has been reduced to 20.5 kg and the component for palm oil plus
 

the other constituents of the group has risen from 14 kg (Table 1) to 19.1
 

kg. Note that the correspondence is excellent between the weighted,'and na

tural figures for the consumption of palm oil by rural households.
 

1The production figure was 
little affected by the change in units.
Perhaps 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 kilograms ismore 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 difficult 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
problems of interpretation are least for the food groups that most interest
 
us: rice and palm oil.
 



At the bottom of Table 10 (as in Table 5), .there isa tabulation of the
 

daily calories available per capita from each food group. The calorie fig

ures are calculated from the weighted kilogram data, using conversion fac

tors specific to these quantity measures. A glance at Table 10 will show
 

that despite the complexity of the quantity measures used, they yield ex

tremely satisfactory estimates of caloric availability--which was, after all,
 

one of their main purposes.
 

In the earlier tables the estimates of daily calories available from
 

each food group were made by converting actual kilograms consumed per capita
 

into calories available, food by individual food, and summing across foods
 

to obtain a figure for calories available per capita from that group. These
 

per capita calorie figures were calculated at the zonal level and then com

bined into population projections in the same way as were the estimates of
 

output or consumption per capita. This was done from the observed values
 

for each household, for total consumption and for consumption from home pro

duction. 
 Calories from the market were obtained as the difference between
 

the two population estimates.'
 

In Table 10, and in all following tables, the calorie figures are ob

tained by using the following conversion factors [Strauss et al., 1981b,
 

p. 71):
 

Calories per
 

___ood___ roWeighttti l ogram 

Rice 3,743.3
 
Root crops and
other cereals 7,505.6
 
Oils and fats 9,143.6
 
Fish and animal
 

products 3.196.4
 
Miscellaneous
 

foods 4)430.7
 

These are mean values for the sample, obtained by calculating the'caloric 

content of the actual quantities consumed (available for consumption), 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

comed kilograms. Thus these conversion rates take into account the actual 


position of each group, expressed inweighted kilograms as they were de

fined for measuring total consumption.
 

The use of weighted kilograms has little 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 innatural
 

kilograms (cells C2, 11 and C2, 12). The conversion factor for fish, being
 

the same for both home and market sources, overestimates the proportion of
 

calories from home production (largely 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

lation. 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 itwould appear if based upon predictions from the systems esti

mation model. These are inweighted 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 with the marketed surplus). Net wages paid in kind are also
 

included with the marketed surplus. (See Table 11.)
 

These 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 figures 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 variable. The division of total consump

tion between home and market sources inTable 11 simply preserves proportions
 

observed among the actual values, shown in Table 10. The amount 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 inthe sample, so 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
 

one 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 model were much better than those for the production side. That is
 



TABLE 11 

SI 2aSE - PREDICTED FOOD AND CALORIE FLOWS, WEIGHTED KILOGRAMS, 1974/75
 

Acquisitions 

(weighted kilograms per capita per year; daily calories per capita) 

Appropriation Accounts 
Production Accounts 

(Activities) Market 
________________________ 

j Totals 

A G 
V~ 

0 
r- 0'

al0 0 
. 2 

0 

C141 34 4 54 . Cl 0 • 10 21 1 13 141 5 1 

2. 3 4 1.57h 1 90 12 13.14 ' is 16 

Rice 
Root crops and other cereals 
Oils and fats 
Fish and animal products 

Miscellaneous foodsNnfcods 

1 163.48 
2 22,.5a 
3 
4 

5670b7o 

42 .4a 
3.1. 

62.8 72.8 

163.4 
228.5 
42.4 

Labor 
Rice 

7 
8 49.3a 

101.3 
20 .4a 

_13_ 

69.7 86.9 

- Root crops and other cereals 
Oils and fatsFish Pnd animal products 

Miscellaneous foods 
::nfoods 
Labor 

9 
1011 

12 
13 
14 

12.3 
9.4a 6.6aa 

8 .7a 
o'ob d 

585.8 

6.2a 

20. 
5.4a b 

51.5 
.0

c 

18.5 
26.4
27.4 
14.1 
51.5 
5E_ 

10.7 
15.6
28.5 
15.4 

--
-

01 
.1%) 

Z 

c 

: 
0D 

Rice 15 
Root crops and other cereals 16 
Oils and fats 17 
Fish and animal products 18 
Miscellaneous foods 19 
Nonfoods 20 
Labor 21 

143.0 
222.3 

35.4 
112.3 

57.4 
-44.5 

101.3 

143.0 
222.3 
35.4 

112.3 
57.4 

-44.5 
101.3 

82.5 
28.6 
24.0 
25.0 
29.2 
--

Totals Sirtase 
Table 10 

22 1212.7 240.8 
23 206.9 39.3 

51.8 
39.6 

139.7 
53.5 

71.5 
44.6 

7.0 687.1 

-- --

163.4 228.5 

107.9 32.2 

42.4 

30.6 

133.1 

46.6 

62.8 

35.0 

7 .0b 101.3 

-
LC 

.1 

6 
-

-

= 

Rice Cl 
Root crops and other cereals C2 
Oils and fats C3 
Fish and animal products C4 
oiscellanequs foods C5 
Confoods C6 
Labor C7 
Total C8 

505.6 
252.9 

235.5 
57.8 

105.6 

1157.4 

209.2 
127.5 

175.4 
182.2 

65.6 

759.9 

714.8 
380.4 
410.9 
240.0 
171.2 

1917.3 

891.2 
220.0 
390.8 
249.6 
186.9 

1938.5 

aEstimates based on percentage of consumption that came from home production as 

derived in Table 10. 

bxaximum value: assumes nothing consumed frcm home production. 

