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ABSTRACT

A model is presented in which open unemployment exists as a resuit
of an adverse terms of trade in rural areas, combined with a binding urban

wage floor. This unfavorable product price ratio has created an excess

supply of labor available for urban employment at the minimum wage. In

contrast to previous investigations involving sector-specific wage rigidity,
the present analysis considers a third sector transport, in addition to
farming and manufacturing. It deals with policies affecting farm output

such as transport infrastructure investments that are more easily admin-
istered than the wage or production subsidies examined earlier. The three-
sector model predicts that, under certain conditions, large areas of unuti-
lized land will be present despite high urban unemployment rates, a common
‘phenomenon in sub-Saharan Africa. Therefore, the model is tested empirically

using primary data from the 1970 agricultural census of Zaire.




I. Introduction

4 great many of the models of intersectoral iabor allocation in
developing countries have the following characteristics: (1) a real wage
rate in manufacturing which is inconsistent with full-employment in urban
areas; (2) a constant amount of utilized 1and; (3) relative product prices
that are equal across regions; and (4) an equilibrium condition that equates
the expected real wage rate in urban areas (expressed in terms of a numeraire
good)with the real wage rate in rural areas (expressed in terms of the same
good). See, for example, Bhagwati and Srinivasan [3], Harris and
Todaro [7], and Stiglitz L8 ]J. Characteristic (3) is necessary for char-
acteristic (4) to make sense. 1In the case where relative product prices
differ across regions, there would be an incentive to migrate between
rural and urban areas even if the equilibrium condition associated with
(4) were met. Characteristics (2) and (4) imply that the real wage and

employment rates in the urban area uniquely determine the level of agri-

cultural employment. Except in the labor turnover models [18 ] which involve addi-

Jtional structural equations, the level of urban manufacturing employ-
ment is predetermined. The ratio of this variable to the difference be-
tween the total adult population and the level of agricultural employment
is defined as the urban employment rate, thus closing the system. The
analysis, therefore, abstracts from the effect on both rural and urban

employment of transport cost and other factors causing relative product

prices to vary across regions. Yet, for some developing countries, there is
empirical evidence indicating a large spatial variation in relative product
prices, as well as supply sensitivity to the terms of trade. Rao, for
example, shows that foodgrains may be as much as 19 percent cheaper and urban

goods 34 percent more expensive in rural than in urban areas of India [16].

The purpose of the present paper is to develop and test a general equilibrium

model in which there is open unemployment in the city, interregional vari-
ation in terms of trade, and endogenous determination of the total amount

of land under cultivation. The crucial relationships in this model are




those linking the number of rural areas under cultivation and the labor

intensity of culitivation in each rural area to spatial differences in
the terms of trade. These relationships, derived from individual utility
maximization and an agricultural production function, imply that the
labor intensity of cultivation will decline to zero across agricultural
regions as the terms of trade become more adverse due, for example, to
higher per unit transport costs between the agricultural region and the
nearest city. This association between the terms of trade and the labor-
intensity of cultivation is based on shifts in the labor-supply curve
faced by the individual farmer. It has been analyzed elsewhere by Pease
[15, Chapter II] in the context of a full-employment model.1 In the
present paper, Pease's relationship is incorporated into a general equi-
librium model in which there is open unemployment in the urban area.
The latter is due to a binding minimum wage for manufacturing workers
expressed in terms of a utility index. A reduced form relationship derived
this model is tested using microdata for the 1970 agricultural census of Zaire.
This is an especially relevant data base because of the substantial differences
in regional terms of trade in post-independence Zaire.

Among other things, this analysis
explains'the seéhing paradox of high rates of urban open unemployment
in countries with large uncultivated land areas, prevalent in sub-Saharan
Africa.2 It also explains the positive simple correlation between dis-
tance and rural-urban net migration rates observed in countries experienc-
ing significant increases in internal transport cost during a post-colonial
period. This association has been observed, for instance, by Barnum and

Sabot in the Tanzanian case [2].

II. Partial Equilibrium Relationships

In the present paper I consider two sets of variables which affect
rural employment levels through the individual farmer's terms of trade.

The first is the transport cost between the point where the agricultural




good is produced and the point of its final destination; the second is
monopsony power, i.e., the capacity of an individual buyer by withholding
demand to reduce the price of the agricultural good which the farmer offers.
Such power may arise because the buyer represents a company vhich is im-
perfectly competitive in the final product market for the raw agricultural
good being purchased. It may also arise, in spite of a high degree of
competition among processing companies, because barriers to entry such as

high transport cost create a shortage of middlemen in the local area.

Transport Cost

To understand the effect of transport cost,consider a very
simple model in which there are only two factors of production, land

and labor, and one crop, say cassava. Assume there

is only one urban center and that part of the cassava is consumed by the

- farmer and part exported to the urban center in exchange for manufactured
goods (m-goods), which are partly imported from abroad. Land and labor are
assumed to be the only inputs into farming and labor the only input into
transporting.

The consumer's real wage in each location, expressed in terms of
a Qtility index, is assumed to be made up of both M-goods and cassava.
All consumers are assumed to have identical tastes and the consumer's

real wage is an indifference curve, associated with a given utility level




inallv acceptable bundles. In all locations, there is
infinitely elastic cupply of labor at a specified urility wage.

