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MARKTETING OF FOOD CR0P° ANT PURCHASH OF INDUTTRIAL
COMMODITITS BY NYAWZA SMALLHOLDTRS, 1970-71

by

Martin David

TEFTRACT

"Te consider the allocation problem of a rursl household
whose income is available in the form of c4r inventories of farm
produce and an amount of cash income from non-—farm activity. The
inventories available may be sold to earn cash at 2 price of T.

The inventories may be supplemented by purchase at market prices w.
The budgeting problem of the household is the problem of optimizing
both sales of inventories and the consumption of commodities. The

level of purchases are structurally related to inventories through

the level of sales and cash income.

The optimum sales — consumpticon allocation depends heavily
on the demographic composition of the household. An household with
few members needs to reserve lesz of the inventory for subsistence
than 2 household -+dith many members. The analysis emphasizes the
effect of changing household composition on the a2llocative choices
mace,

The mocdel set forth is 2 combination of a system of purchase
equations used to explain allocation of consumption and a multi-
variate logit mocdel used to explain the proportion of inventories
sold. The novel features of the model include:

(2) Conditioning the behavior of the household on its
initial stocks;

(b) The use of transactions cost to define discrete
differences hetween sellers and buvers of foodstuffs;

(c) Testing for interrelationships between the structure
of income sources and the '7illingness to sell foodstuffsg
and

(¢) Structuring the model to make the consecuences of
demographic change clearly evident, even when the existing
population is restructurec into more or fewer households.



1. NHotation

There are I households indexed 1 = l.... I. Each household
completes the agricultural production cycle with inventories of g food
crops and r industrial crops. Industrial crops must be sold for
processing. Food crops can be consumed directly. In addition p consumer
goods other than food can be imported from the industrial sector; and
z investments can be made in procductive capital. The table below defines

the variables to which we refer. in our model:

Number ef Consump- Prcduction Sales Price of Purch- Price

Item components tion vector Disposed goods ases of
sold purcha-
ses

Food crops q ct) - (1} s(D) (1) P(1) w(1)
Industrial crops r o Q(2) s(2) 7(2) 0 el
Consumer goods P c(3} 0 0 0 P(3) w(3)
Investments z c(u) Qs) S(u) T(4) P(L) w(4)
Total C Q S T 4 w

In each row the symbols depict a vector of commodity flows. Zero is the null
vector for those trensactions that ere definitionally ruled out. Industrial
crops can not be directly cconsumed and would not be purchased as a final
consumer product. Consumer goods are not produced in the rural household
znd are not soid to others. Q(4) represents capital construction by the
rural household; and C{4) represents gross capital investments in preductive

facilities.
An accounting identity links the flows shown

(L C=0-5+P7P



income relationships. Given that all of the inventories might be sold the

full income available is

(2) T'"Q + E + R = ¥(1)

where E represents earned non-farm income znd R represents remittances, rents,
and other transfers. The amount of cash realized, Y(2),is less than

Y(1) because some goods are directly consumed so that

(3) 'S + E + R = Y(2)

Other variables. F = // F(j) /7 is a (kxl} vector that describes the

demographic structure of the family.

3= Definition F{j)

1 Number of infants < 1 vyear of age
2 Number of children aged 1 -4

3 Number of children aged 5 -8

L Numbey of children aged 10 - 12

5 Number of girls aged 13 - 17

6 Rumber of boys aged 13 - 17

7 Number of females aged 18 or over
8 Nunber »f males aged 18 or cver

A - /7 A(3) /7 is a vector that describes the access of the family to

various amenities and the market

j = Definition &(3)
i Distance to nearest market
2 : Distance tc nearest public transport

w

Distance to water (dry season}
y Distance to nearest primary school
) Distance to nearest govit. secondary schoo

8 Distance to nearest district headguarters



Production characteristics. The Province of Nyanza comprises a large number

of ecological zones, each with different climate and rainfall characteristics.
For purposes of this analysis the differences are dichotomized according

to the number of harvests generally expected in the sublocation where

data were collected. Thus H = 1 where only one harvest can be obtained;

and H = 2 in areas that regularly crop their land twice a: year.

Differences in production can also be expected to lead to differences
in purchasing behaviour. Households in areas that produce only one crop
will be more likely to import foodstuffs, to seek urban employment and to
sell’ a large proportion of their food crops (owing to deterioration during

storage) than households in two-crop areas.

K denotes an index of household durable stocks. G denotes storage

available for food crops.
M=77 Ty /7 where m.. = O j=1 q
Jj#Fk

i k

l, «...0q

In the discussion below . takes the indicated vector into a conformable

diagonal matrix.



2. The Mcdel: ~ Theoretical Development in

The 'Zerc 'Savipg Case

The preblem facing the household can be set forth as a simple
optimization problem. Given a utility function U(C) the prcblem is to
find P(1), s(1), P(3) - & that maximize U subject to the q + 1 constraints
(1) c(1) - s(1)y + P(1) - {1y =0 (inventories)

E+R - o' P + t(1)vs)=0 (cash budget)
To simplify presentation we consider E as exogenous; later we will relax
that assumption. The Lagrangian to be maximized is
(2) L=U{C) + W/E + R+ (13 S{1) - w'P_/ +
ut /C(iy - s(2) + PQL) - Q1) 7

The Kuhn-Tucker condiitions for a maximum are

(3.1} 30 < . >
YT6N) B o c{i) = 0©
(3.2) LEeeme - Jw{8) - © c@3y -©
(3.3) ~at(l) - o -0 s(iy -0
(3.4) -df{l) + § ~-GC P(1) -0
3.5) c(1)r = - u + C(3)* == - w3} + 8(1)F (AT(1) - )

+ PO (2wl(l) + p) -0
Plus the constraints (1}. Conditions (3.2) reflect the usual condition
that marginzl utility =f additional murchases divided by price must equal
A, the shadew price or marginzl utility of cash. {The condition is derived

by using the identity C{3} = P(3).) Conditiomns (3.23) - {3.35) can be combired

to give insight into the management of the commcdity inventories. If for

the §°" commodity, Sj(l} = 7,{i) = O.then
. 3
(4) At 1) - - Aw. (1)
] 3

. . U

If C.{1) > 0 then (3.5) implies z=—=— = u. and therefore
3 aC.ul} bl
J

(s) 3U - Aw.(i)

at. (1) ~
J

-
S|



In other words the marginal utility of the commodity divided by the shadow
price of cash 1lies between the buying price and the selling price of the

commodity.

It&is.not'possiblerorTSj(l) > Pj(l)‘ > 0. If"Sj(l), Pj(l)

>0, condition (3.5) ° implies that
A Tj(l) =u and A w(l) = p.

Since Té(l)’<‘wj(l), B cannot have two different values simultaneously.

If follows that:

(8) Sj(l) > 0 implies i Tj(l) = u and Pj(l) =0
Pj(l) > 0 implies X mj(l) = p and S.(1) =0
: . J
Assuming that Cj(l) > 0, we then have
(7) U _ A, (1) TIFf P(1) >0, s.(1y = ©
3¢, -l ] J
w.{1) < &u < A 1.(1) If P.(1) = 8.{1) = O
3C. (1) ; J 3
N
3C. (1) T 3 -]

As the marginal utility of commodities is assumed to decline with increasing

-

consumption, the conditions {(8) imply that a larger quantity of the commodity

is consumed when surplus is sold than when deficits must be purchased.

Figure 1 illustrates the implications for the relationship between
inventory of a crop and consumption. If the initial inventory is less than
Qo the deficiency is purchased at price w as the marginal utility of consump-
tion divided by price would otherwise exceed the shadow price of cash. If
the initial inventory exceeds Q, the excess will be sold as the marginal
utility of consumption divided by price falls short of the shadow price of

cash. Between Qo and Q, no action will be taken to buy or sell.



Now imagine that we consider the impact of changing the proportion
of total income ¥(1) that is in a commodity inventory. Define 1'Q/Y{1) = .
Consider a two commodity world with one C{1) and one consumer goods C(3).C(3).