C;et, after allowing for sales to other rural households. Households may be either 
net buyers or sellers of labor; the individual household is likely to both buy 
and sell labor, as from day to day during the harvest season. 

dTotal labor used in "productive activities," not just what Is used by the hodsehold 

that !upplies it. 
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evident here, the total consumption predictions (rows 8-12) according very
 

well with the actual values expressed inweighted kilos. We would not expect
 

them to agree exactly, if only because these are population estimates; a de

viation between the predicted and observed 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 other cereals, but that group has such disparate elements as to render
 

predictions about the behavior of the group of little use inany 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 isa 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 quite dif

ferent from the remainder of the sample in their production behavior. With
 

only ten households in the group we cannot expect great success in dealing
 

with them, even though the model did identify them as a group and the EA 13
 

dummy variable was used inmaking the predictions.
 

One purpose of this study was to determine the nutritional consequences
 

(inparticular, with respect to calories) of changes affecting food consump

tion. Converting the quantity estimates inTable 11 to their calorie equi

valents gives us just what we need. The results appear in rows Cl-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
 

sources, except for root crops and other cereals. That estimate isquite
 

high, but is offset by a moderately low estimate for calories from rice.
 

Table 11 contains two categories not present in previous tables: non

food commodities and labor. The-systems estimation predicts production of
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7 kg of nonfood products per capita (all-of which we record as going to the
 

market) and total rural consumption of 51.5 kg per capita. The rural sector
 

draws 44.5 kg per capita of nonfood commodities from the outside (all, other
 

households).
 

sector uses 586 man-hoursI per capita in its "productive"
The rural 


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 inthe 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]. Itobtained those hours, no doubt, from rural households outside the
 

sample. This was no "excess demand" for agricultural labor; 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
 
2
 

the population figure for labor marketed differs'from zero.


3
 
The simulation prediction ismuch larger and opposite in sign. Of
 

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

I1n male equivalents.
 

2We did not, however, calculate sampling errors for the marketed sur
plus of labor.
 

3101 hours per capita X an average household size of 6.7 [Strauss et
 
al., 1981a, p. 33] = 677 man-hours per year per household.
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(Acloser analog to the sample mean would have'been obtained by predicting
 

.asingle value for a household characterized by the mean values of the sam

ple variables.) As the simulation estimate 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, itmust have been purchased almost
 

wholly by other rural households.
 

Inthe chapter that follows the Simbase estimates in Table 11 will con

stitute 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 III
 

SIMULATIONS
 

The effects of policies 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 surplus [ibid., Tables V.1, VI.4 and VI.6]. However, these elasticities
 

are precise only for infinitesimal changes inthe independent variables, and
 

have been calculated only for four hypothetical households, one "average"
 

household ineach expenditure group and one for the sample as a Whole.
 

The other method solves the systems regression equations for each of the
 

138 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 simply
 

ten times the effect of a one percent change. The system of equations is non

linear; the response to a given percentage increase in prices depends upon
 

the level of wages; and so forth.
 

This chapter presents simulations of the levels of production, consump

tion and marketed surpluses that would occur in response to specified price
 

changes. We assume that 1974/75 behavioral responses are stable, as they are
 

likely to be. The baseline pattern is the one predicted by the systems re
y1
 

gressions using 1974/75 prices (Table 12).l To save space we present the
 

essential information in cbmpact style rather than in the FAM form. The
 

distinction made in the FAM tables between consumption by rural households
 

IThe information, though not the form, is identical with that in Table 11.
 

PREVIOUS 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 ZONESa), 1974/75 PRICES
 

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

Production 


Item Row Activities 


Rice 1 212.7 


Root crops and
 
other cereals 2 240.8 


Oils and fats 3 51.8 


Fish and animal
 
products 4 139.7 

Miscellaneous foods 5 71.5 

Nonfood 6 7.0 

Labor usedb 7.1 585.8 

Labor supplied 7.2 --

Calories 8 --

aNot including the Northern Plateau.
 

bIn "productive" activities.
 

Consumption Marketed 

Activities Surplus 

69.7 143.0 

18.5 222.3 

16.4 35.4 

27.4 112.3 

14.1 57.4 

51.5 -44.5 

.... 

687.1 101.3 

1917.3 
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from home production and from the market isno longer possible, for the sys

tems model 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 relation 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. Itwould 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 to 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 simulations 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 inSimbase
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presumably represent equilibrium situations. When these surpluses were avail

able to other sectors market prices were the prices observed in 1974/75. A
 

ten percent increase in a given price could still be an equilibrium price only
 

if the-resultant 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
 

Rice, 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]. Policies with respect to fisheries development, cassava and
 

the establishment of Integrated Agricultural Development Projects [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 labor. Of course, in the absence
 

of accurate information about prices in rural areas it is impossible to know
 

whether significant changes in relative prices have been occurring or whether
 

these concerns were simply normal reactions to price change in an inflation

ary -situation.
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Inthis 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
 

consumption and the marketed surplus of these crops. We also examine the
 

consequences of a rise in agricultural wage rates, of simultaneous movements.
 

in the 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 isgreatly concerned about increasing
 

domestic rice production, seeking to reduce dependence upon rice imports,
 

with its consequent drain upon foreign exchange. Imports of rice in 1980
 

were estimated at 55,000 tons (ten percent of total production). In 1979
 

they had amounted to 120,000 tons, far above earlier figures. Imports "to
 

supplement 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 policy and price stabilization. It has tried to administer pro

ducer and retail prices, along with imports, 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 through licensed
 

buyingagents (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
 

sold in villages 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 

the farmer, thus 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

duceri:prtce. There are important regional as well 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 receive It is of major importance if farmers are to be induced to pro

vide larger volumes of rice to the market [Snodgrass et al., 1980, p. vii]. 