Suppose that al! externally traded goods are shipped directly to
and [rom the urban area. Suppose, further; that an infinitely elastic
suppiv of both M-goods and cassava is available in the urban area at fixed
(c.i.f.) prices, determined in world markets under perfect competition.
Then the terms of trade for individual farms located outside the urban
area will differ from this world terms of trade. The more labor required
to transport goods from the farm to the urban ares, the more we would ex-
pect the selling price of cassava at the farm tc fall below the world price.
By the same token, the higher the labor requirement for backhauiage, the
more we would expect the cost of M-goods in the farming area to exceed
their world price. Thus, the higher the cost of transport (measured in
terms of the per unit wage bill of transport labor), the higher will be
the price of M-goods relative to cassava at the farm.3

Because of this difference in the terms of trade due to variations
in the transport cost, farms in different regions will have different costs
of labor (observed or imputed) in terms of cassava. To show this quantitatively,

I investigate the indirect utility function of the individual farm worker in

region i. This function takes the form

i
ui =V (wi’ pi)

where v, is the wage rate in physical units of cassava, and Py is the
ratio of the price of the manufacturing good to that of cassava in region
Holding the utilitv level constant and diffeventiating this expres-

sion totallv with respect to its two arguments, we obtain
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where Vp and Vw represent the partial derivatives of Vi(wi, pi)

with respect to Py and wi respectively, Denote the compensated demand
function for M-goods in all regions by DM(ui, pi) and let x? be the
per worker quantity of the M-good demanded in the ith region, Then
substituting Roy's identity into (1) yields

M M
= = ( °
.Xi D \ui} pi)

dpi

Thus, provided the initial per capita quantity demanded of M-goods is
positive in region i , an infinitesimal rise in Py will require the
cassava wage associated with a given level of individual utility in region
i to increase. The region with the higher p (due to a higher transport
cost per physical unit of each good ) will have the higher cassava wage
rate in an equilibrium where utility per worker is equal across regions.

' The finite difference in the cassava wage rate between any two regions, 1
and j, ‘1s given by the expression

(3) w, -
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where u* is the equilibriuﬁ per worker utility. The RHS of (3) is the
area to the left of the compensated demand function between the relative
prices 1 and Pj- This area may be closely approximated from observed
demand functions by Willig's method [18].

Neglecting migration costs,é I assume that the cassava wage rate

in the city is equivalent in its expected utility level to the cassava




wage on the farm. That is, if I let e , Yy and Py denote respec-
tively the employment rate, the cassava real wage rate, and the relative

price of M-goods in the urban area, thenI am aésuming that the equi-

librium condition
4 = 1 = *
(+) V(‘f’i; pi) ej(wo} po) u

holds.S It is easy to show that the labor-land ratio for farms in each
region will be uniquely determined by this condition. The price ratio
Py is predetermined by po , transport labor requirements, and the urban
cassava wage and employment rate. See relationship (A.2) in the Appendix.
With P determined in this manner and Py given, picking wvalues of v and e
will uniquely determine the equilibrium values of v, implied by
condition (4). These are the values at which there is no incentive to
migrate either to or from the urban area. For example, consider a situ-
ation in which there is communal land ownership and allocation, and in
which individual farm workers forego their rights to land rents upon mi-
grating to the city. Then, given constant returns to scale, the labor-
land ratio of the representative farm in each region will be determined
by equating L with the average product of labor. Increases in PR
brought on by increases in tfansport cost and accompanying increase in
P will ingrease the equilibrium average products of labor and the
equilibrium land-labor ratios.

This inverse association between transport cost‘and labor intensity
of cultivation also exists in the case of individual land ownership discussed
in Pease [15, Chapter IIi. The profit maximizing landowner will hire labor up to

the point where the marginal rather thanaverage product of labor is equal to the

cassava wage in a given region. This producer's real wage is once again




determined by an equilibrium condition which equates workers' expected
utility in urban and rural employment alternatives. Aside from the fact
that the land-labor ratio tends to be higher in hired labor agriculture
than under a communal system and rental returns must be assigned to land-
owners, the qualitative relationship between agricultural employment and
transport cost remains the same. The higher the transport cost, the higher
will be equilibrium marginal product of labor and the lower will be em-
ployment per unit of land given diminishing returns.,

Beyond the proportion normally left fallow, land in a particular
region will remain uncultivated for two reasons. First, assume that there
is a maximum marginal or average product of labor in the region. If the
cassava wage determined by the expected utility of urban employment and
the local terms of trade exceeds this maximum, the region's land will
not be cultivated. 1In the second situation, a region will lie unculti-
vated even if there is no upper limit on its marginal or average product
of labor. The cost of transporting a unit of cassava to the urban area
may exceed its value in the urban area. If this is true, it is impossible
to purchase M-goods with the cassava output of the region. Thus, as

Pease points out [15, p. 37], laborers who demand some M-goods as part of

their real wage bundle will be unwilling to work in such a region, making

cultivation of its land impossible.

Suppose that (a) all land in the economy were identical except for
transport cost and (b) the per-unit cost of transporting cassava and M-
goods were simply a function of the distance from the urban area; then
the amount of farm labor, cassava output, and possibly rental return per
unit of land will all decline as the distance from the urban area increases.

If this Von Thlinen type economy [6] composes a large enough geographic area,




then there will be a frontier of cultivation. At this frontier, the value

of land (either to the communal group or the individual) will be zero,

and beyond it no cultivation will take place., Proportional rises in per

unit transport cost at all distances will increase p (and, under certain éon-
ditions, the rate of out migration to the city) by a greater percentage for

regions close to the frontier than for regions close to the city. See equation
(A.9) in the Appendix.