Then Figure 2 shows the expected relationship of C(1)/C(3) to p.

The foregoing argument motivates-the treatment of cash income and
inventories in our model: Surpluses will be sold on the basis of selling
prices (1) and Y(1). Inventories will be retained for consumption on the
basis of buying prices. Purchases will supplement inventories to an extent

determined by buying prices w(l) and cash inccme.



Discussion

Assume the household wishes to maximize its utility U( c{(1), C(3) )
subject to the constraints :
(1) c(1) = P(1) - 8(1) + Q(1)

E+R = o'P + <(1)' s(1)

We can eliminate the inventory constraints and write the Lagranglan to be
maximized as
(2') L = U /P(1) -S(1) +Q(1), P(3) + 2 JE+ R - uw'P

+ (1) s(1)/

The Kuhn-Tucker conditions for an optimum are:

(31) oL _ au _ Ay < . >
—m = m Aﬂ)(.l) 0 P(,ll 0
oL U L < >
SSTTY 0 " at(i) -0 s(1) -0

= E+R - P % t(Q)'s(1) -0 2 -0
and 3L

3e(ry £ - %’—(ﬁ s(1) + %{-3-)-1%3;
From our earlier argument it is :lear that no more than ¢ of the first
2q inequalities may hold as egualities as P(1)'S(1l) = 0. Then Q can be
partitioned:
Q"= : Q : Qo)
where Q correspend to j for which Sj(l) > 03
Q@ corresponds to j for which P.(1) > 0 ; and Qo corresponds to j for which

€.(1) = Qj(l). Partition P and S conformably. Then

x (1)

i

L
rd
N
-
(N




from these relations we determine that X is the weighted average of marginal
utilities afforded to those commodities that are purchased less the weighted
marginal utility of those commodities. that are sold per unit of exogenous

cash income:

—3U ., 3 \ - - _
(8) / (@) P(1} (BS }) ST/ / /JE+ R/ =1

It is now possible to visualize the indirect utility function

that corresponds to U:

p1) = £ (Q,E+R, w, T(1))
S = £2) (QER, w, t(1)

o = £ (0.ER, v, (1))
P(3) = {Q,E+R, w©, (1))

For G = 0 we have the classical consumer allocation problem. Ko sales
are possible, the set {j / S(1) > 0} is empty. (1) is not relevant.
Write demand for consumption as

(10) cw) = g

(E+R, )
g(a) (E4R, w)

c(3)
Two polar cases of (9) are easy to relate to (10):

"Case A. No surplus inventories: O - Q(1) < C,{(1)
Case B. All inventories in surplus: CB(l) - Q(1L)

Case A.
‘The amcunt consumed will be determined by valuing inventories at

their purchase prices, and substituting in (10)

Q1) c.(1) = g(l) (E4R + w(1)'Q(1), w)
c,(3) = 3 (B4R + w(1)'Q), w)

so that

(12) P(1) = £ (Q, E+R, w, T)

g(l) (B4R + w(1)'Q(1), w) - Q(1)



Case B.
The amount consumed will be determined by valuing inventorie

at their sale prices and substituting in (10)

(13) ey (1) = e CER ¢ (1) QU), (TLY, w(3M')
e, (3) = %) Eir + 2(1)QQY, (2(1Y, w(BMY)

so that

(1w 37 = £2 (q, Br, », T

o) - 2 @R+ T QAL (1(1), w(BY)T)

Comparison of {2} and (14) reveals a number of difficulties where

.{1) for some j and C

4,3 < QkCl) for some k :

0 < Qj(l) < C B,k
(a) Clearly the inventories of some commodities should be valued
at purchase prices, while others should be valued at sales prices.
(b) The relative prices of goods shift as some become surplus

so that the prices necessary ftc ascertain a proper allocation inclyde

some elements of (1)} as well as w(1}.

To proceed further we must ascertain to what exient the
programming feature of this model, namely that P'(1) S(1) = C is valid.
This requires examination cf actual behavior in the sample of Nyanza

households.



3. Prevalence of produyction, purchase, and sales

To ascertain whether the programming conditions derived in (3)
are relevant for the expenditurs data of hand , we examine the prevalence of
production, sales, and purchases of major foed crops in Nyanza. Figure 3
indicates substantial variation in the prevalence of the various food crops
among households, and considerable variation in the proportion (by value)
of the crop sold. Procduction of vegetables, cereals, pulses, and meat is
almost universal among these households. Roots, fruit, and dairy products
gre almost as common while the production of sugar, fish and nuis is

restricted to a small minority of households.

Among the crops vegetables, cereals, and roocts are produced almost
exclusively for home consumption. A substantial portion of pulses, fruit,
and suger 1s cold; but only dairy, meat, fish, and nuts are commercial

products where more than 40 percent of the value procduced 1is sold.

The programming model describaed above suggests that the household
would not engage in both purchases and sales, because the margin between

buying and selling prices ensures that real income falls whenever 2 single

0]

commodity is sold and repurchased. Table 1 indicates that none of the
crops conform strictly to the programming model. A significant rumber of

households are engaged in both purchase and sale of the same food crop.



It is not possible to ascertain the cause of this seemingly inconsistent

o]

behavior, rut three contributing factors may be cited. Each of the crop
categories 1s an aggregate, so thet sale of cne and purchase of another is
to be expected.(E.g. sale of green maize and purchase of millet would both
be included under cereals). Secondly ,some perishable commedities may be
sold during a local harvest while they are repurchased at other times (e.g

(o3

0

P
o

(XN

fruit, vegetables). Thirdly, it ible, in areas with two crops per

")

year, that one crop was in surplus, while the second was deficient to meet

family needs.

What stands out in Table 1 is that sugar, pulsss, fish, and nuts
reflect more consistent behavior than other crops. In combination with
the relatively high proportion of these crops that are sold. consistency

appears to be an indicatior of the commercialism associated with the crop.

For dairy and meat production the ccmbination of high proportion
sold, and high proportions of producers in boeth buying and selling markets,
appears to relate to the discontinuities In production and the indivisibili-

ties in output, asscciated with ownership of relatively small herds.

The principal Implication of Table 1 for further analysis is that
it is not essentizl to vestrict estimation in the manner suggested by
P(1)'s(1) - 0. Tor an appreciable fraction of the population both sales

and purchases of the same commodity group will oceur.

As we have not developed a theoretical argument to explain
simultaneous purchases and sales, our approach is necessarily pragmatic.
The approach of estimating an extendad systen of demand equations such as

is suggested by {1ljand (13) is one possibility. That approach has three



shortcomings. {a) Information on purchases and sales dces not eater the
relationships. (b) The inventcries of food crops produced will necessarily
be highly correlated to consumption of food because of the identity (1).
Thirdly, it is infact not possible to ascertain the correct value of income

that should be included in the demand functions. In the general case,

c = Y , w)
> g ( O’
where Yo is a measure of income that is in the interval

E+R + (1)t Q1) - YO.~ E+R + w(1)' Q{1) = Y(1)

The value of Y,  will depend on which crops are in surplus and which are

deficient to meet desired consumption.

As an alternative, the original problem in (2} can be modified to
assert that

(15) P1(1) s(1) > Rk (&, G) > O

The logic for this constraint is that continuity in rainfall and multiple
harvests increase the periods when the holding is self-sufficient. Therefore

3 - . . . . .. -
h < 0. Similarly the capacity to s—cre inventories shculd increase self

sufficieney, implying 38h _
oG

With this new comstraint simulteneous purchases and sales ave

determined by supply considerations. As modification of (3) gives few

insights, we develop further implicaticns of (15) heuristically.

A casual asymmetry suggests a natural order for the decisions S(1}

and P{1). The harvest must mature before sales can be consumated. Sales

present or to either sales or consumption in the future. Purchases may auvgment

the inventories remaining at present to provide for present consumption.