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 the systems estimation model for
 

total production and consumption in the form of a truncated FAM for rural
 

Sierra Leone. Inaddition 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 follow a comparison of these results with the results
 

predicted by means of the elasticities 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 
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of fish and a 10 percent rise in the wageratefor agricultural labor. An

other run estimates the consequences of a'5 percent rise in the price of
 

rice and a simultaneous 10 percent rise in labor rates. Lastly we simulate
 

the combined effects of the same changes inrice and labor prices and 'a3
 

percent reduction inthe number of adult mal es inthe household.
 

All the results are expressed in per capita terms. The aggregate amounts
 

can therefore be estimated for population levels more recent than those of
 

1974/75, if one iswilling to assume that the per capita values are still
 

representative. Population growth will not alter these figures appreciably
 

for some time ifwe assume that household capital grows in proportion to pop

ulation, for in the aggregate land scarcity is not yet an important limiting
 

factor in Sierra Leone. Of course such improvements inmethods and varieties
 

as have occurred since 1974/75 will raise per capita output levels.
 

Table 14.contalns the predictions when rice prices are increased by ten
 

percent, with no change in other.prices. Rice is the most important staple in
 

Sierra Leone., Interms of production, the greatest impact is,3s one might
 

expect, on rice production. Recall that predicted rice production in the
 

base run was 212.7 kg per capita (Table 12). It is'now'seven kg greater
 

(arise of 3.3 percent). This seven kg per capita difference translates into
 

an increase in production of 10.8,thousand metric tons for the 1,546,600
 

people included in our estimate.,
 

Labor used in production rises by 30 hours per caRita (five percent).
 

The effect of this is small increases in the output of all other goods as
 

well as of rice. Being better off, the household supplies 20 man-hours less
 

labor per capita, so itmust increase labor hiredby 50 man-hours, reducing
 

*-the marketable surplus of labor to 51 hours.
 

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 (7ZONESa), 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 


Root crops and
 
other cereals 


Oils and fats 


Fish and animal
 
products' 


Miscellaneous foods, 


Nonfood 


Labor Usedb 


Labor supplied 


Calories 


aNot including: the Northern 

in "productyve. .activities. 

;1 219.7 66.0 153.7
 

2 241.4 19.1 222'.3
 

3. 51.9 17.1 ,34'.8
 

4 139.'9 28.4 111.5
 

5 7.7 14.5 57.2
 

6. 7.1I 53.8 -46.7
 

7.1 616.0 i, -

7.2, 50.8-1666.8 

8 ,, 1922.7 

Plateau. 
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The net effect: of higher income and'a higher opportunity cost for rice is to
 
reduce: per.,capita rice consumption by 3.7kg (five prcet), yielding a gain
 

of 10.7 kg in the marketable surplus of rice (7.5 percent, or 16.5 thousand
 

metric tons for the,1546,600.people inthe rural population,.excluding zone 7).
 

Most other marketable surpluses decline slightly, but the consumption of non

food items from other sectors rises by 2.2 kg (five percent) and the market

able surplus of labor is halved. These changes In marketable surplus would
 

exert downward pressure on urban rice prices (unless offset by reduced rice
 

imports), and upward pressure on the prices of nonfood items and of labor,
 

as well, as of most,food items other than rice.
 

Consumption of foods other than rice rises, most notably for fish et:,
 

al., where the gain is one kg (3.6 percent). This should improve the quality
 

of the diet. Total datly calories per capita rise slightly (0.3 percent),
 

In short, a ten percent increase in the price the farmerreceives for
 

rice increases the marketable surplus of rice by some 16 thousand metric tons
 

and improves his well-being in terms of leisure, the consumption of nonfood
 

goods, and a more varied diet containing a higher proportion of animal protein.
 

A five percent increase in the prices of all oils and fats (including
 

palm kernel) has much less important effects on production, even after allow

ing for the fact that the price change is only half of that assumed for rice.1
 

This increase in oil product prices increases total albor use by only0,7 per

cent (Table 15) and the output of oils and fats by only.0.6 percent. Effects
 

on other outputs are negligible. Household labor supply declines'slightly
 

and the marketed surplus 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
 

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
 
of "large."
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TABLE 15
 

OIL PRICES RISE BY FIVE PERCENT: PER CAPITAESTIMATES OF PRODUCTION, CONSUMPTION AND
 
THE QUANTITIES AVAILABLE FOR OTHER.SECTORS, RURAL SIERRA LEONE (7ZONESa), 1974/75.PRICES.
 