Monopsony

Throughout the developing world, food crops are sold by individual
family farmers to middlemen in exchange for M-goods. To the extent that
they can influence demand, these middlemen are able to lower the farm-
gate below the urban price by a greater proportion than the usual trans-
port cost plus "going" rate of return markup. Such monopsony power exists
because of barriers to entryrestricting the number of middlemen or because of
1imitedcompetitionamongagriculturalprocessorsthatfhenﬁddlemenrepresent.

To maximize profits in the monopsony case, the middleman must choose farm-
gate prices sgsuch that the following expression is at a maximum:

m ‘m

a
Py L q, - T teq,°d, -
O.=1 i i=1 i i

where pg urban price of the agricultural good (fixed)

price paid by middleman to seller at i
distance: 1 to market

per kilogram kilometer transport cost (including storage cost),
agsumed constant

number of regions served by middleman
output of seller at 1

total monopsony profits per middleman.




From this maximization process, I obtain the relationship

a
a _ PO dit
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where € is the elasticity of supply of the individual producer. When
- labor is paid its average value product, this condition simplifies to

a
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where MPLi is the marginal physical product of labor in region i .
This is precisely the condition that would hold if there were no monopsony
and labor was paid its marginal value product. In this respect, monopsony

and pure labor surplus are completely offsetting distortions. Labor is

P

paid its average value product at the depressed local price (P

i) and

its marginal value product at the world price less per unit transport

a i
cost (PO-dit) .

Let

1

(7) B = AFijey 1/65_) .

a
Then I may write the expression for Pi as

a a_
= -d .
(8) Py = B(P,-d,t)
Provided the elasticity of supply is positive but less than infinite,
the coefficient B will be less than unity. Therefore, in this case

of pure monbpsony, the price received by the producer will be lower than




in the case where there is no monopsony power and the producer's price

is simply

9 a . p2 _
(9 Py 0 dic.

Though lower, the price of producers is less sensitive to transport cost
changes with pure monopsony than with no monopsony at all.

If the land producing the raw material were leased to an otherwise monop;
sonistic processor, nothing would happen to employment and production in

the labor surplus case. On the other hand, a leasing arrangement would
increase output and employment if labor was initially paid its marginal
value product at local prices, but less than its marginal value product

at the world price less per unit transport. Condition (6a) would be profit-
maximizing equilibrium condition under leasing in both the labor-surplus

and competitive labor market cases.

IIT. A General Equilibrium Model

Thus far, in the discussion, I have assumed that the urban unem-

ployment rate is given. I shall now present a general equilibrium system

which endogeneously determines this variable, To do so, I shall initially
assume that buyers of agricultural goods have no monopsony power and ex-
amine the effects of incorporating monopsony into the system briefly at

the end of the section. Consider a function relating total persons employed
in agriculture (including those in transport activities) to the expected
utility of urban employment. From the analysis presented in the preceding

section, the following effect is clear: as expected utility in the city

increases, employment in each region and the number of regions under cul-




tivation both will decrease. 1In the Appendix, sufficient conditions are
derived for an increase in the expected utility of employment, u® , to
decrease totallemployment of transport sector, as well as farm sector,
labor. These conditions also ensure that a rise in. the world price ratio
Py u* fixed, will lead to a decline in both traﬁsport sector and farm

employment . Therefore, with a specified transport infrastructure, we may

write a function of the form

(10) L, = LA(uw, Py)

where LA is the sum of transport-sector and farm employment, It is
assumed that both BLA(u*, po)/Bu* and BLA(U*, po)/apO are negative,
which will be true if the sufficient conditions derived in the Appendix
are met,

M-good production is assumed to take place in the urban area.

The production function in the manufacturing sector may be written in

the form

(11)

where Qm is manufacturing output, ?% is the specified level of capital
services, and 1 is the number of persons employed in manufacturing.

m
. It is clear that once Eﬁ and the real wage in the urban area expressed

in terms of the M-good are known, Lm will be determined by the condition

Y _
(12) Eg T Vn T Hz(Km’ Lm)

where Hz(ﬁg, Lm) represents the marginal product of labor, and w_ 1is the

nl




ratio of the nominal wage in manufacturing to the consumer price of the
manufactured good in the city. Denote the minimum real wage in the urban

area (expressed in terms of a utility index) by u , and assume that this

winimum is binding, i.e., u = v(po, w) . From this assumption and (12),

1 obtain

oL
i = 7 7 ——-( B —————m
(13) - Lm(u, Py Km) 5 aLm/Bu 0, BHﬁ/opO >0, = >0
m

It is assumed that the production function in the manufacturing

sector is homogeneous of degree one, so that this function may be written as

(14) L= H(, 1) = k()

where DUy = leﬁg and Eh = Lmli% . The partial elasticity of manufac-

turing sector employment with respect to wm 5 ﬂL -
m m

is simply
h(ﬁm)

= g =
m

n
L w -
m m Hl(!\m, Lm)

where S is the elasticity of substitution in production in the M-good
sector, h(%ﬂ) is the average product of capital, Hl(ig, Lm) is the
marginal product of capital, and Bm is the capital elasticity of outpu;
Under the usual competitive equilibrium assumptions, ﬁm may be inter-
preted as the gross profits share. Since Bm is always less than unity,
the partial elasticity of manufacturing employment with respect to the
real wage can be greater than unity in absolute magnitude even though
the elasticity of substitution is less than unity.

