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I. Introduction*
 

leliable estimates of the rate of net internal migration to urban
 

areas in Zaire are difficult to obtain, particularly for recent time periods.
 

Boute has made estimates of rates of urban population growth for the 1959­

70 period, of which the net in-migration rate is an important component
 

(I1. However, there is evidence that even these estimates of the total 

growth rate are subject to large errors since they are based on a compar­

ison of administrative censuses, which have shown a marked tendency toward
 

underenumeration in other countries.1 
 Such a bias seems to be less serious
 

in the 1970 census due to less fear of intimidation, taxation, or forced
 

labor than it was in the 1959 census, so that any urban growth rate
 

calculated from these census results may well be an overestimate of the
 

actual rate.
 

In addition, to obtain estimates of net In-migration from urban
 

growth rates would require information on urban rates of natural increase
 

and net rates of immigration from abroad to urban areas. According to the
 

1970 administrative census [15], such immigration was negligible, but at
 

least one other source indicates the contrary. 2 Althoub estimates of 

age-specific fertility and mortality have been made by Romaniuk k7 ] for 

both urban and rural areas for the 1955-57 period, these rates may not 

be applicable to a later time period. Applying Romaniuk's age-specific 

rates to the total number of persons by sex and age obtaind In the 1055-57 

demographic inquiry, which appears to be a better base estimate than che 

1959 administrative census, an estlmato of the 1970 population was obtained 

which fell substantially below (i.e., by over I percent) the adjusted 
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estimate obtained from the 1970 administrative census. The latter, 19.7 

millio persons, represents a correction by Boute for inflated populations
 

in two provinces. Hence, it might well be concluded that age-specific
 

fertility rose and/or age-specific mortality fell during the period from
 

1955-57 to 1970, making Romaniuk's vital rate estimates inapplicable in
 

any computation of net in-migration. Support for this conjecture in the
 

urban context is provided by the 1967 socio-demographic survey of Kinshasa, 

which indicates substantial increases in age-specific fertility when 

compared with the 1955 inquiry [14]. 

This is not to say that rates of net in-migration to urban areas
 

have been insignificant during the post-Independence period. Even though
 

intercensal comparisons require arbitrary assumptions and are otherwise
 

subject to significant errors, socio-demographic surveys of individual
 

cities suggest high rates of net in-migration. In Kinshasa, the capital
 

city, for example, this rate has been estimated at about 6 percent per
 

annum between 1955 and 1967, on the basis of the 1967 socio-demographic
 

survey.
 

There are a variety of approaches to try to explain rural-urban
 

migration rates in less developed countries. One method is to explain
 

the rate of increase in a given socio-economic group due to net migration
 

between two points on the basis of income and other variables at the
 

destination relative to those at the source. Another approach, which we
 

adopt in this paper, is to examine determinants of a major variable, rural
 

employment, in which changes are inversely associated with the net rural­

urban migration rate. Where there are significant errors in variables
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amplified by calculating rates of change, this approach may well have
 

advantages over the flow determination approach. flore specifically, it
 

may provide a means of obtaining more satistically efficient estimates of
 

the qualitative association between certain socio-economic or geographic
 

variables and the decision to migrate, than would be the case if 
a crude
 

estimate of net 
flows were the dependent variable.
 

In this paper we analyze variables which may be expected to have
 

opposite qualitative effects on rates of rural-urban migration and rural
 

employment density. 
These variables include factors influencing the
 

terms of trade faced by farmers such as the monopsony power of individual
 

buyers, and the cost and availability of transport. 
They also include
 

factors influencing the real opportunity wage in nearby cities such as
 

money wages and commodity prices. 
A once and for all change in these
 

variables will in a static model with no population growth alter agricultural
 

employment permanently and bring about 
a short-run, though significant,
 

deviation in the rural-urban migration rate from a stationary equilibrium.
 

In Part II 
 a simple partial equilibrium model relating agricultural
 

employment to transport cost and market structure will be presented. 
Part
 

III outlines the empirical procedure used and tests some of the main
 

relationships derived from the model, based on micro cross-section data
 

from the l9O agricultural census of Zaire. 
 The last section will summarize
 

the policy implications of our analysis.
 



