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In less developed countries with endogenous utban wages,
agricultural price liberalization raises rural incomes, but has an am-
biguous effect on urban wages. Nevertheless, we show that the utban-
rural labor income ratio unambiguously falls. Hence, price liberalization
promotes rural development and diminishes labor income inequality.
However, the price liberalization also discourages expenditures by uthan
firms on worker training and reduces urban employment and profits.
Since urban employers and workers are politically powerful in poor coun-
tries, the latter findings help to explain the tesistance to price liberaliza-
tion policies often observed in these countries.

1. Introduction

Liberalization of agricultural prices in less developed countries has
long been advocated by economists, but this policy recommendation has
met with considerable fesistance in many countries. The advice of the
economists can be easily understood within the framework of the Harris-
Todaro (1970) dualistic model when urban wages are exogenous. In this
model, an agricultural price liberalization increases labor’s value in the
rural sector, which increases rural employment by siphoning workers out
of urban unemployment, Moreover, urban employment is unaffected,
and urban-rural labor income inequality diminishes.

* Professot, Department of Economics, University of Pittsburgh, Pittsburgh, PA, USA.
** Professot, Department of Economics, East Carolina University, Greenville, NC, USA.
1 Basu (1984) gives a clear exposition of the Harsis-Todaro model. The implications of
agricultural price liberalization can readily be inferred from his Figure 6.1 {p. 73).
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However, as this paper shows, the implication that an agricultural
price liberalization leads to unambiguous benefits is contingent on the ex-
ogeneity of the urban wage. Due in large part to the work of Stiglitz
(1974, 1976, 1982), considerable progress has been made beyond the
Harris-Todaro (1970) assumption of an exogenous urban wage. Today,
two major theorics of wage determination, labor turnover theory and effi-
ciency wage theoty, have replaced the exogenous wage assumption.? But
the newer generation of models have not been used to re-examine the im-
plications of agticultural price liberalization.

In this paper, we present 2 dualistic model of a less developed countty
which incorporates hoth costly labor turnover and efficiency wages in
urban firms. In this model a higher agricultural price, which increases
tural incomes, has an ambiguous effect on urban wages. Nevertheless, we
can show that the urban-rural labor income ratio unambiguously falls.
Hence, as in models with exogenous urban wages, agricultural price
liberalization promotes rural development and diminishes urban-rural
labor income inequality.

However, in contrast to models with exogenous utban wages, our
model predicts that price liberalization will reduce urban employment. In
addition, the policy discourages expenditures by urban firms on worker
training, and reduces urban profits. Since urban employers and workers
have substantial political power in many poor countries, these implica-
tions help to explain the resistance to agricultural price liberalization.

The organization of the paper is as follows. Section II explains the
structure of our model. The policy implications of the model are derived
in Section IIT and the Appendix. In the final section we offer some con-
cluding remarks.

II. The Model

Since we wish to identify a group with strong economic incentives to
resist agricultural price liberalization, we focus on urban firms in a
dualistic, less-developed economy. Suppose urban firms produce a
manufactured good, while the rural firms in the economy produce an
agticultural good. The manufactured good is numeraire and p denotes the
price of the agricultural good. The urban firms are wage setters, rather
than wage takers (as in the Harris-Todaro model), and pay a wage w. For

2 Current versions of labor tutnover and efficiency wage theories in less developed coun-
tties can be found in Barra and Lahiri (1988) and Esfahani and Sethei-Isfahani {1989).
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simplicity, workets in the rural sector are treated as peasant farmers with
incomes (r) proportional to the price of the agricultural good, r=pp,
where 3>0 and w>r.

To avoid needless complications arising from sectoral diffetences in the
composition of consumption, assume that the elasticity of substiution
between agricultural and manufactured goods equals one in the utility
function of each worker. Then the income shares spent on agricultural and
manufactured goods, c,, and ¢,, respectively, will mot vary by income or
sector.? Hence, real wages in the urban and rural sectors are given by
wiep+c,) and t/(c,p +c,), respectively, which implies that Q= w/r is
the nominal and real labor income ratio between the urban and rural
sectors.