Assuming that unemployment exists only in the urban area, the urban

employment rate will be uniquely determined by employment in agriculture

(including transport sector) and industry. The identity determining the




urban employment rate can be written in the form

where ﬁ is the exogenously determined total labor force. When Hn
is determinéd by a specified utility level for employed persons in manu-
facturing and a given Pg > this relationship implies a positive asso-
ciation between agricultural employment, LA » and the urban employment
rate. Since the second derivative of (16) with respect to LA is posi-
tive, the slope of this curve increases as LA rises, as shown in the
upper right han& quadrant of Figure 1.

Consider now the entire general equilibrium system as depicted in
Figure 1. 1In addition to that determining the urban employment rate, this
diagram also depicts the function determining LA from u® (in the lower
left-hand quadrant) and the identity equating u* with the product of
the minimum utility wage and the urban employment rate e (in the upper
left-hand quadrant). The initial equilibrium employment rate in the urban

area is e' and the initial equilibrium level of transport plus farm

employment is LA . The level of urban unemployment is given by the dis-

tance between LA and (ﬁ”-Lm) on the horizontal axis.

The transport infrastructure investment is assumed to cause a fall
in the labor time required to transport a unit of each of the two goods
between a given region and the nearest city. Hence ,even though it increases
farm employment, it may decrease transport-sector employment in a region
already under cultivation. Sufficient conditions for a transport infra-
structure investment to cause total employment to increase in such a region

are presented in the Appendix. For simplicity, I consider only those
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transport infrastructure investments which are "'employment creating" in
this sense. Under these conditions, an investment in transport infra-
structure will cause the function depicted in the lower left-hand quadrant
of Figure 1 to shift outward. 1In other words, for any value of " ;

there will be a higher value of LA than before.

If"één—éaékly be seen in Figure 1 that such a shift will initially
imply both a higher value of agricultural plus transport employment (Lgf)
and a higher urban employment rate (e"') . This, however, will cause a
disequilibrium in the labor markets, in that the new expected utility of

employment in the urban area will exceed that in the rural area and labor

will be attracted to the city. The final equilibrium levels of rural

employment, LX , and the urban employment rate, e'" , will therefore

tend to be smaller than the immediate post-project values, L"' and e"' .,

A

Moreover, it can also be shown that total welfare of rurally employed

workers, in final equilibrium u*LK will in most cases be lower than that

immediately following the project u*LZ: « Total land rents, if they exist,

will decline in the regions not served by the infrastructure investment,
although there will be a net rise in the region served. Under the assump-
tions of this model, partial equilibrium analysis of a transport project
which considers only the first-round rise in income and employment will
be likely to overstate the social return to the project.

The effects of other exogenous changes on the endogenous variables

are obtained by differentiating totally the equilibrium condition




N -

4 "1~ . W - - . y - e \ .
where LA (LA, PO; = u is derlvgd by inverting LA(u y PO) « The signs

of the partial derivative of each endogenous variable with respect to

u and PO are summarized in Table 1. A rise in the manufacturing pro-
duction subsidy has an unambiguous positive effect on the urban employ-
ment rate, as well as the level of manufacturing employment. The quali-
tative effect of change in PO, on the urban employment rate is ambiguous

because it has opposite qualitative effects on rural and urban employment,

neither of which is dominant in all cases.
TABLE 1

Exogenous Endogenous Variables
Variables Lp e
u ?

o

Though the effect of an exogenous increase in u on LA will in general
be ambiguous in sign, an additional not very restrictive assumption makes
the qualitative association between these variables clear. For a given

PO , an increase in u or the real wage in manufacturing will decrease
urban employment. If the elasticity of substitution is not less than the
share of capital in manufacturing production, u* (which depends on both

U and e ) will fall and agricultural employment in equilibrium will rise.

This is immediately clear from the expression




where T
uW
0

with respect to Wy , and T is given by (15). Since W/, s
m m :

negative, the partial derivative of LA with respect to u wiil be posi-

is the elasticity of utility of the urban employed worker

tive if

(19)

If the indirect utility function is concave in income, ﬂuw will be
0
positive but less than unity. As indicated by (15), ﬂL w is greater

m @
than the elasticity of substitution in manufacturing. Assuming that

ﬂuw is less than or equal to unity, condition (19) will be met if the
0

elasticity of substitution, close to unity by most empirical estimates

[10, p. 39; 17], is not less than the share of capital in manufacturing.6
Suppose Ehaévthebmanufacturing sector utilizes the domestically

agricultural good as an intermediate input, but that its intermediate

input requirements are partially met also by importation of the agricul-

tural good at a fixed world price. The marginal supply price of the

agricultural input will then be equal to this world price. Given con-

stant returns to scale in raw materials, capital and labor, the value

added gross output ratio will be uniquely determined in the manufacturing
sector by PO o However, if the manufacturing firms have spatial monop -
sony power they will alter their purchases of the domestic agricultural

good so that a condition such as (6) is met. Therefore, for most farmers
the offering price of the agricultural input will fall short of the world
price by substantially more than per unit transport cost to the city.