II. Analytic Framework
 

In this paper we consider, in addition to the usual "pull" factord 

such as the real urban wage rate, two other sets of variables, which affect
 

rural employment change and the rural-urban migration rate through the 

individual farmer's terms of trade. 
The first is 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 which is imperfectly 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, simply due to a shortage of middlemen in the local agricultural
 

area.
 

Let us begin first by examining the a priori effect of transport
 

cost change on agricultural employment variation and the rate of rural­

urban mipration.
 

Transport cost
 

Consider a in which only twovery simple model there are factors: 

of production, land and labor, and one crop, say manioc. 
Assume there is 

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

farmer and part exported to the urban center in exchanpe for manufactured 

goods (M-goods), which are all imported from abroad. Land and labor are 

assumed to be the only inputs into farmrin and labor the only input into 

transporting. 



5
 
The real wage in each location is assumed to be made up of both
 

M-goods and manioc. 
All workers are assumed to have identical tastes
 

and the real wage may be a single bundle of goods or an indifference
 

curve composed of equally acceptable bundles. In all locations, there is
 

an infinitely elastic supply of labor at a certain specified real wage
 

as a consequence of unemployment in urban areas.
 

Suppose that an infinitely elastic supply of both M-goods and manioc
 

is available in the urban area at a fixed price (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 higher the cost of transporting goods from the farm to the urban area, 

the more we would expect the selling price of manioc at the farm to fall 

below the world price. By the same token, the higher the cost of back­

haulage, 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, the
 

higher will be the price of M-goods relative to manioc at the farm.
 

Because of this difference in the terms of trade due to variation
 

in transport cost, different farms will have different costs of labor
 

(explicit or implicit) in terms of manioc. Wage rates expressed in terms
 

of manioc are measured along the vertical axes in Figures 1 and 2, taken
 

from Pease's analysis [11]. The slopes of the budget lines in these dia­

grams are equal to -P,*where P is the ratio of the price of N-goods to
 

the price of manioc. In Figure 1, it is shown that, when this slope is
 

steeper due to higher transport costs, a higher real wage (expressed in
 

terms of manioc) must be offered in order for the laborer to consume the
 



6 
s" wage~"..bund'e. : ' ...sane isis! true even when the budget lines need 

onlybe tangent to th same indifference curve rather than intersect at 

thi~saie point as shown 'inFigure 2. In both these diagrams, W2 re­

presents"the cost of labor on a farm with relatively high transport costs
 

and W the cost of labor on a farm with relatively low transport costs.I 

Let us assume that the expected real wage rate in the city (expressed 

:in terms'of manioc), W0 , is equivalent in utility terms to ti-c real 

'wage rates on the farms, so that the budget line for the urban wage is 

either tangent to the same indifference curve or intersects the other 

budget lines at the same point. Then, under the standard Harris-Todaro 

assumption [6], there will be no incentive to migrate provided the average
 

product of labor on a family farm exceeds the equivalent in utility of the
 

expected real wage bundle in the urban area. In fact, given the strong
 

tendency for extended families to share in Zaire, urban relatives may he 

allowed to remigrate to the family farm under these conditions. Since the
 

region associated with a specified total transport cost is finite, agricul­

tural employment in a given region will be determined by the condition
 

that the average product of labor be equal in utility terms to the expected
 

urban opportunity wage, i.e., the expected utility of the real income that
 

an adult would receive were he to move to the city. The higher the
 

transport cost associated with the farming area, the higher the relative
 

price of the M-goods relative to manioc. This implies that the average
 

product of labor (equal in utility terms to the urban opportunity wage)
 

must also be higher in this area and, other things being equal, employment
 

per unit of land (standardized for quality) will be lower given diminishing
 

returns.
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This-inverce association between transport cost andintensity of
 

cultivation also exists in the case where hired labor is/employed on farms.
 

In this case, the profit-maximizing farmer will hire labor up to the point
 

where the marginal rather than average product of labor is equal to the cost
 

of labor in a given region. This cost is once again determined by an
 

equilibrium condition which equates utility obtained from labor in rural
 

with the expected utility gained from labor in urban areas. Aside from
 

the fact that the land-labor ratio tends to be higher in hired labor agri­

culture than on a family farm 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 employment per unit of land given diminishing returns.
 