This tempcral sequence appears more raticnal than altermatives
that are logically possible. Because of spoilage it would not appear advan-
tageous to purchase in advance of the time of consumption. It would not
appear logical to purchase when availablie inventories exceed current
consumption reguirements. And the household should know its remaining

inventories at the time purchases are undertaken.

Given this reasoning, sales would appear to be conditioned on the
entire inventory of fcod commodities in relation to spollage and the future
demands of the household. Purchases, on the other hand, depend only on the
level of retained inventory after sales. It follows that we should modify

(12) and (1&) to

(12%) p(1) = £ (g5 , B4R, w)
{14') 8(1)y = f(z) (Q, E+R , w, T)



Family Composition

Up to this point we have not explicitly introduced family compositicn

into the model. One of two approaches can be taken:

(a) The demography of the family can be taken as an
explicit determinant of the utility function
(i.e. 2 measure of taste).

() The effects of family structure may be viewed as
the effect of aggregating iike preferences of

individuals into a single househcld demand.

We discuss the second apprecach first.

ot o

Assume that the indirect utility function C = g(¥ , w) appiles

oo

to an adult male. For two adult males in the same househcld. each with Y

income to spend consumption would be 2C . However, the household income

2

constraint is ¥ = 2Y 'so that we can write household demand C as

(16)

c=2" = 2g CéE )

O
1
O
1
o
S
N
w
€
A

If all members of the household were Identical and each were able to spend

a pro-rata share of the househcld income, estimating a generalization of

(16) would clearly be the appropriate way to account for family structure

in an Engel curve. Thus

(17)

C =z — = g (& wi

N?

where N is the number of family members. However, it is clear that members

of the family differ in their consumption nesds and demands. A child of 8

years of age needs less food and clothing than an adult. A crude approach



to this problem is to assume that there are d types of consumption demand
for-each of d 4different age-sex characteristics-and that consumpticn

4l

demand of the jtn type is.a proportion»yj ef the adult male level.

Then family structure iIs summarized by the vector F and zggregate

demand in the household is

(18) ¢ = +Fg \CTF, w)

where y' = (y..

)4 . . .
The use of ——= as the measuyre of income density appropriate to
each individual's choilces is debatable. It follows only if we are willing

tc assume an equalitarian distribution of rescurces within the family.

The notion that demand for each individual commodity bears the same
relationship to the adult male demand is also debatable. For that reason

Prais and Houthakker generalized (18) to

wC ~ TF g t—r=. @)

where T is a full matrix subject to the constraint

U=y

To summarize this approach, (A} aggregation cf members in a
household implies that each is subject tc spending constraints that are
a fraction of the household constraint. (B} The differences in needs
of different household members are parameterized as multiples of the
adult male demand. Nothing in this theory demands continuity in the nature
of demand by household members that are similar in age. Nothing in the
theory -allows for economies cf scale that arise in housing, durable

equipment, and clecthing.



As the alternative to this zpproach one may include the family
composition directly in the utility function as an argument, l.e U(Y,w,F).
The only theories that constrain the form of U are the so-called extended
linear expenditure systems that suggest that family structurs cpasrates
through the determination of a minimum consumption bundle, but does not
affect the marginal propensity to consume cut of superanumerary Iincome
(Betancourt, Leuthola). This approach is not only suspect on a priori
grounds, it is alsc conceptually difficult as empirical work in the past
has often established subsistence allowances related to family size that

imply the pcorest individuals in the sample have undefined preferences!

In our initial iInvestigations we adopt a medification of both
apprcaches: *
A. Calorie reguirements for the family v_eare used to estimate the
o
y in (18}
B. The family structure is alsc incorporated as an argument
of the per-equivalent-adult (PEA) expenditure function g. We
bypothesize that per capita expenditures are z declining
linear function of the calorie requirement (te account
for economies of scale,and an increasing function of the

diversity of family members, A.

Under these assumptions {18} generalizes to

f'lQ)_ ol — v . R R
wC = YO‘F VA LTy wi o+ 5lLYO’P) + BgA 7
o 77

where A is the mean square of the diffezrence between individuals' require~

ments and the average requirement of individuals in the family

. 2=, —
™ \ — 1 5 [ &= /
FUAY = BN 7T LR,

- — k 14
(20) A= !’ z’ \Yoi
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Two arguments can be made for relating expenditures to the
A defined in (17). The inclusion of a measure of the heterogeneity
of family members could be expected to account for the more diverse
requirements of a household that includes infants, adolescents. and
adults; conversely, the uniformity of & household that includes only
adults would be reflected in a lower level of expenditures to meet. 2

given level of living.

Implicitly, the measure provides an index of effective child-
spacing, after the deaths of ycung chiidren and the decision to extend

the family by including relatives has bsen taken into account._/

' 1 !
_/ The choice of A rather than (a} A ¥, For (o) (A Y F}Z/(vo } is

xbitrary. The ccrreletion between A and Y T is -.25 and highly significant;
2t could potentially be reduced by a measure such as (b) which has dimensions
similar to a coefficient of variation.



The logic for (12) can be seen by studying the relation-
ship between vO'F and various expenditures. Most items of expenditure

increase to a siznificant extent with increases in the sstimated calorie

requirements of the family. A& few bear no relationship to increased

calorie requirements:

Significant Positive Relationship Null relationship
R R
Clothing (.108) Drink and tobacco (.011)
Soap (.105) Meals beought (.011)
Cereals (.079) Roots (.010)
Sugar (.054) Household eguipment {.009)
Tuel (.052) Vegatables (.C08)
Dairy (.0u5) Pulses (.001)
Meat (.042)
Fish {.Cu0)
Other food (.0273
Legal/other (.014)
Fruit (.009}

Analysis of variance for 10 groups based on the calorie index shows that all
the positive relationships are significant at the .005 level, except frult
and legal/other which are significantly positive at the .05 level. The
number in parentheses indicates the prcportion of variance in expenditures
that can be explained by a simple linear vresressicn on the mean value of the

calorie index in each of the ten groups. Mean values of C/y'F for the ten

groups based on YO'? are shown in Table 2.

The absence of a relationship between toral expenditures on some
items and the calorie index can be easily explained by the fact that there
is a strong positive correlation between the calorie index and household
income. 0.163 of the variance in total income can be explained by a positive

relationship to the calorie index./

_/ The relationship between Y/y_'F and YO'F is muchk smaller, accounting fer
093 of the variance ia Y/y 'F ° .



Some indication of the source of the relaticnships between total income and
the calorie index is given by the correlation between the calorie index and

income components:

Source of income Symbcl © Zero—order Correlaticn
to CALORIE
Farm sales {food crops) 2(1) .381
Farm sales (industrial crops) g(2) «2uL
Own produce counsunmed Q(1)~8(1) .23%
Earnings E .202
Remittances R1 .230
Rents R2 .030
Farms costs - .290

Because one would anticipate & positive relationship between income and

expenditure, ceteris paribus, the null reliztionship chserved in simple

classification of families by the calorie index is the result of offsetting
income and family size effects. Tc study those effects requires multiple

regresssicn or similar technigues.

The simple relationships between calorie and per capita expenditures

are shown in Table 3.



5. Derivation of w. T

The data used in this study were collected from May, 1370, through
May, 1971. Over the period there were substential variations in prices, in.
fact in  April , 1971, near famine conditions resulted in no goodshbeing
marketed in Siaya . District. In addition tc inter~temporal variation,
there were alsc differences in prices at the various markets in the four

districts of Nyzanza.

For purposes of this study most of this variation has been
ignored. Produce consumed directly by the household was valued at the
mean price prevailing in the Province over the entire period. This has
the effect of undervaluing inventories in areas where there is relative
scarcity, and overvalulng iInventories in areas of relative surplus. None-
theless there .appeared to hesome merit to exploring household behaviocur
using this approximation, rather than attempting a complex revaluation of

inventories at the outset.
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In fact, the most pertinent way to view w. T is as a two-part
tariff. There is a fixed cost to the household for accessing the market.
We assume that cost increases linearly with distance from the market.
Once access to the market is attained the household may enter the market
directly, either as a buyer or seller so that a single price vector w

governs activity in the market.