Under these conditions domestic agricultural production will be artificially
depressed and the domestic manufacturer will have “excess profits'" depend-

ing on the extent of the monopsonistic purchases.




Expanding the system to include this type of spatially monopsonistic
o)

manufacturing sector will not greatly affect the qualitative general equilibrium

As a result of this modification, we would expect the function LA(u*, P

results.
and e.
However,

to shift out less in response to a given transport investment, although the
A A decline in PO would still

transport investment would still increase L
increase agricultural employment, with a quantitatively weaker effect.
increase by a smaller pecentage

real wage rate (wo/po) will
the agricultural good price to the manufactured good price

the manufacturing
Hence

if labor and raw materials are sub-

than the ratio of
sector (agriculture) may increase

(1/p,) given that u remains constant.
titutes in manufacturing, employment in that
but this requires a substitution

ase) as a result of a decline in PO’
that dominates the effect of a decline in manufacturing output on the

demand

for both variables.
Under certain conditions, making equipment a variable input into tramnsport
and allowing it to be mobile between transport and manufacturing will not for the
The reduced form of this modified model

most part affect the qualitative results.
is similar to the Harris-Todaro model with two mobile factors analyzed by Corden

and Findley [4], where the effects of the simpler model are generally augmented,

not reversed.
v b gy
Although it is difficult to test all the implications of the general
form

IV, Empirical Tests

equilibrium model empirically, it is possible to estimate the reduced
for

relationship between the exogenous variables and the labor-land ratio
From the partial equilibrium model in Section

individual farming units.
1I, & derived the following relationship determining employed labor per
cultivated hectare on farm k , Zk

by = fk(a“e: pk) ’ fl <0,

“k

The general equilibrium model in Section II indicated that the employment
ate in the nearest city, e , is determined by u y Pyos and a set of
exogenous variables representing the state of the combined rural-urban




labor market and denoted by the column vector X . This vector includes
variables such as per unit transport labor requirements between each
region and the city, the degree of monopsony power in each region, and

the labor force available to the entire labor market, N . 3ased on the
results in Section III, the reduced-form relationship determining the ﬁrban

employment rate may be expressed as
(21) e=u(y, Py X), u=<0, wu

Note that the expression determining the individual farmer's terms of

trade such as (A.2) in the Appendix takes the form

k - k
(22) P =P Py € u; X)), Py >0,

k . .
where X  includes only those exogenous variables in the vector X in-
fluencing the terms of trade faced by farm k (e.g. labor required to
transport a unit of each good between farm k and the city). Substitut-

ing (21) and (22) into (20) yields the function to be estimated

(23) | Lk = fk(a: PO; X-k) X) = gk(WO: PO5 Xk’ X)

NN ak . ~k
f Vo >0 and f Py <0 if fG >0 .

The sign of fg will be positive unless, as seems unlikely, the elasticity
of substitution between capital and labor is less than the profits share
in manufacturing.
The 1970 FAO agricultural census of Zaire provides a statistical
basis for estimating equation (23). This surveyconsisted of 20,000 units (mainly

family farms), which were interviewed from March 1970 to March 1971. It




comprised approximately .5 percent of all units in the traditional farm
sector, and was selected randomly. The sample examined in the present
paper involves those farms with marketed surplus, and consists of a 10
- 1 e : M : 9
percent random sample of the units in this category.
The rural areas in proximity to each of 21 major cities in Zaire
were treated as separate labor markets. These labor markets are charac-
terized by high open unemployment rates and politically determined minimum

wages in urhan aveas [ 9, pp. 8C-107; 11}. Estimates of and w,
AV

Po
in the major city nearest the individual farm are used as independent
variables in explaining the farm's ratio of labor to cultivated land.
The exogenous variables in vector X , other than those specific to the
individual farm (Xk) , Were omitted in the regression equations re-

ported below. An alternative set of regressions were run in which addi-

tive dummy variables specific to each of 20 cities were included and the

variables wy and Po excluded. These dummies were designed to capture

the effect of the omitted exogenous variables in X , as well as Po

and Wi Both the results of this more general specification and that
including vy and p, are reported below.

The vector of exogenous variables, Xk’ which is included in the
regression equationsexplaining Qk’ consists of proxies for per unit
transport cost and the degree of monopsony power faced by farm unit
k. The sole measure of monopsony power was a dummy variable indicating
whether or not the farm sold its produce to a single agricultural pro-
cessing firm.

Direct estimates of labor or other transport input requirements

could not be made. Moreover, even if conventional source-to-destination




estimates of haulage cost could be obtained,

these would not adequately represent the full cost of tramsport as reflected
in the time foregone by the individual farming unit. There is a great deal
of transport labor time which is provided by the individual producing

unit rather than by the middleman. Take, for example, the foregone leisure
or labor time resulting from waiting for trucks or river boats. For this

reason, we use proxy variables for total transport labor time required per

physical unit of each commodity.

One proxy for total per-unit transport cost (including that which must
be imputed to the individual farming unit) is distance. We expect the
average minimum distance from the farm to either the water route, highway, or
railroad to rise, the farther the farm is from the urban area. From this
it follows that total required transport inputs per physical unit of the
commodity rises more than proportionately with distance.