If, in some region, there is a maximum marginal or average value
 

product of labor at a given net price of manioc and the cost of labor
 

determined by the urban opportunity wage exceeds this maximum, land there 

will not be cultivated. Note that a region may lie uncultivated even if
 

there is no limit to the marginal or average product of labor in that
 

region. If the import costs are so high that the cost of transporting a 

unit of manioc to the urban area exceeds its value in the urban area, then 

it is impossible to purchase M-goods with that region's budget. Workers 

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.
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Suppose that (a) all land in the economy were identicajexcept '
 

for transport cost and (b) the cost of transporting manioc and M-goods
 

were simply a function of the distance from the urban area; then the amount
 

of farm labor, manioc output, and possibly rental return per unit of land
 

would all decline as the distance from the urban area increased. If the
 
( ,,economy were large enough, there would be a frontier of cultivation at'
 

which the value of land would be zero and beyond it no cultivation would 

take place. The fact.that, in this sense, some land is too costly to 

cultivate, not that there is a "surplus" of land, may well account for the 

large areas of Zaire which remain totally uncultivated. 
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Monopsofly, -,.,~ fJ ' $ 

The inverse association between agricultural employment and transport
 

cost described above may be even stronger when monopolistic elements in the
 

market for agricultural produce are allowed for. The marketing system in
 

Zaire is a complicated one, with some parts of it characterized by intensive
 

competition, but other parts apparently monopolistic. The competitive ele­

ment that has been most frequently described occurs in the town market
 

place, with market women selli~g side by side. The marketing element, how­

ever, which has been less well atudied, but is more relevant to a discussion
 

of the transport network, involves the role of the larger middlemen. There
 

do not appear to be many middlemen who go from village to village buying
 

produce. Truck costs are high even at the point of importation, and a good deal 

higher in the interior. Imperfect capital markets, then, restrict the number of
 

truckers. In addition, the price of a given agricultural good may be artificially
 

depressed not because of a shortage of self-employe'd dlemen but because the
 

only middlemen are representatives of a processing firm (e.g. the cotton cartel)
 

which is the sole producer or nearly sole producer of the final product derived
 

from the raw agricultural good.
 

Throughout Zaire, food crops are sold by individual family farmers to
 

middlemen in exchange for M-goods. With a breakdown in the transport system
 

in the pos&-Independence period, the after-cost price offered by these middle­

men for the crops they purchase has declined relative to the urban price for
 

two reasons: (1) transport to urban areas is less frequently available, hence
 

storage costs for middlemen have risen; (2) the direct cost of transport is
 

higher per ton-mile when available. In addition, the middlemen are able to
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some degree to decrease the price they pay for food crops by withholding 

demand. 'Such monopsony power exists because are"theref 6w ..iddlmen rela­

tive 'to individual "producersor limited' competition among processors of the
 

raw agricultural good.'
 

To maximize his or his company's profits hee,middlemanmst choose
 

a price such that the following expression is maximized:
 

.(.)pur qj -, rt-qi,.di,,7 T-lq ! .	 !7 

where 	Pu - urban price of the agricultural good (fixed)
 

Pi = price paid by middleman to seller at i
 

dL distance: i to market
 

t - per ton kilometer transport cost (including storage cost), 
assumed constant ' ' , 

qi = output of seller at i . , : 

-"'From' 
 this maximization process, we obtain the relationship'
 

P=- d" 	t + >
f '
 

's~c 
 ,(1.2)'+ 	 ,pPuI dli
 

where' 	ei-is the elasticity of supply of the individual producer. Let
 

lo 	 ; 
I I

""")'' " ' ":+ 'i B Pu d ~ t , . ... "4 
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Provided the elasticity of supply ispositive but less than infinity, the coefficl
 