Under these asssumptions the vector A (See page 3) must bear a
negative relation to both sales and purchases. While it can not be said that
A is a proxy for the difference between w and t in any given market, it is
clear that for each day of activity in the market, total costs of purchases
must be augmented by the cost of access. Alternatively, income must be reduced °
by cost of access. If the household thinks in terms of the value of a
typical day at the market, cost of access defines a differential between

buying and selling prices.

A simplified example is shown in Figure #. Sales of surplus
commodities are shown on the horizontal axis; purchases cf the other
commodities are shown on the vertical axis. The cecst of accessing the market
1s Ou. The expected voiume of sales S will then finance P = S -~ 0 of
purchases. The slope @ = OE / Oé becomes an index of the expected differential
between buying and selling prices. Clearly as Oa increases, $ falls and the
househcld must set & greater vaive on the purchases fto embark on market

activity.



6. Proportion of produce sold

The argument in section. 3 suggests that saies must be a fuanction

t, and the quentities iIn inventory

s
®

of other income ( E + R ), the market pric

Q. The ultimate value of inventories when scld is t'Q, and a simple approach

would be to use full income ¥Y(1l} as z conditioning variable.

The functional form of the sales relationship is constrained by the
fact that expected sales should not exceed production. Moreover expected
sales should be non-negative. In the present analysis these conditions are
achieved by estimating a logit function cescribing proportion of crop soid
for producers only. Expected sales are then estimated as the product of
expected proportion sold and the value of production. {This product will

be zero for all non-producers.)

In order to limit the number of sales functions that were tc be
estimated food crops were aggregsted into two categories:

(a) Cereals, roots, and vegetables

(b} Meat and deiry products

by Figure 3 Group (a) are nearly

[aY

The logic for this aggregation is reveale

]

universal items of crop production, and are largely consumed on the farm.
Croup (b} are somewhat less prevalent, but are marketed to a substantial
extent, undoubtedly because meat and dairy products are perishable.
Together (2) and (b) account for 1405/ of 1703/ of farm production of food
and animal products. (See table 3.)Relaticnships for these two categories
cover four-fifths of the food available for sasle, on average. At the same

time differences in perishability clearly influence the level cf sales.



The logits were estimated iteratively by the method of Duncan

o

]
(2

T Y

and Tzlker (1967) which has also been shown to converge to maximum likely-
hood (ML) estimators. A useful starting value for the first iteration are
Ordinary Least Sguares {OLS) estimators. The existence of any sub-group in
the data for whom conditioning variazbles are identical and for whom proportion

sold is zero or unity causes the estimatiocn procedure to breakdown. Thus

a premium is placed on limiting the number of arguments in the logit.

7]

The functicnzl form for the logit wes selected on the basis of
the correlaticn matrix in Table 4. Total inceme (Y/1 /) was generally not
rzlated to the prodortion seold. This finding may be due to the fact that

3 mirimum threshold must be reached bafore income affects sales positively.

(]

~aat hypothesis has not het been tested.

The nutritional regquirements of the famlly, as measured by catorie

X
-

;Y;F) do not affect propertion scld. though we had hypothesized that greater

(..

cres=ic needs would inhibit salies. The presence cf oclder members in the

h

fzmll” or several adults was deemed to make it easier to allccate one perscn

2

to mavketing crops; hunce a positive correlaticn to sales was hypothesized.

-

This relationship oanly appecred for pulse

0]

7

Distance to trausport and distance to district headquarters are
inversely correla:ed to sales, confirming the hypothesized effect of access.
All crops do not show a significant correlaticn, but only one, pulses,

contradicts the hvpothesis with a anon-negative (and significant) correlation.

Number of harvests is strongly correlated with proportion sold for

U]

five out of the sseven crops.

Number of building on the holding was though to be a proxy for th

uality of storage. Iu that case, ceteris paribus, more buildings should

fte)

inhibit sales. In fact both buildings and the index of durable wealth have
= positive correlation with sales of cereals and pulses, suggesting that

these variables may be proxies for wealth of the househcld.



The expected level of purchases of goods other than food was
correlated with sales to determine whether demand for products not available
on the farm enhanced sales. This variable was significantly correlated only

with sales of cereals, roots, and vegetables.

Variables significantly correlated to proportion sold were
included in the logit formulations. While this procedure suffers from pre-
test bias, it was the only one available in view of the limited computing
capabilities available. The procedure can be validly criticized for failing
to discover significant partial correlations that may be obscured in zero-
order correlations. For example the calorie needs and income of the

household are sufficiently correlated that nsither may significantly affect

sales unless the effect of the other has been controlled.

The logits estimated are shown in Table 5. Omly a small proportion
of the total variance is explained by the logit. The dominant effects are
the inhibiting of sales by greater distance from transport and the greater
marketing achieved by householders in 2-crop areas of Nyanza. The possikbility
of an additional effect of wealth, as measured by the durables index neeads

further investigation. (When durables were incliuded in the logit for grains,

roots, and vegetables no significant effect could be estimated.)

Sales of grain, roots, and vegetables appear to be positively

ed by EPUR. The

&

easur

o

related to school fees and household purchases as
significance of this effect is that it suggests a natural dynamic in

narketing food crops: Increased family demands (say for school fees) lead

0]

to increased sales; and increased sales lead to increased expenditures on

food and other purchases.
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7. Purchases and Consumption by the rural smallhclder

The estimates of the purchase relationships fitted to the Nyanza
data are presented in Table &. A few conceptual pcints should be made at the

outset.

1) The purchase relationships for food items are not expenditure
functions; they can be converted into relationships describing expenditure
per equivalent adult (PEA) by adding the inventory per equivalent adult to

both sides of the eguation in question.

2) The five purchase relationships fitted are part of a larger
system that includes purchases of farm inputs and purchase and sales of
capital assets {(both physical and financial)}. Estimates of the farm input
equation will be presented in Table 10. Asset transaction equations were
not fitted for several reasons: a) Adequate information on the value of a .
number of capital items was not available; b) The reliability of reporting
of financial asset transactions is uncertain; c) Cash and inventory positions
of the household at-the beginning of the year were not measured and a stock
adjustment model would appear most relevant. Logically the sum of certain
coefficients in the purchase equations is constrained. The marginal propensity
to allocate cash income must be unity. The effect of all other variables on

purchases, ceteris paribus, is to reallocate among purchase flows and asset

transactions. Hence there is some presumption that.the sum of all coefficients
should be zeroc. These constraints imply wvalues for the sum or the coefficients
in equations that were not estimated. These implications will be discussed

below.

3) Because of the manner in which sales of crops enter the squation
systems, farm costs are not netted out of gross income items, with the con-
sequence that marginal propensity to spend on household consumption must be

iess than unity.



Table 6 provides the basis for several generalizations about the
purchase behavior of households. Results pertaining to endogencus variables
will be discussed first; results pertaining to demographic factors will be
presented next; this section concludes with a discussion of the remaining

influences on purchases.

The equations pertaining to food purchases were estimated in two
forms, the structural model (A) that conforms to the earlier theory developed
in (12'), (Q4') and a2 modification (B) that tests the validity of excluding
the inventory of the food crop for which purchases are estimated from the
purchase relationship. An alternative model of behavior that links full income
(C) with consumption was fitted tc test the conceptual model presented here.
(Results for that model are presented in Table 7.) The latter model constitutes
the meintained hypothesis that relztes to more conventional theory of household

allocation.