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

Items 


Rice 


Root crops and
 
other cereals 


Oils and fats 


Fish and animal
 
products 


Miscellaneous-foods 


Nonfood 


Labor usedb 


Labor supplied 


Calories 


Production 


Row Activities 


1 213.0 


2 240.9 


3 52.1 


4 139.7 


5 71.5 


6 7.0 


7.1 590.0 


7.2 --. 

.8 


aNot including the Northern Plrateau.
 

bIn "productive" activities.
 

Consumption Marketed 

Activities Surplus 

70.2 142.8 

18.9 222.0 

15.8 36.3 

27.6 112.1 

14.1 ' 57.4 

52.1 -45.1 

.... 

682.5 92.5 

1917.3 



-- 

TABLE 16
 

.FISH PRICES FALL BY TEN PERCENT: PER CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND
 
THE QUANTITIES AVAILABLE FOR OTHER SECTORS, RURAL SIERRA LEONE (7ZONESa), 1974/75 PRICES
 

(Commodities inweighted kilograms per year, labor inmale-equivalent
 
man-hours per year, and calories in calories per day)
 

Items Row 

Rice. 1 

Root crops and 
other cereals 2 

Oils and fats 3 

Fish and animal 
products 4 

Miscellaneous foods 5 

Nonfood 6 

Labor usedb 7.1 

Labor supplied 7.2 

Calories 8 

aNot including the Northern Plateau. 

bIn productive" activities. 

Production 


Activities 


212.1 


240.5. 


51.7 


136.7 


71.1 


7.0 


573.2 


. Consumption 

Activities 

67.3 

Marketed 

Surplus 

144.8 

17.4 

15.5 

223.1 

36.2 

29.1 "167.6", 

13.6 

49.3 

57.5 

-42.3 

--

706.0 

1856.2 

-

132.8 

-7 
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caloric availability is negligible;:what is lost in oils and fats consumption
 

is made up in the consumption of other foods, We must remember, however, that
 

this is an average result. Households that produce no oils and fats will gain
 

no Income beneft from the price rise. Their caloric intake will fall. On
 

the other hand, .househol'ds that produce large quantities of oils and fats will
 

increase theirtcaloric consumption.
 

The marketed'surplus of fats and oils rises by 2.5 percent, but this is 

difficult to interpret because kilograms consumed consist almost entirely of 

palm oil, while kilograms produced and the marketed surplus: have large palm 

kernel components. Except for labor, the effects on other marketed'surpluses
 

are small.
 

In March, 1981, there was considerable conern ,about the rising prices 

of palm oil. These results suggest that even if the relative price of palm 

products is rising appreciably this is unlikely to have major effects on diets 

or production. Interms of effect on rice consumption it takes a five per
cent rise in the relative priceofoils and fatsto offset a rise of approxi

mately 1.35 percent in the relative price of rice. However, if the price of
 

palm oillrises while the price of palm kernel does not, this is a very dif

ferent matter--one which deserves investigation.
 

Fish constitute the principal source of a complete animal protein in
 

Sierra Leone. For some years the government of Sierra Leone has been encour

aging fisheries development as' a means of lowering the price of fish and in

creasing the availability of animal protein. Table 16 shows production and
 

consumption responses to a 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
 

consumption would rise by six.percent among rural households, while the con

sumption of otY, r foods would fall (roots and oils by five or six percent and
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rice and miscellaneous by about 3.5 percent). Nonfood consumption would also
 

fall, by four percent. Total caloric intake would fall by 3 percent as the
 

change in relative prices induced people to consume more fish at the,expense
 

of rice, oils'.and root crops, etc. The protein content of the diet would
 

rise,' but at the expense of energy. Households would expand their labor sup

ply by three percent.
 

The lower price of fish would reduce the marketed surplus offish by
 

four percent and purchases of nonfood:items from outside the rural sector by
 

five percent. The net surplus of labor available from the rural sector would
 

rise 30 percent.
 

These results are for the rural population as a whole. Households that
 

specialize in fish production would bear almost the entire brunt of lower fish
 

prices and would be severely affected in terms of both income and diet.' The'
 

detailed predictions for such households are in our files, but are not re

ported here because of budgetary limitations.
 

Sierra Leone has:a legal minimum wage in agriculture as well asin vari

ous industrial sectors. In March 1981, the rate for agriculture was Le 1.92
 

per day. This was less than the free market rate; according to local infor

mants farmerswere paying 25-30 percent more 4han the official figure.
 

Production and consumption patterns associated with an autonomous ten
 

percent rise in the market rate ,for agricultural labor, all other things re

maining unchanged, are shown inTable 17. Such an increase would increase
 

total caloric intake among rural households by five percent, increasing con

sumption 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 fall (four percent) being in rice. Ex

cept for labor, marketed surpluses 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 (7ZONESa), 1974/75 PRICES
 

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

Production Consumption Marketed 

Items Row Activities Activities Surpl us 

Rice 1 204.1 72.9 131.2 

Root crops and 
other cereals 2 237.8 19.5 218.3 

Oils and fats 3 51.0 17.4 33.6 

Fish and animal. 
products 4 136.2 28.6 107.6 

Miscellaneous foods 5 69.4 14.6 54.8 

Nonfood 6 7.0 54.0 -47.0 

Labor Usedb 7'.l 524.2 -- --

Labor supplied 7.2 -- 709.0 184.8 

Calories 8 2012.2 -

aNot including theNorthern Plateau. 

bin-"productive" 'activities. 
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for .laborr:i.ses 82 percent. If the new.wage is tobe consistent with equili

brium there must be a comparable'rightward shift i the demand for labor .(or.
 

a leftward shift in the'househol'd supply curve of-labor-n-apossibility.
.fr 


which we sha l .look at shortly),
 

Should an autonomous.fiVe percent increase in the pice of rtce'occur
 

simultaneously.:with a ten .percent increase inwage rates, .the results would
 

be as in'Table 18.1 The effects can be approximated by adding'half the changes
 

caused by a ten percent increase in the price of rice to the changes caused
 

by the ten percent wage increase, but this procedure will not give an exact
 

result, for.(l) the responses are nonlinear and. (2)there isan lntera~tion
 

between the effects of a change in-price and'the level,of wages, and vice
 

vergklq. 