B will be less than unity. Therefore, in this case of pure monopsony
 

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
 

(1.5) Pi Pu - d t I 

Though lower, the price of producers is less sensitive to transport cost
 

changes with pure monopsony than with no monopsony at all. From (1.4),
 

it is clear that a reduction (increase) in unit transport cost, t , will
 

result in a less than proportional increase (decrease) in the price received
 

by the producers. Part of the reduction in unit transport cost, t , 

leads to a rise in the profits of the monopsonist while part of a rise
 

in t comes out of his profits. Thus, with the number of buyers constant
 

in a given region, monopsony reduces the sensitivity of agricultural employ­

menttO chanpes in transport cost, r~though it also implies a lower level
 

of agricultural employment at a fixed level of transport cost. This result chang
 

with inter-regional mobility of buyers. A localized improvement in trans­

port can further increase in some regions the monopsony profits of truckers
 

or the company they represent. Because of scarce capital, the truckers or
 

the company can choose to purchase only in those areas where transport costs
 

are relatively low and profits relatively high, leaving the more remote areas
 

with fewer transport alternatives. In spite of the assumptions of the inter­

nationally determined terms of trade and the real yage, it is possible that a
 

region not directly covered by transport investment can be harmed by the
 

investment, atid a,- , consequence have a higher rate of outmigration. Truckers 

will be Induced Into the region In which the investment takes place because of 

higher monol';ony proffits. 



III. Empirical Tests
 

The 1970 FAO agricultural census of Zaire[l3] provider a statistical
 

base for testing some of the relationships between transport cost, monopsony
 

power, the urban wage and the Inten ity ,f ru ti vjt Jio dl ictiased in the pre­

vious section. 11t.Is urvey consisted (t 20,000 ,agri tltoral ttl.t Il the
 

traditional sector, which wer, Interv iwed H.Irt h,19/0,t1) Harth.17,. It
ror 

comprised approximately 1/2 per cent (of all units in the sector, and was 

selected randomly.3 Our sample conslatt. of a 10 per cent random asle of thtis 

entire survey.
 

We have investigated three main lines of argument, all of wtieh relate 

the intensity of cultivation to the profitability of agricultural or urban 

employment. Tile firat has to do with tiehcCut of tranport; th arolld with 

the effects of (ommercial milddlenten and of monopo ti i ituy-r C-f agrIucol 

tural produce; and the third with the ttt riattveV a awlit Inti thant rtpl . 

each case, we can compait e the retip)onti of orome in rnd mrn toa 1heoe re'tnioni| 

incentives. To tlt' extent that the dctermminatita tif the thti . ty of uFiiva­

tion differ by nex,rral-urba milgrat tin pattemaby nc 4tv alois Ilkely to 

differ. An well, we compare the re.poons on thoo felrts that produce (or 

market with thotie that do not. 

Our first hypon h-ln predicts that tranaport coato per cVA dity unit of* 

negatively ans futed with employmenu por unit of cultivat d l4n4 A4 poaitiwly 

associated with phynical1 out put per employrl p-ra itn aIi ri .itni The higher 

the transport cosit to the nrarent mark t, tho Irmo f4vorabl e will be th toet 

of trade which the farm Iaceu and tho 4rester will have to hr tho phyal el 

return to labor to compennato for rura-1-urban ph-i ce dilffataos,, 

Direct estimates of tranaporL coot cannot he md. Horovor. eVf it 

http:Harth.17
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the opposite and expected sign for the real urban wage was obtained. In
 

this case, it iti likely that the urban wage acted to pull labor into the
 

City, r-ither than In rr-ipontie to agricultural productivity.
 

To go Into mo re' detall, It In ut,elul to contrast the male and female
 

equat toim. Thie indpendeii Int vartiable explain ;lightly less of the total
 

varlatotis in ma lt- aiid itniale emplo yment per hectare than they do Jn the
 

Cas of tot l adult popolation. An hypothesi zed, the magnitude and
 

* iatt ~i al tigulf:tante of the cot.cicientlit vary between the two sexes. 