Endogencus Variables

Cash inflow per equivalent adult is highly significant in all purchase
equations. The relatively low values of the marginal propensity to spend
cash on household and farm inputs can best be assessed by adding the coefficients
of INCCAL3; this has been done in Table &. The resulting sum implies that .7
of every shilling of cash is expended on the omitted capital asset transactions.
This value may appear more reasonable when one recalls that the 879/- per
household of cash income compares tTo a retained inventory of foed for comsumption
of 1331/-. The marginal propensity to spend the latter is unity so that the
weighted propensity to spend { on non-capital items) out of gross income becomes

724,



It is of interest to contrast these resul*s to those of Massell (1972},
the only . other  study of rural expenditures in Kenya. Massell fitted
a log—linear model in total expenditures, family size, and proportion of income
consumed in kind to expenditures by rural households in Central province
in the year 1963-1964. The elasticities derived from the propensity to purchase
out of cash income are much smaller than the elasticitles estimated by Massell.
However the elasticities relating increases in consumption of food out of total
income (including income in kind) are larger than Massell's. (See Table 8.)
For the household goods the elasticity remains smaller. It is apparent from
the wide range of elasticities that can be derived from the structural model

that there is more infcrmation tc be derived from that approach.

To test the value of the structural model an alternative model was
estimated in which income without regard to source is aggregated and used to
explain consumption rather than purchases. Results are presented in Table 7.
The information included in the relationship when sales of food crops are
included provides a highly significant increase in explained variance {Table
11). The knowledge of sales of food crops makes a margirnal improvement

in the explanation of purchased farw inputs.

Slightly less than half of the variance explained can be attributed
to large differences in the propensity to spend for farm inputs out of different
compenents of income {See also Table 10.) The findings bear out a strong
orientation to purchase inputs on the part of those who have industrial crops
{coffee, tea, sisal, cotton, hides, firewocod). However, in the structural

model (A) the relationship or purchased farm inputs to sales of food crops is

7

/ The full income equations are estimated by CLS. The reasoning behind
that procedure is that we may treat cash income - other than earnings
and food sales as predetermined. TFurthermore it is assumed that earnings are not

s
simultaneously determined by purchases or sales. This assumption will be tested
iff” future work; it assures that the system is recursive so that no instrument fer
earnings is required, and OLS on cash income is unbiased. As food production is

1 — U . . - -~ . -
ais5o pre-determined total income can also be teated as independent of purchases.



substintici. with the propensity to purchase inputs at 0.2 of each shilling

¢f income that generates purchase of inputs is *"ether!

. rent and equipmesnt, hire.. ..The contrast between these
I .ents and the 2.6 percent of sarnings. that is spent for farm inputs is
P T

SUULKING.

items of ' cash income.

it 2¢t es a substitute {or complement) to inhibit (augnment)

..o2hazes of another feod crop. The structural mcdel allows for six such

wd nom: wissignificant.

Ly

~

The thecry develcped in section 2 posits a relationship between cash

,
W,
%
k
o]

pases zad predicts no relationship between the inventory of a commodity

:Z5:d for consumpticn and purchases of that commodity. To test the latter

4
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d structural model was -estimated. The results partially

Upport he hypothesis. Significantly negative effects appeared in the grain

N
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ther food equations. While significant effects were not expected,

Ter Tolkd £T el To ne-a-natural . nesult of deficlencies in: the instrument

weed for sales.s If.erecys dn the -instrument are positively correlated with

oz ovelume of producilca, -actual inventories retained will be greeter and purchases
will be less then predicted on the basis of the instrument. This would generate

- aegative coefflcizat on the retained inventory. As 2 negative ccefficient

es that a part of zsveinad inventories avre not actually consumed, the

n

sable.

L e - _— . o - . .
v LeEied sTractuval woedel must be rejected as inadmi

Further confirmaticn that . the structural model (A) is appropriate

L.nes Loothe eguation relating te purchase of household goods other than food

IS

oIogehool Fecsx.  On thecoretical grounds it was hypothesized that cash inccme

well increase sucl.. purchases while inventories retained for consumption



would not. This hypothesis is borme ocut in the equation (B) shown in Table 7.
The coefficient attaching to retained inventories (after sales of food crops

have been deducted) is essentially zero.

Demographic Variables

As indicated in (19) the purchase equations were estimated
as linear relationships between purchases per equivalent adult (PEA), incomes
and inventories per equivalent adult, and other variables. The inclusion of
the equivalent adult measure (CALOCRIE) in the equation allows the elasticity of
responses to income PEA to increase or decrease. Alternatively the term
may be thought of as providing a quadratic term in CALORIE in relation to

total expenditures fitted to a homogeneous equation. That is,
.E. = a + a2
N oL

becomes

2
aON + alY + a2N

o
I

Thus a positive constant term in the equations of Table 6 assures a positive
effect of CALORIE, YO'F, on total purchases. A negative coefficient on
the CALORIE term assures diminishing marginal effect of CALORIE on total

purchases.



The effects of CALORIE were negative for purchases of household
gocds and food, as hypothesized. ~Together with large ana significant constant
terms, that finding implies reducticns of purchased farm inputs and savings
with increasing CALCRIE; the size of this effect declines as CALORIE

increases.

The measure of dispersion in family requirements A, also affects
purchases in the expected direction. The greater the diversity of calorie
requirenments of family members as measured by A, the greater the volume of
purchases PEA. Over the life cycle, there is an inverse relationship between
CALORIE and A as can be seen in the cecrrelation of -.25 between the two
variables., A hypo:hetical family develiopment over the life cycle is
portrayed in Table 12 to give a clearer picture of the complex relationship
between CALORIE and A. It is clear that the combined effect of variables is
to attenuate purchases below the level that would be forecast on the basis
of family size alone. Furthermore an asymmetry is introduced between young

and older families; younger families of z given size will undertake more

purchases ceteris paribus.

The significantly negative effect of age of head on purchases of
meat and dairy products, and purchases of househcld goods has two interpreta-
tions. t may be a life cycle effect in addition to those already described.
The implication of that interpretation is that aging in a family produces
even greater asymmetries in the purchases of young and oid families than shown
in Table 12. The alternative, and mere probable, interpretation is that age
of head connotes a cohort effect. Younger persons have had greater exposure
to market relaticnships and will continue a greater rate of market transactions
than the last generation. The correct interpretation can only be identified

by investigating househcld behavicr at amother point in time.



Completion of primary education appears to be associated with
greater diversity in the purchases of food products. More animal products
and mcre fruit, pulses, fish, and other foods are purchased than by those with
less formal education. It would be of interest to investigate this behavior
more closely to ascertain whether better dietary balance is achieved by the
more educated group. (Education was not included in the purchase equation
for grains on the, perhaps erroneous, assumption that this factor is irrelevant

to the level of carbohydrate intake that dominates the grains equation.)

Completion of primary education also enhances purchases of housz-
hold goods. The arguments at the beginning of this section imply that it is
not possible for ali education effects to be positive, as increased expendi-
ture in one area should correspond tc reduced expenditure elsewhere. In-tact,
a counter—argument can be raised and should be investigated in further work =—
Better reporting of purchase &nd consumption bhehavior by persons with some
education could well imply that ali items of expenditure rise with attzimment
and that the education effect cconotes no real behavioral differences, ohly

differences in the reiiability of reporting.

One other test of demographic effects should pe mentioned. The
inclusion of the instrument for sales ESALES, without deflation by vo'F, allows
for an interaction betwzen sales of food surplus and farily structure. This
effect proved significant cnly fer purchases of househcld goods. It may be
interpreted to indicate that available surpluses increase expenditures. on
industrial .consumer gocds beyond what would be predicted by income per

equivalent adult.



Asset Stocks

Durables anl wuildin 3 are the two variables reflecting the

family asset stocks that were included in the purchasz functions.
DUPARLES, K, is crude index based on the frequency with which

a variety of household ané iarm ascets were reported., The
proceiure adornted is very cruvide and relies indirectly on the
careful study of rural household wealth undertaken by Bunt(197%).
Eight items in the inventory of household assets reported hy the
households were selected from a list of ten. (Motor cvcles and
automohiles werc excluded as they were rernorted by only 5 - 7
households in all.) ©Ownershin of nloughs and harrows was added
to the list of household assets. The cdurables index was then
computed hv weichting each item provorticnately to the reciprocal
of its cccurrence in the sample.