To introduce labor turnover, we follow Basu (1984) by assuming that
the quit rate at the representative urban firm is given by q=q(Q). Of
course, the firm has no control ovet rural incomes {f). But, given r, each
firm chooses w and hence Q=w/r, which in turn determines the quit
tate. Let the quit rate be decreasing and strictly convex with respect to the
wage tatio, such that q,(0) =3q/3 Q<0 and q,(Q) =32q/302>0. Note
that these restrictions on the quit rate, and the co-existence of a positive
quit rate with w>r, have been shown to be consistent with rational
behavior by migrant wotkers who maximize utility rathet than income,
and derive utility from time spent in the rural sector, where most of their
telatives are located in poor countries (Gruver and Zeager, 1990).

To incotporate the labor turnover and efficiency wage theories of wage
determination into the model, we assume that output per laborer (x)
depends on three variable factors: the urban/rural labor income ratio (£2),
the level of training expenditures (t) per laborer, and the number of
laborers (L) employed by the firm. That is, the firm’s production function
can be written as xL=x(, t, L.

Including Q in the production function captures the essential idea of
efficiency wage theory — that an inctease in the firm’s wage relative to the
alternative wage raises the productivity. of workers at the firm. This might
occur because increases in the wage ratio () raise the potential cost of
shitking or stealing to workers, or improve the quality of job applicants.4

3 One objection to this assumption is that it is inconsistent with Engel’s law, but the
assumption allows us to avoid some issues that would complicate the model a great deal
while contributing little toward the objective of the paper.

4 For a discussion of alternarive motivations for efficiency wage models, see Weiss {1990),
Carmichael (1990), and Lang and Shulamit (1990). Note that the nutrition version of ffi-
ciency wages, where labor productivity depends on the urban wage level (w), rather than the
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Assume that x increases at a decreasing rate with respect to 2, ie.,
X =x/30>0 and x4 =3%/302<0.

Since urban firms produce the manufactured good, which presumably
requires more capital intensive production techniques than the
agricultural good, worker training is a more important issue in urban
firms. Thus, the presence of training per worker (t) in our production
function hclps to capture part of the labor turnover theory. We assume
that training increases output per worker at a dmumshmg rate, that is,
x,=3x/9t>0 and x,,=9%x/3 2 <0.

Of course, x decreases with respect to the number of laborers and total
output (Lx) is concave with respect to the number of laborers, which im-
plies that x;<0 and 2%, +Lx;; <0. Since incentive effects of efficiency
wages are unrelated to the training level chosen by the firm, we assume
that %o, =x,, = 0. Likewise, since the efficiency wage and labor tutnover
atguments are unrelated to the employment level, x4 =% =0 and
X, =Xy =0.

Because our primary interest in this paper is in the incentives for urban
employers to oppose an agticultural price liberalization, we focus mainly
on the behavior of these firms in our formal model. However, we do wish
to point out that our model, along with an agricultural price fixed by the
government, is consistent with a full general equilibrium system under
the following assumptions.

Assume that a tariff on imports of the agricultural good accounts for
the difference between the world price and the government-established
domestic price. Then the product matkets will clear, with international
trade accounting for any difference between production and domestic
uses. With regard to the labor markets, the Harris-Todaro migration
equilibrium condition would ensure that equilibrium exists despite the
existence of positive urtban unemployment. Furthermore, none of our
assumptions are inconsistent with equilibrium in the other factor markets.

Consider then the problem facing the representative urban firm,
which is to choose the values of w, t, and L that maximize the expected
present value of total profits (nL) over all future periods. This can be

urban-rural wage ratio {w/t), is not consistent with our modet. For example, if w increases
but r increases by a latger proportion, productivity would diminish iz our mode}, but not in
the nutrition version of efficiency wages. However, one can question whether the nutrition
version is applicable to the urban sector {the high-wage sector), while the shirking version
has been applied even to high-income countties (Aketlof and yellen, 1986).