As-agricultural wages and the,price of rice tend to move 'inthe same.dir. 

ection, looking at their joint effects..is more useful thanlooking at the 

effects of either one separately. The joint effects on production. are .very 

much like the'effects of the:wage increase alone,.exceptthat rice output and
 

labor use'decline less--as one would expect. On the consumption side, 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 intake hardly
 

.differs between the two cases. Although both higher rice prices and a higher
 

wage rate increase caloric availability when operating singly, the two toge

ther increase calories slightly less than an increase inwage rates.that oc-.
 

.curs alone. The consumption of nonfood items rises-407percent.more when the
 

price of rice rises along with the price of labor.; the supply of labor (na

turally) does not rise as much.
 

on y  Ths combination is purely illustrative. 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 RISESBY TEN PERCENT:
 
'PER+CAPITA ESTIMATES OF PRODUCTION, CONSUMPTION AND THE QUANTITIES AVAILABLE
 

FOR OTHER SECTORS, RURAL SIERRA LEONE (7ZONESa), 1974/75 PRICES
 

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

Items Row 

Rice 1 

Root crops and, 
other cereals 2 

Oils and fats .3 

Fish and animal 
products 4 

Miscellaneous foods 5 

Nonfood 6 

Labor usedb 7M1 

Labor supplied+ 7.2 

Calories 8 

aNot including the Northern Plateau.
 

bin "productive" activities.
 

Production 


Activities 


207.4 


238.1 


51.0 


136.3 


69.5 


7.0 


536.1 


Consumption 

Activities 

70.8 

Marketed 

Surplus 

136.6 

19.7 

17.7 

218.4 

33.3. 

29.1 

14.8 

55.0 

107.2::. 

54,7 

-48.0 

.... 

700.1 

2009.1 

164'0 
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Except for rice and labor the positive marketed surpluses differ little
 

from the case In which the wage rate isthe only price to change.' The ad

verse effect of the wage change on the marketed surplus of rice is reduced
 

nearly half by the increase in'the price of rice; the gain in labor supplied
 

is only three-fourths what itwas when only the wage rate changed. 
The in

crease in rural households' purchases of nonfood goods from other sectors is 

40 percent greater when the price of rice rises five percent than when it does 

not. In the case of the joint price change the new wage rate requires a 

smaller rightward movement of the demand curve for labor to sustain it,and a 

smaller leftward movement'.of the urban demand curve for domestic rice to off

set the effect of the fall inmarketable surplus. 

Given the inflationary situation in Sierra Leone it is possible that'the 

changes occurring in prices and wages are only changes in nominal prices that
 

do not actually alter price relationships. If so, they have relatively little
 

effect upon production and consumption decisions. The predictions we make
 

here concern the results of changes in relative prices--all prices are assumed
 

constant exceptthose we specify as varying.
 

We have reason to believe, however, that at least part of the changes
 

occurring inagricultural 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
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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 (7ZONESa), 1974/75 PRICES
 

(Commodities inweighted kilograms per year, labor inmale-equivalent
 
man-hours per year, and calories incalories per day)
 

Production Consumption Marketed
 

Items Row Activities Activities Surplus
 

Rice 209.4 70.9 138.5
 

Root crops and
 
other cereals 2 240.4 19.5 220.9
 

Oils and fats 3 51.5 17.4 34.1
 

Fish and animal
 
products 4 137.6 29.1 108.5
 

Miscellaneous foods 5 70.2 14.9 55.2
 

6 7.1 54.9 -47.9
Nonfood 

Labor usedb 7.1 541.2 --

Labor supplied 7.2 -- 694.9 153.7 

Calories 8 -- 1998.2 -

aNot including the Northern Plateau.
 

bin "productive" activities.
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is a decrease of three percent.in the number of adult males in the household
 

coupled with a ten percent increase inwage rates and a five percent increase
 

in the price of rice. Ifthe jointeffect of the decrease in adult males and
 

the riseinwages leaves the labor available for other sectors unchanged:from
 

what itwould have been had only the price of rice risen by five percent we
 

may regard the rise in wages as the equilibrium adjustment to the leftward
 

shift of the labor supply curve. From Table 14 we estimate that a five perl

cent increase in the relative price of rice would be consistent with an excess
 

supply (marketable surplus) of agricultural labor of about 25 hours per capita,
 

The combined effect of the changes in rice price, wages and the number of
 

adult'-males (Table 19) creates an excess supply of about 150 hours. Clearly the 

ten percent wage rise we have chosen as an illustration is far more than would 

be requiredsimply to offset the effects of the decrease in manpower available 

in the household. 