Per unit ﬁransport cost, however, is inadequately
represented by distance to the nearest urban market. The available evidence
[8, pp. 126, 234], indicates the per unit transport equipment and labor require-
ments are substantially lower over the same distance by boat, as compared
to truck or railroad haulage. For this reason, I also included a number
of dummy variables reflecting the type of transport mode used by the
farmer to send his produce to the nearest market: truck, water, railroad,
push cart, and back of man. In line with the available direct estimates
of transport cost, the only one that proved statistically significant was
the dummy variable corresponding to whether or not water transport was
used.

In its final form, one regression equation approximating (23) was




S working age adults (either mzle or femal%rpercultivatedhectareon
Yoy ke the real wage expressed in terms of food in city
3 :
the ratio of the price of manufactured yoods to the price of

ij s the average distance between farm unit k and

& dummy variable with a value of 1 4if ¢ usad

, . o . e .
otherwise, % 18 a dummy variable wit

2

hoa value
its produce to only one buyer {generally an agri-

0 otherwise, and & s 3 normally distributed

a, > 0, as <0 .

The separate regression estimates of (24) involving each of the two
different dependent variables are presented in the first two columns of Table
2, fitted to data for 1,313 farms with marketed surplus. The specifications

presented in columns (3) and (4) are similar except that city dummies have

been substituted for woj and poj' Although the coefficients of determination

e

(Rz's) are low, their corresponding F statistics are well above the 1 percent

critical values. The coefficients in all the equations have the hypothesized

eign and are significantly different from zero at the 5 percent level for the

most part. The coefficient for the dummy variable corresponding to whether

or not a farming unit sold its produce to a single buyer is both insensitive to
ecification change and statistically significant at the .1 percent level in

all equations. It indicates that on average farms selling to a single buyer

have from 26 to 22 percent fewer men or women per cultivated hectare than

do farms which face some competition among purchasers of their products.

Both distance to the nearest city and the water transport dummy are statis-

tically significant at the 1 percent level in at least one of the equations

in Table 2. The magnitudes of the significant coefficients on the dummy

variable for water transport, in the equations in columns (1) and (3), indicate that
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NOTES TO TABLE 2

a,., . . . .
The t-ratios are in parentheses. One asterisk (*) means that the coeffi-
cient iz significantly non-zero at the five percent level using a two-

sterisks (%) represent a one percent level, and three

znt a 001 level,

data for twenty-one cities taken from Kazadi wa

riales et Développement en République Démocratique

du Congo, Recherches ricaines XV (Paris: Editons Universitaires and
- .. . ‘. " . . o7 .

Instizur de Recherches Economiques et Sociales, Universite Lovanium de
Kinshasa, 1970), annexe I. Price of food is the price of cassava in the

zong nearest the city as given in the original 1970 agricultural census

datsae

C_ . . . . .
The manufactured good price ig the price of cloth given in Institut

National de la Statistique, Prix et Indice des Prix a la Consommation

Femiliale, 1970 issues.

d . . R R
The distance varigble gives the number of kilometers from the zone center

in which the dual farm was located to the nearest of twenty-one

cities for which minimum wage rate data were available.

eOr':ly those of the 20 city dummies with coefficients significant at the

10 percent level were in the regressions in columns (3) and (4). Five city
durmies were retained in the regressions explaining males per hectare

and twelve in the regressions explaining females per hectare. The

stimates for these dummies and the intercept are not reported for re-

ressions in columns {(3) and (4).




working-age men per cultivated hectare are from 63 to 47 percent higher for 25
farms using than not using river transport. The distance coefficients in-
dicate that men per cultivated hectare will fall by about 6.2 percent and

women by 8.0 to 3.2 percent if the distance from the nearest city is increased
by 100 kilometers. Therefore, instruments influencing relative commodity

prices in rural areas are significantly associated with the labor intensity

of cultivation(as measured by the number of persons of working age per hectare)
and the magnitude of effect,at least for the monopsony and water transport
variables, is substantial. Finally, the coefficients for the labor-market
controls, R,npO and ano in columns (1) and (2) are for the most part significant
at the one percent level, as well as being of the hypothesized sign.

Especially in columns (3) and (4), the coefficients for the water transport
dummy, distance variable, and monopsony dummy are in most cases smaller and in some
insignificant when the dependent variable involves women, as opposed to
men, per cultivated hectare. The coefficients for the two transport variables are
jointly different at the five percent significance level in the specifications where
city dummies are used. (Complete estimates for the pooled regressions are not re-
ported.) Men are better educated and more mobile in Zaire and hence tend to
have a greater response to differences in the terms of trade due to variation
in transport cost.10 In addition, the cost of transport to the nearest urban
area may be pdsitively associated with the proportion of men temporarily re-
siding in the rural area who are for portions of the vear engaged in job search
or in part-time urban employment.ll

V. Conclusions

In the present paper, I have shown that, by improving the terms

of trade in rural areas, it is possible to attract labor out of the pool

of urban unemployed into productive agricultural employment, and thus in-

crease national income at world prices. Empirical evidence from the 1970

agricultural census of Zaire suggests that certain policies which improve

a region's terms of trade will have this result. Such findings, however,

must be regarded as necessary but not sufficient conditions for these

policies to be socially desirable once their distributional effects and




opportunity costs are considered. For one thing, the rental income of

private landowners outside the region affected by transport infrastructure

investment will decrease if the investment increases the urban employment rate.
For another, if it "crowds out' other investment, the transport infra-

structure investment may cause social welfare to decline in future time periods.