Item Prohability of Weight
owning 1 or more

Chairs 272 1.029
Beds .G14 1.094
Tables .847 . 1.181
vloughs & darrows .335 2.985
Bicycles .286 3.497
Watches .181 5.525
Radios 122 8.127
Pressure lamps L1109 8.403
Sew.ng machines .035 28.571

(Hunt “cund an identical rank order for these items. except sewing

machines which were not included in hex studv.)

If each household accurires assets in the same order, then it
can he argued that purchase is nrecipitated hy acquisition ol some

hat therefcre wealth should be

ot

minimal level of wealth, and

monotorically increasing function of thie frequency of asset ownersiaipv.

No defense of the precision of the this wss2rtion can ke made; and
it wculd clearly he preferable to weight asset stocks by their

denreciated value.



The durable index has a uniformly positive and highly
sigrificant effect on all hcusehold and farm purchases. Ry
immlication the rate of canital acquisition must be inhibited

by increasing durable stocks, ceteris nparibus -

The other measure of wealth, G, is a simnle count of the
nuwher of huildings on the holding. with no weighting for
construction details. 2 thatched mud hut is counted equally
to a steel-roofed,sstone building. This index of structures was
thoucht to bhe a prcxv for adegquacyv or storage among other things.
For that reason < was thoucht to be associated with reduced
purchases of grain. That effect was substantiated. Negative
effects on other fool purchases were not anticipvated, anéd we

have no explanation to offer.

Access:

Distance to various facilties nlays a significant'in both
the purchase equations and the equations descriting proportion
of crop marketed./ The two effects should be clearly distinguished.
Peduction in sales due to distance from market reduces cash income
anéd thus automatically assurass a reduced level of purchases. The
effect of distance from transport in the purchase eqguations must
be intermreted as an allccation effect. That is,; the
reduction in purchases of food and household goods cffected by
an additional mile of distance from transport must be ocffset by
committing a larger promortion of cash income to capital asset

acauisition.

While it is logically possible that nurchased farm innuts
are also affected positivelv by distance to transport, that
eventuality has not yet been investigated and ampears unlikely
on a nriori grounds . (~ne z2lso cannot rule out some underrerorting
bias by persons less involved in market transactions, but the
majority of that effect is prohably cantured in the age and

education effects.)
The sum of the effect estimated for distance from transport

in the purchase equations is -.4£4 shs/mile.

/ The effect was estimated on a catecorical variable coded

<1, 12,3 -4, 5~ 8, 8+



Harvests:

The role of harvests in the -purchase equations must be given
the same allocative interpretation as distance.. {The impact of
harvest on cash income is captured in. the sales relationships.) 2
significantly nositive effect. amounting to 10.4 shs. feor all
purchases cof household goocds was not anticipated and remains to be
adequately explained. It was hypothesized that the greater availakility
of foodstuffs in 2-crop areas would reduce purchases. of meat and

dairy products and other foods.

Variants

The structural model was retested including Ristance from the local
market, (1), on the hypothesis that the market might be a more
critical location for purchase of foods. In no case did distance ‘to
market arvear significant when distance to transport was included, and the
explained variance attributable to the former was less.than distance

to transport.

8. Tarnings

At the outset, it was suggested that earnings may be sirmultaneosuly
determined with purchases. That question has not vet been investigated.
However, we felt it would be useful to:investigate a reduced “orm
for earnings in which access and@ demographic variables.appear.

Earnings include.both -cash and: in. kind components. .115 of tctal
earnings was received -in-kind.. The relationship estimated appears
in Table 13. S e

Distance from district Hg. was an important influence on earned income,
with every 5-mile increment in mileage reducing earnings by 51 shs.
per year.

The impact of demographic structure on earnings was somewhat . .
unexpected. It was hypothesized that the number of persons in the
family over ace 12 woulad significantly increase earnings, while the

presence of young children under five years of age would inhibit earnings.



In fact the number of persons over 17 had no significant impact on

earnings revorted. A substantial increase was associated with the
number of youths aged 13 - 17 as hypothesized. The effect of young
children was to significantly enhance earnings contrary to hypothesis.
The latter effect is not in some way associated with age of the head,
which did not prove significant when included with other demographic
variables.,

As expected, persons with primary education are employed to a greater
extent than others. Durable ownership is slightly associated with
increased earnings and the buildings index again shows a puzzling
negative influence on earnings. All told, not much of the variance is

. 2
explained with R” = 104,

9, Conclusions.

Table 14 summarizes the effect of access on proportion of crop sold.
The effects are not large for sales of grain, but are relatively
substantial for sales of meat and dairy products where both distance
from a major center and distance from transport inhibit the proportion
scld. If we consider the producer with a crop exactly egual to the
mean, location at mile 10 from transport as cpposed to mile 0.5 is
associated with 70. shs less sales mer year. This is about three per
cent of total income.

2 distance of 40 nmiles from district Hg. is associated, for this
hypothetical farmer, with 34 shs. less sales of meat and dairy products
than the farmer at 5 miles from Hg. In addition the earnings function
rredicts nearly 360 shs. less earnings for the farmer who is distant
from Hg. Clearly the predicted effects of this latter measure of access

have a major imvact on inconme.

_| E, YO‘F,A(2), and distance to the nearest post office were included
in the alternative specification and did not appear significantly.

¥(1l) ~ F(4) were included only indirectly through y F.
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The evidence in the purchase equations suggests a strong
functional difference in the allocation decisions between cash
income and income in the form of inventories retained for subsistence
consumption. By immlication, a large proportion of cash income is
reserved for capital acquisition. ZInventories do not influence
purchases of market goods; their effect on purchases farm inputs is
only a quarter that of the effect of food sales, despite the fact that
both should be associated with the same derived demands for inputs.

Lastly, the model implies extensive and complex life cycle
effects. Direct effects on allocation of purchases are coupled with
powerful influences on the proportion of crops sold and the level of
earnings.

This is clearly a preliminary analysis. The simultaneity
between earnings and purchases needs to be explored. Functional form
for both income and demograrhic effects should be tested. Disaggregation
of purchase behaviour within the calendar year needs to be studied.
Errors in variable models or income effects should be tested.
Capital asset transactions should he investigated, and suitable methods
for estimating the entire equation system, rather than single-equation
technigues, should be applied. Finally an effort needs to be made to
understand births, inclusion of adults, and seraration of family

members from the household as important endogenous responses of the unit

to the economic and@ environmental forces discussed here.



Ribliographic Notes

Page 1. Interest in tlie problem of household allocation
has resulted in severzl anproaches to the stimation of the household
utility function.when allocation occurs according to a single budget
constraint. See:-Brown..& Feien-(1972);: Christensen, Jorgensen, and
lau (1975), and Phlips .(1674)..: The -hope in' this study is to generalize
to a larger number:of constraints and to' recognise the cost of converting
inventory to cash. While work with the indirect utility function is
undoubtedly .appropriate here. the present investigation focusses more
closely on income.effects than substitution effects and is clearly
only a beginning to the appronriate ideritification of the household

preference function.

Page 6. This discussion was stimulated by Massell (1972).

Page 11. The descriptive data on this survey.are repmorted
in Kenya (forthcoming). An extremely useful. background:on:smallholder
agriculture appears in Feyer (foxrthcoming) In addition significant
studies of interactions between producer and consumer allocations are
reported . in Kenya (¥968) ané Xenya (1949),

Specific analyses of Kisii farmers and their selling patterns

were undertaken by Uchenduand Anthony .(1975).

Makajima (19€9). attempts ‘analysis of the allocation of small-
holder labor that complements the theory developed here. Xrishna‘'s
comments on that model irsipred this more explicit modelling of the
margin between subsistence and market production.