But let 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 model must
 

predict, for labor 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
 

from 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 slightly 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 adult males declines three percent1 and the aggregatemarketable surplus
 

of labor by seven percent.
 

The per capita consumption of the'new smaller population (Tableg19) is
 

nearly unchanged from Table 18, up slightly for rice and miscellaneous and:
 

down slightly for most other goods. Per capita caloric'.availability is now
 

1998 per day, down half of one percent from Table 18, but as the household
 

has fewer adult males the remaining members of the household may have a few,
 

more calories than before.
 

In short, given the price and wage changes specified, a three percent
 

decline inmales over 15 years of age reduces the marketable surplus of rural
 

labor, causes modest increases in the marketable surpluses of commodities,
 

and has negligible effects on per capita consumption and diets in rural areas.
 

This should not be too surprising; as production and labor use are unaffected
 

under the assumptions 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 inthis case, where it was possible to use the systems model to
 

obtain predictions for each household in the sample, we 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-less
 

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
 

the data for individual households to obtain estimates for the whole rural
 

'The remaining members of the household supply more labor than before.
 



TABLE 20
 

COMPARISON OF ARC AND POINT ELASTICITIES'OF PREDICTED PRODUCTION,,CONSUMPTIONAND LABORSUPPLIED ANDDEMANDED
a
 

Outputs of . Consumption of 

Oils & 
Fish & 
Animal 

Labor 
Demanded Oils & 

Fish-& 
Animal 

Labrii 
iupplied 

.With Respect 
*to Price of 

Rice Fats Products 

Point Arc Point Arc Point Arc PointPoin 

Rice 
T 

Fats 

Poi 

Products 

Point ArcArc 

Rice .11 .33 .14 .52 -.66 -.53 -.09 -.30 

Oils and fats .02 .11 .02 .14- -.73 -.73 -.07 -.13 

Fish and ani
mal products .09 .21 .23 .22 -.68 -.62 -.20 -.28 

Labor -.75-1.05 .26 .32 

aPoint elasticities from Strauss et al., 1981b, Tables"V. -andVI.4; arc elasticities computed from simulation
 

resul ts i n Tabls12and 194-19of-present report.
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population, with some individual households representing a larger.fraction:6f 

the total population than others. 

Some comparisons of the two approaches are given in:Table 20. 'The esti

mates often differ greatly. Unless policy changes involve- -only vyry'small 

changes in the independent variables arc elasticities such as those presented 

here are preferable. Tobe sure,. arc*elasticities can be estimated directly 

from the regression equation:., The sim0ilation method has still another advan

tage, however. A single solution of the system takes account of all the elas

ticities in the system,,whereas working with the elasticities requires one 

to Identify each rel evant,,el asti city.and combine the resultsof the several 

applications. 

Policy Impl ications 

Nutrition
 

We found in Strauss et al., 1981b, Table VI.7, that the expenditure 

(Income) elasticity of the demand for calories was 0.86, and did not vary 

greatly among expenditure groups. In the simulation runs we find that the 

price most important to the caloric adequacy of the diet is the wage of ag

ricultural labor. A ten percent'risel in the wage rate increases caloric 

availability,by five percent. This is cohsistent (but of course not identi

cal with) the point elasticityof .1 reported in Strauss et al., 1981b, 

Table VI.. 

Lowered fish prices.(byten percent') reduced caloric intake by three 

percent as people reduced their consumption of oils, roots and cereals in 

order to eat more fizh.. This result, too, is consistent with those in 

Strauss et al.. [ibid. 

r perhaps more. Our conversion factor,between dried fish and calories
 

may have been high.
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Neither the price of rice,nor that of oils'and fats had an appreciable
 

effect.*on calories consumed. At first glance this'result for rice is not con

sistent with the point elasticitylfigure (-0.26).for a household at the sam

ple mean [ibid.]. But the point'elasticity for a household at the mean of
 

the-low expenditure group is +0.19, so It Is natural that the population
 

elasticity should be near zero if there are enough low expenditure households
 

in the population--particularly when we remember that the simulation elasticity
 

is an arc elasticity.
 

The most important policy questions with respect to nutrition have to..
 

do with the effect of price and wage changes on the caloric adequacy of the 

diets of low-income households. For this we must go to the point elasticity
 

results, which were calculated by expenditure class. (We could have looked
 

at those households also with the simulation results, but budget limitations
 

prevented.) From the point elasticities we observe that a rise in the wage
 

rate raises caloric intake even more for.low-income households than for other
 

and that rises infood prices have positive effects on calorie consumption
 

for such households, even when the effects on households at higher expenditur
 

levels are negative. Furthermore, the effects are larger in absolute terms,
 

for low income households than for others, except for rice, where the effects
 
are negative at higher income levels [ibid.]. Higher prices for labor or
 

for products improve the caloric adequacy of the diets of low-income-semi

subsistence households. The positive profit effect of higher output prices
 

generally dominates the adverse income effect from their higher opportunity
 

cost. But in the case of rice -(which accounts for the largest share of food'
 

expenditure) the adverse incomeeffect is large enough (and the profit effect small
 

enough) to allow thenegative consumption response to a higher price to dom-


Anate in medium and high income households.
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Rice
 

Government policiesEthat'Increase the'producer price of rice will 
ex

pand rice production, reduce,rural consumption and increase the marketable
 

surplus. Given 1974/75 ,conditions aten percent increase in the farmer'.s
 

price would increase the marketable surplus'produced by.the rural population
 

of Sierra Leone (excluding the,Northern Plateau area) by 16,000.metric tons,
 

a'significant contribution to reducing rice imports. On the average, rural
 

diets would contain slightly more calories and appreciably (3.6 percent).
 

more,fish--the major.source,of animal protein.
 