T ensure that crowding out of other investments will not occur, the transport

investment must produce aggregate increases in taxablé nonwage income whose
present discounted value equals the investment's cost. In the case of

surplus labor in agriculture, where land rents need not exist at all, this
criterion may be impossible to meet. Moreover, even a costless transport
infrastructure investment may diminish national income at world prices in

the future, if the urban minimum real wage becomes no longer binding, but

some labor-surplus distorition remains. (Immiserizing growth is possible
because the world price line will intersect the full-employment transformation
curface if labor is not paid its marginal value product.)

In this, as well as in the case of competitive rural labor market, a
significant net social gain can be achieved if there are domestic food
processors with spacial monopsony power in agricultural areas where at
least some labor is paid its marginal value product. These benefits in the
form of higher agricultural production and employment would be the result
of eliminating the incentive for these processors to withold their domestic

rav-material demand. One promising approach, discussed in section II, would

be to allow otherwise monopsonistic processors to lease the lands on which
their agricultural raw materials are produced, thus making land rents a
fixed rather than variable cost for these firms. Although it may be po-
litically infeasible, this policy has distinct advantages over one which
entails legislated minimum commodity prices in rural areas.leven if these
lower limits were set at their optimum values (the urban price less per
unit transport cost), the minimum price policy would re-institute the

abor surplus distortion in areas where monopsony pricing had offset

e effect of labor being paid its average value product at local prices.




APPENDIX
LABOR MARKET STABILITY, INFRASTRUCTURE INVESTMENT,

AND THE DERIVED DEMAND FOR TRANSPORT LABOR

A sufficient condition for labor market stability, i.e.,
ELA(u*, PO) /<0 , 1is that the partial derivative of the demand for
transport workers with respect to u* be negative. To derive the partial
derivatives of the demand for transport workers with respect to u* and

PO , let us first examine the relationship between these variables and

the relative price of the M-good in region 1 , Pi .13

Assuming that transport workers spendall their income inthe cityat price

ratio P the terms of trade inregion i is givenby the formula
g y

O)

1+r?(§‘+m\.—{
0 /

1 —ri(a%—PO-m) ’

P, =P

where ri is the fixed number of workers required to transport one unit
of the agricultural good from region 1 to the city, r? is the number
of workers required to transport one unit of the M-good from the city to
region i, a 1is the amount of the agricultural good, and m the amount
of the M-good in the transport worker's wage bundle. If transport workers
are paid a wage equal to that of employed urban workers, changes in the
urban employment rate will have no effect on this wage bundle. If, on the
other hand, we assume that the utility level of transport workers is the

KN

expected utility of urban employment, u™ , and that their Hicksian demand

*x

. a e B .
functions are a =y (uv, PO) and m =y" (u s PO) , then we may write
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>0,
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Inthe labor surplus case, the number of transport workers employed in

region i , Ji , 1is given by
- a m, i
(A.3) Ji (riPi + ri)mei

where m; is the quantity of the M-~good demanded by workers in region 1 ,
and Li is the number of farm workers employed in region i . Denote

the uncompensated own price elasticity of demand for the manufactured good

in region i by ﬂ; , the income elasticity of demand for the M-good in
i

this region by ﬂg and the marginal utility of wage income by v

i i

Denote the function determining farm output per cultivated area of land

by g(ﬁi) where Ei is the labor-land ratio in region 1 . Assume that

ot

w, = g(ﬂi)/ﬂi . The partial derivatives of I with respect to u*

and PO are:

1.
(k3 A+ Tp 0+ 5 P le ;
B ;

. . L
m ii e
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From these expressions, it is clear that sufficient conditions for both

agi/au* and aji/au*to-be non positive are thatﬂ: < -1 and
;=

< (L-g' ()M = (1 - ' (48,7801
1

In the case of hired labor
a m i i
.6 = P+ T, +
(A.5) Ji (r1P1 l)(mei Mr)
where Mi is the quantity of M-goods purchased by the region i land-
owners. In this case, it can be shown that aji/au* and BJiIBPO will
both be negative provided the worker and landowner uncompensated own price
~ elasticities of demand for M-goods are less than or equal to unity and
the landowner's marginal propensity to consume the M-good is greater than
that of the workers--a condition consistent with Engel's law.
These conditions being met in each region will ensure that the
derivatives of total transport employment, J , with respect to u®
and PO , will be negative, since
3J i oJ
(A7) e =% and S
i=1 0
where n is the number of regions.
To analyze the qualitative effect on Ji i i of a transport
a o
infrastructure investment that causes T and 12 to fall by the same
a m

proportion, I substitute kri and Kri for r, and r, . In this




case, M may be interpreted as a shift parameter associated with the
transport infrastructure investment. If it can be shown that the partial
derivative of (Li%-Ji) with respect to A 1is negative, then the trans-
port infrastructure investment will unambiguously cause total agricultural
employment (farm and transport) to rise in region i at a constant u¥
Denote the compensated own price elasticity of dégand“fo£ the manu-
factured good by ﬂ;p + Denote the elasticity of farm employment with

respect to wi by ﬂﬁw and the partial elasticity of p,., with respect

i
to A by ﬂpk « A sufficient condition for a fall in A to increase

total agricultural employment in region i is that, with Minitially equal to 1,

in - * +
- (nlp o D3y D
(4. K;wi w n;p (14-Ji/L?)

where Lg = Li + Ji' In the labor-surplus case,

-1
1
g'(4)

nL—‘J=— L - Vi,

1

In the case where labor is paid its marginal value product,

an =—(1/BT)Oé

vhere BT is the relative share of land and o, 1is the elasticity of

substitution between land and labor. By differentiating (A.2), we obtain

-m —a
ri(a/Po-+m) . ri(aﬁ-POm)

(A.9) Ty = =
ﬂpx [14—??(a/P04-m)] [1 -ri(a/Poﬁ-m)]

A sufficient condition for a finite decrease in A to increase L? is obtained
by (a) substituting 1 for Ji/Li and (b) assuming that all expenditure

shares and elasticities are locally constant.