First Of 411. 00tht tt.anhp)rt varlallv. whitc(", 't Ould v xptuct to be more 

important ,'l'metz thazn for wtrm-n havt botth larger and more lgni'lfcant 

wof/t1 	 rnti* for mtn. The t-ratlott and cocIicletnt tiiifr "truck" and "other"
 

1
t ranoport arc hi gher. Wtreats 1thc for "hak of man" are lower in the equa­

lion txpla11tii4n mala t-mployme t. Thin Is quilt. tnoiti tcnt with woren 

IrSanportit"t $)lt 	 ' prliatily by tla k, at her tIhan by trut k. 

A#al1n. as ttrdlriod. whother or not a farm nellN to n monopolist has a 

lsrle4tor and fn hirnitfi ant iftl act tin women, who m;snpo edly do more of the nri­

cultmrsl v,,ri Ohan do men. If wt arr 'frrert in Internretins, the real urban ware 

44 4 j(tr'av f14r aOil e-rlllilv, we ,bjhtnn n, e rtriel, a mre driniflcant asnocattor 

otyere tle ut'ttn wre rate and f(Onth e~rfn ltvment fit,n I'twrenfl t he tirf,,in wave 

fjea4io q,*Ie rArAlaJt * this InP% tnntitren tlth itt t, view t1hat women have n 

oref A rl if rafilifr al, 1 tt1 It'frtA .reji. liv ,ontr , t, men viii mnilrate to 

te ty t" fetn",fne Il, a aniiihirf , 1aonre- In tht eae., ,teal ri-nil w s.' than will women, 
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with our interpretation of distance as one 
component of the long-run terms
 

of trade. 
 It could also, however, be indirect evidence of the monopsony
 

model presented in Section II. 
In that case, distance will affect employ­

ment through its association with transport cost by affecting the number
 

of monopsonists. 
Thus we would expect a much larger number of buyers close
 

to the city where monopsony profits are relatively high than far away from
 

the city where monopsony profits are relatively low. This implies that
 

total transport cost per physical unit measured by distance will have a
 

negative impact on agricultural employment independent of any effect on the
 

terms of trade.
 

One way of testing for this is to include the terms of trade in the
 

regression equation, along with a separate distance variable. 
One possible
 

specification is derived as follows. 
 Suppose that price P(M)i of 
a given
 

manufactured good on farm i imported from region j is given by P(M)i - P(M)j+tdij 

where P(M) is the price of the manufactured good in city J, dij is the dis­
tance between i and J, and t the transport cost per kilogram-kilometer.
 

It is assumed that the general employment per cultivated hectare equa­

tion takes the form
 

P(M)im 2

Em = lb+ biHim + P wjm + + 14p + P d2 C'V
+ 

im,i0m 2 M 3 j m 4 P A)im 5 ijM m 
where C is a row vector of coefficients; V' is a column vector of transport­

mode and market-structure variables; and P(A) is the average price of marketed
 

surplus received by the unit i. All the other variables are as before. When
 

the equation determining P(M)i is substituted into this equation we have
 

+
Eim = lHim + l2Wjm + I3qjm + 4 P(M)jm/P(A)im + p(A)im + m
 

The hypothesized signs of the coefficients in this equation are:
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t > 0 

V5 < r) 

The results of estimating tlhis eauation for total, male,and frisle 

adult population are shown in Tables 3 and 4. 

A comparison of these tables corrohorates our previous findings, 

hut also provides new insight into thp Interpretation of cost and avail­

ability of transport. First, a summarv of the roT.eluntons that carry 

over from the earlier discussion. The lonp- run terms of trade measured 

by distance and the monopoly dummv continue to he more sipnificant for 

women t'an for men. Moreover, as one wotild expect, these terms of trade 

are considorablv more Important for farms tbat marl'rt a s trplus th.an for 

those that have a potential nut no actual ,;uirplus. The short-run terms 

of trade, however, are generally not significant. This weak effect could 

be due to oo of ;vveral difficultieq. For one thing, tl,e price data 

In l, ,cr to short-rum random f tirttiationt; wticli do not Influence omnloy­

ment anO prohcthion decisions In the hou-ie,old. For anot',er, v. we 

nrgued above, the co;ts borne by the farmor are rot fully measured 1y the 

priceq paid or received. The various transport mode dummies are an 

attempt to allow for these non-market tranqport coStq. 
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