The average, however, conceals important differences among,households,
 

Per capita,income benefits from a.rise in the price of rice would be greatest
 

for M households, who produce more rice per capita.than either of the other
 

groups (Table 8). Strauss et al., 1981b, p. 49, shows that inlow expendi-,
 

ture households the caloric content of the diet rises by 0.19 percent when
 

the price of rice rises one percent.1 In middle and high income households
 

the effect iscomparable in sfze but opposite in sign. For high income house

holds, for whom we.estimate daily per capita caloric availability at 3470
 
calories (Table 9),:a decline in caloric intake would be of no concern. Mid

dle income households, with estimated mean availabilityof 1630 calories,
 

on the average, would suffer from a small loss in the energy content of the 
-

diet. For the low income households, with average daily per capita avail

ability of only 1160 calories, the small gain in caloric availability (per

haps two percent).could be very,important.
 

If the increased.producer price were"broughtiabout by improved market

ing and transportation opportunities for the isolated farmer, opportunities'
 

1Among L households the ratio of rice marketed to total rice consumed is
 
nearly twice what it is for M households and four times the figure for H
 
households. See Table 8.
 



that reduced the gap between the farmers' price and the price paid by the
 

grain marketing board, the gain to the farmer would not be at the expense
 

of the urban consumer (though traders andtaxpayers might lose). But if
 

the marketing board raises its price for domestic rice, either the urban
 

consumer or the taxpayer'would suffer (unles's a government deficit were in

curred that increased inflation rates to the disadvantage of consumers gen

erally). It is possible that the damage to urban diets would more than
 

balance the gain for the poorest of the rural households.
 

Of course, Snodgrass et al. [1980, pp. 155-8, 170] points out that it
 

issocially unprofitable to substitute domestic rice for imports. Our re

sults indicate that if lower producer prices for rice were to prevail be

cause of increased importation of cheaper foreign rice the'effects on the
 

diets of rural households would be relatively unimportant--except for the
 

least well off, whose diets are already energy deficient and would become
 

more so unless the lower price of rice were offset by improvements elsewhere.
 

There are important unanswered questions which this research does not
 

address. One concerns the possible adverse nutritional effects on rural diets 

of encouraging the production of swamp rice at the expense of upland rice.
 

(Of course many farmers produce both.) It is true that the share of labor
 

..
devoted to upland rice is positively associated with cassava root consumption
 

[Smith et al., 1981, pp. 38-39, 65], and. cassava leaves constitute an im

portant source of protein and vitamins in the diet. For budgetary reasons
 

we have not pursued the question beyond this point, although the effects of
 

upland rice production on calorie consumption could be,estimated from our
 

data.
 

Agricultural Wages 

While changes in the price of rice have relativelysmall effects on -the 

energy content of the diet, a ten percent increase in agricultural wages 
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(if it did not lead to unemployment) would raise,the energy content of the
 

average rural'diet bY five percent and increase consumption of a variety of
 

foods9,including fish (important for its animal protein). Low income house

holds would'benefit more from this than those in the higher income classes.
 

[Strauss et al,'1981b, p. 49]. 

While rural diets would improve, on the average, the marketed surplus 

of rice would fall by eight percent (slightly more than a ten percent in

crease In the price of rice would increase it.) Such results would occur, 

of course, only if the wage were q free market rate, as current rates for 

agricultural labor appear to be in Sierra Leone. Raising the minimum wage 

above the free market level would wipe out some of the benefits by reducing 

employment opportunities and the incomes *of households unable to find as 

much work as they were willing to do. 

Any policy that improves the productiVity of agricultural labor will 

raise agricultural' wage rates. Such.'policiesinclude improving marketing 

or.transportation facilities, promoting the adoption of improved agricultural 

methodsorvarieties (perhaps through such projects'as"Integrated Agricultur
al Development and ACRE-Adaptive Crop Research and Development), reducing 

the amount retained by the Marketing Board from the value of export crops, 

and'encouraging the development of rural non-farm enterprise. The last item 

appears to be much more important than is generally recognized.
 

The'combined effect of increased agricultural wages'and higher rice
 

prices on the energy content of the rural diet is almost the same as (but
 

slightly less than) that of higher wage rates alone. Of course rice output
 

and labor use fall less than had rice prices not risen, and there is less
 

rice and more of other foods in the'consumptionincreases associated with
 

'But unsubsidized rice production is not'promising 'in this respect. 



the higher,wages, Likewise the marketable surplus of rice is greater than 

when only the wage rate changes.
 

When we.consider.the effects of a modest migration along with rises 

inwage rates and the price of -rice. (see Table 19), we observe only negli

gible effects on the diet and its caloric content as long as the labor avail

able to agriculture-is at least equal to the quantity demanded. Higher rates 

of migration might have more striking effects.-At some level of migration 

more.than a ten percent-wage increase would be required to bring forth enough 

agricultural labor to staff the production enterprises desired by rural 

households. 