5 Note that under our formulation of the production function, the marginal product of
labor is 9Lx/gL =x + Lx;.
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characterized as a dynamic programming problem. Let all future time
from T, to infinity be divided into two portions: 2 smail increment of
time from T, to T, + =, and all remaining future time. Suppose all posi-
tions at the firm are filled with trained workers at time T,

During the time between T, and T, + 1, a worker ecither quits (with
probability gt} or remains with the firm (with probability 1-q<). If the
worket quits, the firm produces no output at that position from T, to
T, + 7, and must incur an expenditure of t to train a new worker. Because
the time horizon of the firm is infinite, the expected present value of pro-
fit subsequent to time Ty, + 7 is 3=, where §=¢*, and u is the discount
rate. However, if the worker stays, the firm recives a profit of (x-w)< at
that position between time Ty and T, + ¢, and the expected present value
of profit subsequent to T, + 7 is again 3=.

Appying the principle of optimality in dynamic programming, the
problem for the firm can be written

(1) max w{w,t, L)L,
w,t,L

where

@ ww.tLL= (1-qo)[-w)t + Sn(w,;,LIL + qeldn(w,t,—t]L.
Solving (2) fot nL, and taking the limit as © — 0, we obtain®

(3) w(w,t,L)L = (x—w—qt)L/p.

The representation of = in (3) has a simple interpretation. The expected
present value of profit per petiod (rL) equals the value of an infinite
annuity, discounted at rate . The annual payment from the annuity is
revenue net of labor costs, all expressed in per period terms.

Substituting Qpf for w in (3), the problem for the representative ur-
ban firm becomes

() macal=[17)x(Q.0L)-0pf-q(@)]L.
1.
The first-order conditions for a solution to (4) are given by
6 Solving (2) for L yields m(w,t,L) = {(1 - qu)(x—w) — t}<L/[1 - 8]. Substituting e~ % for

3 fields, m{w,t,L)L={(1 - qu}(x— W) = t}<L/ [1 — e~ %] Applying L ‘Hopiral's nile and tak-
ing the limit as = — 0, we obtain, lim = {(f - 2g<?}(x —w) - }L/ [ue — ¥ = (x —w—g)L/ .
>0
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() a(sl)/aQ=[1/p]lxg-pp-gqt]L =0,

6  a@L)/at=1[1/u)[x,-q(Q)]L =0, and

(7) a{rl)/AL =[1/u]lx; + ==0.

Rewriting first-order conditions (5), (6), and (7} as

(8) Xo/PB-qgt/pR=1,

)] x,=q({}), and

(10)  x+Lx=w+qt,

their intuitive interpretation becomes clear.

The left-hand side of (8) reflects the two benefits to the firm of in-
creasing £). First, labor productivity rises as the wage of workers increases
relative to their alternative wage. Second, the rate of labor tutnover
declines as  increases, which in turn reduces the turnover costs of the
firm. Condition (8) says that to maximize profit the firm must balance
these two marginal benefits against the marginal cost of increasing Q.
Condition (9) says that the firm must also balance the marginal benefit
and marginal cost of additional training. Condition (10) simply states that
the marginal product of labor ((3Lx/3L)=x+ Lx;) must equal the ex-
pected per-period cost per laborer, which is the sum of the wage and the
expected training cost per period.

First-order conditions (5)-(7) are necessaty and sufficient for an interior
optimal solution to the problem of urban firms if the profit function is
strictly concave in , t, and L. This in turn requires that
(11)  3%(=L)/30? = ul[xq0qatiL <0,

(12)  a?(=L)/ae?=p'x, 1<0,

(13)  8%(nE)/3L% = p!f2x; + 1x;;] <0,

(14)  D=[L/u]? {[x90-qaat]X~(q0)*} >0, and

(15 H=p L {{xgq-qnatix,~(an)?} [2x; + Ix,) <0,

where D is the determinant of the Hessian matrix of second-order partial
derivatives of the profit function with respect to Q and t, and H is the
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determinant of the Hessian matrix of second-order partial derivatives of
the profit function with respect to Q, t and L. The assumption imposed
above ensute that (11) (12) and (13) hold. If we assume that (14) holds,
then (15) also follows. Under these conditions the first order conditions
are sufficient for an optimal solution to (4).