FOOTNOTES

1The partial effect of a relative product price change cn the accep-
tance wage of rural workers (paid in kind) is illustrated geometrically
but not derived aleebraically in Pease's dissertation. In contrast to the
more general analysis in the present paper, Pease only considers the case
where this wage is equated to the marginal, not the average product of
labor. Moreover, he confines himself to the effects of only one varisble
--transport cost--and ignores other determinants of farm gate prices such
as monopsony power.

For example, there is a great deal of evidence in West and Central
Africa of both arable land of high quality which is never cultivated [13,
p. 521] and high urban open unemployment [11; 1, p. 49]. Even allowing
for a 15 year fallow period, Gourou's data indicates that only 31 percent
of the available land surface was cultivated in Zaire in 1948 [5]. %Xvidence
of abandoned areas in Zaire with at least average fertilitv for their
setting (forest or savannah) is provided by Nicolai [14] for the Kuilu
area -

3 . - . .
The exact expression for the terms of trade in a given rural lo-
cation is provided by equation (A.l) in the Appendix.

4
Migration costs are nonetheless present. They must be high enough

to discourage buying goods in one location and consuming them in another.
For example, it is assumed to be less expensive to purchase an M-good in
the local rural area than to send a family member round trip to buy it in
the nearest urban area. Migration costs are not, however, large enough to
cause significant long-run differences in expected utility level for work-
ing households in different regions.

5Rather than by e , the probability of urban employment mayv be
more accurately approximated by o(e) = (r+h){[e]/(1-e)} where r and
h represent constant retirement and quit rates. Replacing e with
o(e) in (4) will, however, only complicate the analysis, without affect-
ing the main qualitative results.

6If e 1in the equilibrium condition (4) is replaced by
p(e) =(r+h)[e/l-e] as suggested in footnote 5, then condition (19) be-

comes (1—e)""uw + ﬂL w < 0 which is less stringent than 0 + M
™

i . <0
0 men1 UWC

7From Roy's identity, it follows that,
0 < d log(w.)/d log(P.) | = <1 where « is the expenditure
0 0 id3}=0 m
share of the manufactured good in the consumption budget of the urban
worker .




These conditions include: (1) that transport services between two

?oints are determined by a function of labor and equipment inputs, which

is homogeneous of degree one in its two arguments; (2) that the uncompensated
wn and cross partial elasticities of demand for L. and transport equipment

with respect to u* and the equipment rental rate must be negative; and

(3) that the real equipment rental rate (expressed in terms of either

good uéing the urban terms of trade) is the same in the transport and manu-
factu?lng sectors. These, together with the assumption that expression

(15) is greater than one, will ensure that a rise in u will inc-ease
gd?crease) farm and transport (manufacturing) employment. If a transport

inrrastructure investment is equivalent to a labor-augmenting technical

change in the transport sector and is "employment creating" as defined in

the text, then it will increase farm employment and national income at world

prices, but decrease manufacturing output. R T T

An agricultural unit is defined as a unit under a single direction
and on which the same aids to production are used. Each of these units
was visited three times during a census year by an interviewer. In additionm,
a quick visit was made to all units by the interviewers to complete certain
data on the third questionnaire. For a description of the preliminary
results of the agricultural census, see [20].

10This explanation was suggested by Paul Schultz.

J'lOnly those city dummies whose coefficients were significant at the
10 percent level were included in the regressions reported in Table 2.
Even when all the dummies were included in both equations, the coefficients
for the transport—cost variables in the equation explaining working age
women per cultivated hectare were smaller than those in the equation ex-—
plaining working age men.

The geometric mean of working age women per cultivated hectare is 13
percent higher than is the geometric mean of working age men per cultivated
hectare, which is consistent with the presumption that agriculture in Zaire
is mainly female, in which women contribute more total hours of labor time
per year than do men [12]. E. Nelson has shown, as part of his ongoing
dissertation work at Yale, that the percentage distribution of the rural
population by age and sex obtained from the 1970 agricultural census is
gquite similar to that in the 1955-57 demographic survey, considered to
be highly accurate by African standards. The main function of men in female
agriculture is clearing. Since this function takes up only a small proportion
of labor time over the year, it may be possible for men facing low migration
cost to maximize the expected value of their annual income by working in the
country during their productive part of the year and the rest of the year
in the city at a lower expected daily wage. Hence an increase in migration

cost may have a net positive (negative) effect on the male wage rate(employ-
ment) in rural areas.

12 .
“The minimum local price policy is currently in effect in Zaire de jure
but not de facto. —

2

.]wfor simplicity the effect of changes in u* and p, on the number of
regions under cultivation is ignored. This does not harm the results,
since the increase in the number of regions under cultivation caused by a
fall in these variables will have a positive effect on transport employment.
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