Government promotion of fisheries will have different effects if it re

sults in (1)an expansion of large-scale fisheries or improvements in their
 

techniques without change in the techniques used by rural households engaged
 

in small-scale fishing or (2)technical improvements made by the smaller
 

enterprises engaged in by the rural householdsin our sample. Our Table 16
 

presents the consequences for the rural sector of a fall in fish prices aris

ing from the first situation: appreciably greater fish consumption by rural
 

households, along with reduced consumption of roots, fats and oils and, to
 

a lesser extent, rice and miscellaneous foods. On the average a ten percent,
 

decrease in fish prices would cause a three percent reduction inthe caloric
 

content of the diet. Our elasticity results by expenditure classes [Strauss
 

et al,, 1981b, p. 49] indicate that the diets of low expenditure households
 

would fall five percent in caloric content. Of course these reductions re

flect adverse effects on income in the households that produce fish.
 

Households that are consumers only will increase their caloric intake
 

(by two percent in the lowest expenditure group and almost one percen- in
 

the other-two groups [ibid., p, 48]). Furthermore, the protein quality of
 

the diet will improve. The response of fish consumption to lower fish prices
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is high; among low expenditure households the elasticity is -1.29 [ibid.,
 

p. 36].
 

fall in fish prices resulting
We'have not estimated the effects of a 


from improved methods used by rural households. In such a case the adverse
 

The elasticity
income effects'on rural fishing households would be small. 


is nearly
of demand for-fish (at least in the rural sector [ibid., p, 36]) 


unity, so total receipts from fish sales might be nearly as great after the
 

Thus no great fall in production costs
production expansion as before. 


would be required to make the income effect on fishing households a favor-.
 

able.one. In this connection we should note that Linsenmeyer [1976, p. 160]
 

found that small scale fishing was not only profitable, but more profitable
 

than large-scale fishing techniques.
 

Changes in the prices of palm products, on the average, have negligible
 

effects on caloric availability. They lead to lower consumption of oils
 

and fats and greater consumption of other foods. Thus Produce Marketing
 

Board price policies appear to have little effect on the nutritional status
 

of rural households.
 

However, more research-is needed on this question. There are marked
 

differences in the importance of palm product output to various households.
 

The diets of those who produce few palm products willbe adversely affected
 

for there is no beneficial income efby increases in the price of palm oil, 


fect to offset the adverse price effects.
1 Furthermore, our assumption that
 

thelprices of palm oil and palm kernelchange in the same proportion is too
 

We must know the effects of separate changes in the two prices.

rstrictive. 


IThe own-price elasticity of ueoand for palm oil is -0.82 for L-house

holds, rising (inabsolute-terms) to -1.25 for H households [Strausset al.,
 

1981b, p. 36]. See also Smith et al., 1981, p. 83.
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There are many significant policy issues that have: not. been dis-* 

cussedhere. Strauss et al. (1981b, pp. 51-57] considers a number of them. 

In addition, caloric availability is only one of the. nutritional questions

deserving study, though It Is undoubtedly the most important single question 

for Sierra Leone. Nutrients other than calories should also be examined-

protein at least, plus Iron and the B-vitamins, as well as.others, With the 

data now available this would not be difficult. Furthermore, for calories, 

and perhaps for other nutrients as well, itwould be useful to classify house

holds by the ratio of nutrient availability to the estimated requirement for the 

household. Our per capita, figures are useful, but far inferior to household

by-household comparisons of nutrientavailability with recommended nutrient
 

a!!cwances ifwe wish to have a sound understanding of the number and charac

teristics of households at nutritional risk. Lastly, although this study 

has revealed a great deal of importance about low income households, the data 

contain much more that would be useful. *We need to examine the characteris
tics of low income households. To understand the food choices of low income 

households is important; to understand why their incomes are low would be
 

still more useful.
 



CHAPTERIV
 

CONCLUSION
 

It is :clear from this and earlier reports from this project that house

holds that produce large amounts of their own food respond to~prIces and
 

wages ina systematic way; that these responses can be predicted; and that
 

the nutritional consequences of government policies that affect prices and
 

wages can be anticipated and taken into account in choosing these policies.
 

It is clear also that the effects upon rural households are'more complicated
 

than'those upon urban families. Urban households are affected only by the
 

consumption consequences;-rural households by both the production and consump

tion effects of any event. 
Inaddition, effects differ among commodities,
 

imong regions,.among ethnic groups, among expenditure classes and,:between
 

those who do and those who do not.produce a given commodity.
 

In particular, a 
rise in the agricultural wage rate increarses-both
 

calories andprotein in the average rural diet, at the expense of the mar

keted surplus of rice, aslong as the rate is a 
free market rate. Policies
 

that improve the.productivity of rural labor are clearly beneficial for
 

rural diets.
 

Lower prices'for fish, if they result fromthe.competition.of.large
 

scale fisheries, increase the protein content of the average rural diet,
 

but reduce the energy content, as a result of the adverse effects on rural
 

incomes from fishing. But fishing is at best a minor activity for most house

holds.. Among non-fishing households caloric availability rises in greater
 

degree for low income households than for others.
 

Increases in the producer price of rice increase the marketable surplus
 

of rice significantly, with little effect on the energy content of the aver
age rural diet. Households in the lowest expenditure class, however, consume
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appreciably more calories as a result of the in'treased producer price. 

The- effects of many other policies can be anticipated by similar analy

sis. No-longer need we feel that the nutritional consequences of government 

policies lie ,beyond our capacity to predict. 
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