Page 15. The interpretation in (17) is provided bv
Brown and Deaton (1272) who have an excellent review of the demographic
effects exploiteé by various students of consumer allocation. Despite
the critique by Phlipps (1974, » ) that Prais and Fouthatker (1955)
have an apmroach that is not readily integrated with economic theory,
the extended linear expenditure systems of ILluch (1973) and Eetercount
(1273) can he seen as an extremely snecific hypothesis that has not been

adequately tested against more general roles for familvy commosition in the
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utility function.

Page 17. CGenerality in demographic effects was achieved by
Benus, Kemnta, and Shapiro (1975); but at the expense of deductive
theory. The approach taken here imposes a certain subsistence theory
on the role of demographic structure, and provides a logic for second
order effects in estimation. The value of introducing more free

parameters, as in Benus et al., should be tested here.

A more extensive setting for understanding demographic effects

is provided by Mueller (1975).

Page 26. The simple linear approach taken in Section 6
needs to be revised to more comprehensive approximations as in

Jorgenson (1975).
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gbie 1

Marketing behavior of producers
of focd crops.

Producers reporting

Food crop

Purchase and Subsiztence

Sale only
Cereals .840 .0186
Pulses .230 . 206
Roots 21 134
Vegetables .556 028
Fruit 417 .083
Fish .215 Rees
Dairy 462 . 086
Meat .755 06
Sugar .287 LGOG

Nuts L3124 012



FOOD: VEGETABLE PRODUCTS

CE AS .2 42.33 113.48 100.49 93.46 96.16 6.88 9 39 3
ULSES 22.62 9.55 7.7 8.11 6.41 4.98 3.60 5.15 1 95
ROOTS UBERS 89.63 46.35 11.83 101.98 77.5 70.66 2.45 43.52 9.66
OTHER VEG! TABLES u2.94 30.29 22,13 23.34 19,19 16.56 16. 5 9.91 57
FRU 12,27 10.60 15.68 9.40 13.16 4.1y 12.40 8.15 2.1
SU R 2.30 11.05 7.93 .52 6.33 12.84 2.20 g9.u49 .35
NUTS 0.23 0.60 0.23 0.26 0.20 1.27 O0.1u4 0.5 0.05
MEALS BOUGHT 0.32 0.21 0.02 0.14 0.07 0.21 0.14 0.0 0.1
F SH 43.46 20.2 iy 93 12.25 16.05 10.390 10.7 6.11 8.33
DAIR PRODUCTS 5.45 8.85 02 6.96 6.82 6.18 8.2 6.13 3.28
MEAT 75.8 7.5 40 29.98 30.93 37.75 32.9 30.67 1.03
OTHER FOOD 34.59 20.58 27 77 26.36 38.28 1 .88 17.5 11.42 8.3
EXPENDITU o OTHER T A FOOD
DRINK TOBACCO 5.02 7.9 5.55 6.u47 5.33 4. 8 4 82 3.32 3.68
SOAP 7.92 6.29 5.0 3.93 3.97 5.24 4 07 5.24 3.46
FUI L 9.28 5. 3 4.28 3.54 3.16 3.46 2 89 3.63 2. 3
HOUSEHOLD EQU 8. 8 5.72 6.11 4.64 4,12 3.6 4 03 3.79 2.25
PERSONAL CA ALTH 2.94 5.52 2.65 3.52 2.19 3.21 3 31 4.88 2.83
TR SPORT 5.08 5.58 4,11 3.92 3.13 6.35 4 32 7.1 6.92
SCHOOL EES 3 08 6.52 6.55 9 40 9 47 9 79 2 82 19.16 57
CLOTHING 7 64 18.23 5.52 13 11 6 76 4 09 5 42 7 19 11 31
RECRE TION 0 39 0.71 0.3 11 0 61 0 68 77 2 27 0 28
LEGAL OTHER 7 69 3.42 1.97 1 65 191 2 65 112 1 69 2 86



Average value of crep produced
per produacen

Nyanza Province 187071871

Average valve of crop Share of
Per Producer Per Household total valu
(Xshe per annum) (Xshs per annum)
Ceresls ey 452 . 265
Pulses 4G L7 .028
Rcots 585 533 .33
Vegetables 108 18 062
FPruit 115 86 .C5C
Sugar 30 22 013
Nuts 54 18 011
Fish 81 20 012
Dairy 50 .028
Meat 283 250 N7
Other 358 125 VPR

Total 1703 r.00C



Si e cor ela io)r o selected varia les to o o tior of total food ¢ op sold
by type of crop - N anza ovince 970 71

pe of C op
Inde endent Cereals, uls s ruit gar Nuts F sh Meat ani a
vari ble roo S, an produ:t
Veget nles

Total income, 1) -, 04 1 .024 ~ 122 % . 146 - ,069 + .067 - ,033
Calo ie o_m -.028 .038 - 052 + .010 - .066 + .133 - .03

A 1.042 L01n + 010 - .035 + .0 4 - 07 + .051
Aults F ) F(8) + 012 + ,108 &% + 021 - .06 - ,032 + 124 + .038
Youths F(5 + F(6) +.038 1 .0 3 - 78 .01) - .03 - 022 - .026
Distance to:

District Hg,A(6) ~-.0u .09 % - 040 - .053 - .03 - 221 % - 135 #

Ma ket, A D) -.023 - .06 % ~ 103 + .028 - .037 + .098 -~ .06N

Tasot, A(Z -, 103 &% .06 ~ 060 - ,029 - .0986
Buildings, 6 +.103 ¥ + .089 * + 087 - .098 - 068 - .092 + .0 @
Du al les Fo183 % b .120 ® + .02t - J145 - .16 + 055 + 003
Numbe of ha ests, H  +,233 %% + 226 dkd .318 + .082 ~ .02 204 + . 58
urchases » ﬁ\i%mav BT + 006 - . 008 - 070 .05 - ,089 02
Numbe of producers 704 686 525 12 228 17 92

¢ & en £ cantly ferent t an zero t t e 001l level
T nt than zero t t e 0L eve .

$ gn ficantly d'f zve
gn:  oa tl ffe ent tha zer at the .00 level.



§8

The

at tities

we e

valued at ma ke

1ces

5 m e og functiun sc¢ b tio f
i , 2
& ti ndogenous Exogenous Var les 8
{ oy 3
INC1 EPUR § DIST 82 H VES B
(1)~ [P, (3)+0 3 a6y 2 H
apcw lﬁo_.uﬁ.m... an B N
veget ble +.0177 ~ 0351 13 867 82y 076 0
103, 118 {3.62) 2.2 5.56 2.5% Y.
B E N
at and
ducts . 0789 .0 8 25 O3 G858 53
.37 2.8 ) 3. 3 su | (.9 9 92 | 692
E £ B E
+,091 ~,0953 . 897 3 879 054
{ 51 50 (2.u3 (1.99° 5,56 3.1 686
et — Z. m ) »
isn -.148 6585 6595
244, 39y 1.79 .76 | o 1
truit - 00015 B2 059 127 330 b 527
{(.310, 3t5) 375 -. 58 22,1
4, 4’ 30 38
E
sig if es expected effect effect co trar pothesis
ignificant zero—-order co relat not included eg essio



Purchase Equationa :

Tabla 6

1970/1971

Structural and Modified Structural Equations Compared
Nyanza Province:

2 .
Endogenous Variables Emogenous Variables Cons-| R stimation
tant (F) tethod
Equation® INCCAL¥f INVD11® INVDB1® INVOTHERA| ESALES | B27 uARVEST| caLortl  vear| cu c6  BUILD [DURABLES )
(91 ,0) E!RrS [ QUL)-S01) QL1)-§f1 1 Qf2)-5f1] *(1)*'S( ) A(2) H v,'F & |Age of [Primary| K
head |Education
of head=1l
Nurchases :grain, |+.0292 +.0398 | -.00178 =297 v w7 -.194 *.117] -.03uy -. 74 8.21¢ .159 25LS
roots ,vegetables,
P, (1)} (6.00) (1.71) (.13) (2.19)f (5.24) (3.02) (.77% (1.13) (2.24 (1u.6) | (705)
A. Structural E / / E N E E E E
B. Structural +.0309 (-.0332 *.0549 | +.00093 -.2860 3.501 | -.279 L34 -, 0554 -.803 13,324 .191 25LS
modified (6.46) [(5.31) (2.40) | (.07 (2.18)Y (u.36) ) (u.28)) (2.26) (1.84) (2.47 (16.4) | (705)
(10.37, 11.20) E N / / E N E E E E
Purchases: meat .0385 . 00004 L0171 -.30( .580 -.280 1.00€¢[ -.061c] 2.622| -.uuu| e.22u| 9,46 .292 25LS
and dairy, P_(1) |(8.55) f(.00) (1.37) (2.390  (.79) |(u.u1) | (6.75N (2.01) (2.39] (1.38; (u.23) (26,0 (705)
A. Structural E / / £ £ £ E| € £ / £
.0383 [-.00009 | .00385 L0171 -. 304 .588 -.280] 1.009 -.0613 2.620| -.uwug{ e.1lu| 9.47¢ .292 | 25LS
B. Structural (8.23) |(.00) (.17) (1.37) (2,38  (.75) | (u.39) ) (6.7%)| (2.01)% (2.39( (1.38. (w.28) (23,8 (705)
modified
(10.19, 11.55) E / / E E E E E E / E
Purchases: other| .0470 [-.0113 -.00075 ~.254 | +5.476 -.369 { ¢.530 | -.0165 3.97u{ -.165] .0968 | &.7uw) .309 | 25LS
food P,(1) (9.82) (1.80) (.03) (1.92) | (6.83) | (5.59){ (3.42X4(.52)  (3.50] (.u49)[(3.52) (28.1) (705)
A. Structural [ / / E N E E E E / /
5. Structural L0496  [-.0108 -.0025 f-.0u74 - |-.25u | #4.959 =372 | +.549§-.202) 3.772| -.170 - 6.301 .322 | 25LS
modified (10.3%)[(1.67) 1) |3.70 (1.9%) { (6.15) | (5.68) (3.s1ﬂ (.64) | (3.35] (.51) (27.6 | (705)
(12.02, 12.12) E / / N E N E E E E /
Purchases: house-
hold goods,P. (3 - - -
A. Structural
B. Modified .0ugs 00875 ».381 .0988 -, 446 +.995 | -.271 | 8. 140 .125 4.39u | .228 | 25LS
Structural (5.56 +. 00441 (3.12) 1.62 (.02) (3.58) | (3.54) | (4.85% (3.96) - {2,56) (22.8) | (70%)
(20.50, 20.79) E (;:uz) / N E E E E E
Purc hases:
School fasee - - - - - - - - - cn .27 lo11f.009 | coLs
2 11.67 2.27) (6.55) | (s86)
[2.13) E
(17.4, 47.9) N

These are values per equivalent adult.

The quantity symbols shown by each

variable were in fact multiplied by appropriate prices and divided by 1°'F.

&ducationr »f wife.
to hypothesis.

L signifies an expected effect; M, an effect contrary
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Takle 8

Propensity to consume lderived frcem structural
purchase eguations

Propensity to consume out @ of

Gross cash Retained O3S
Type of purchase receipts inventories incowe
Household items . 164 1.000 .687
Farm inputs 1u2 .0CC
Total ,305 1.00C L2k
Table 8

Elasticities of -expesunditure

This Study Masselli

Purchases Expenditures (1972} =

out of cash ocut of total Expenditune

Der equivalent income per total ino

adult equivalent adul

Cereals
Roots .218 .08 .53
Vegetables J .75
Meat R 1 e.75 1.30
Dairy J J 2
Sugar .08
- el PRI -
Pulses .79
Fats - Gils 1.22
Housing ; 2.34
Tobaccc — beverages | 1.12
Misc. non—durables i.09
Services -83 483 1.08
Durablies { .99
Clothing : .89
Fuel J .69
Education 1.16
Farm inputs .981

# Elasticity in relation to total expenditure
a/ includes fruit also

b/ 1includes recreation also.



Purchase of goods for fam nputs, weluding Labowr, P {3)

e s

TOTINCY, Al ETWKCAL™ | BSAIES | &9 KD B ) CALORIE]  DURABIEL RyTID

3 B ?

- Constanf R [Fstimation
Equation M) {2y {+(2)00)6)) f'S(1)] 1 RI R yO‘F K- 6 (F) {method
B. Hodifieq 24 0387 J30 41 2 50 o 1860 |16, 741} 48, 166) 260 | ouis
Structural mods) (h,72) (2.96) (8.5 {(2.%) (3.12) (1.0m) (L83)]  (2.7) (2.07) (26,4)

G Full dncone 032 - - B282 | 2710 |-18,730/54,606] 107 0§

(5.31) (823 (3.9 (2,30) (30.1)1

D, Full income U L AR% |2 Lles | a0 | 2,00 ~16,084 56,566 | ,265 | g
nodified (i, 74) (6.07) (2,26)] (3,29)) (£.01) (LEE) 1 (2.08) | (1,8m) {31,3)

b Simuctirg] M) | 209 1022 |6 | s 1795 10,897 .595',255 D4
node] (5,66) (6240 (2.67)] (3,083 (7.08) {0.68) | {L47) o)

|



Teble = 11

Test of =significance of explanation due *tc structure

Version of  model

Equation Naive Hoditfied

Hecusehold goods

Explained sum of squares (d.f)

full income 51382
itructural LIty
Differgnce 5065
Error variance 337.7

3

Tarm _inputs
Explained sum of squares (d.f.)}

Full income 8636 x 167 (W) 15,625 x
Structural 15,88C =
Difference 233 =
Error variance 5,25
3 3.7¢
Significant at the F = .10 level

FeaTesTa

Significant at the P = .005 level.



Table 12

Effect of Life Cycle in a Hypothetical Family on CALORIE.
£, and Purchases of Grain, Roots, and Vegeitables FEA

Life cycle Size CALORIE

Age of head Event of family
12 Marriage 2 4.7C .10
20 First child 3 6.60 C14
22 2nd child i 7.70
24 3rd child 5 8.80 he
28 4th child 6 10.38 .32
28 5th child i 11.38 .23
30 7 12.21 .28
32 7 13.26 48
3 7 14.66 X
36 7 15.96 10
38 First child leaves home 6 14.38 .08
40 Second child leaves home 5 12.22 .07
u2 Third child leaves home 4 10.0¢8 .08
L4 Fourth child leaves home 3 7.58 15
Lg Fifth child leaves home 2 4.70 .20
48 2 .70 , 10
=N Spouse dies 1 Z2.20 .00

etc 1 Z.20 .0C



Table 13

Determinants of Earnings (reduced form)

Variable

Distance to district
*
Hg , A(e)

Number of:

Adults, F(7) + F(R)

Youths, F(5) + F(€)

Older hildren, F(3) + F(4)

Young children, F (1) + F(2)

Primary education of head (=1)

Durables X

Buildings G

Constant

Estimation method

y, o)

N

legression Coerfficient
t - ratio)

- 51.0
(3.11)

158.7
(2.78)
E

7.0
(2.78)

/
- 69.8

(2.20)

/
196.1

.104
(10.1)

OL&

(282, 982)

705.



Table 14

Expected rate of sales by
distance from transport

Distance from transport GCrain, roots Meat and
and vegetakles dairy products
(DIST = 4.26)

1¢ miles o L08G .448
2 .082 465
8 025 v - 482
7 .088 . 485
6 090 o , .516
5 083 .533
4 08¢ .549
3 008 . 566
2 1032 .583
1 108 .5¢¢

0.5 .108 607

*ean value of crop/houschecld 1091 - 284 -

Difference in sales rate mile 10

and mile .5 : .028 i5¢
Distance from Ha. (327-3.322)
40 Y ke
35 527
30 .544
25 . 560
20 .577.
15 .593
10 £1D
5 526
Mean value of crop 294-

Nifference in sales rate mile 4 and
mile 5 116
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