1. Policy Analysis

Individual urban firms have no power to influence labor incomes in
the rural sector, but governments of less developed countries to intervene
extensively in agricultural markets, which allows them to alter the
distribution of income. In this model, the government alters rural in-
comes (r = pp) by exercising its influence on the price of the agricultural
good (p). For example, many African governments use marketing boards
to alter the prices received by food producers, and elsewhere price ceilings
on food products are common,

Consider the consequences of government intervention which allows
" p, and hence 1, to rise. Since urban wages are endogenous in our model,
the increase in rural incomes leads to reactions by urban workers and
firms: the workers’ quit rates inctease, while the firms adjust their wages,
training, and employment to the new optimal levels. The directions of
change necessary for these endogenous variables to attain the new
equilibrium are derived in the Appendix.

In the Appendix we show (expression (A.10)) that the increase in the
price of the agricultural good results in the following effect on the urban
wage rate:

(16) dw/dp = {(«'B*px,L)/D} + OB.

The first term of (16) is negative because of the strict concavity of output
pet person with respect to training, but the second term is positive. Thus,
the increase in agricultural prices can lead to either an increase or a
decrease in the firm’s wage. On one hand, the firm may find the previous
wage less effective with respect to worker efficiency and labor turnover,
and respond by decreasing, w, which further reduces Q. But, on the other
hand, the firm may find it optimal to defend its wage premium by in-
creasing w, thus bringing the ratio Q back up to maintain output efficien-
cy and hold down the training costs arising from wurnover.’

7 A simultaneous increase in urban wages and rural incomes may appeat to be inconsistent
with the balance of supply and demand in a gencral equilibrium context not made explicit
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However, even if the representative urban firm finds it optimal to in- .
crease its wage, the optimal percentage increase would be less than the in-
crease in the rural wage. That is, Q=w/r will decrease for as we show in
the Appendix (expression (A.6)),

(17)  dQidp=p'fx,L/D<O0.

Recall that in labor turnover and efficiency wage models, each firm has
the power to set its own wage optimally. But with identical urban firms,
the wage paid by the representative urban firm can also be interpreted as
the wage rate for the urban sector. Thus, equation (17) implies that a
development policy which increases the agricultural price always results in
a reduction in urban/rural labor income inequality.? It is also important
to note that this result holds with the labor turnover and efficiency wage
mechanisms operating simultaneously.

Many economists would consider the increase in rural incomes, both
absolutely and relative to urban wages, a desirable consequence of
agticultural price liberalization, because rural poverty diminishes and
labor income inequality in the economy declines. To show some potential
reaons for resistance to price libetalization, we turn now to the predictions
of the model with respect to the other choice vatiables of the firm, which
are also derived in the Appendix. There, we show (exptession (A.8)) that
the agricultural price increase tesults in a lower optimal level of worker
training by urban employers,

(18)  dt/dp=ulq BL/D<0.

Given that the optimal wage ratio declines, the quit rate will increase.
Hence, it is not surprising that the optimal response by urban firms is to
cut expected per-period training costs by decreasing the level of training
per-laborer.

The urban firm’s demand for labor will also decline in response to the
increase in agricultural prices, as derived in the Appendix expression
{A.9),

hete. However, thete will also be losers as a consequence of an agriculrural price increase.
We show below that both profits and the demand for urban labor decline for each firm,
Laborers shifting from urban to rural employment will experience a decrease in income if the
new higher rural income is still below the old urban wage.

8 If a Harris-Todaro migtation equilibrivm condition, that is Q=w/r=0’(1/(1-u)),
where u is the urban unemployment rate and ¢’ >0, as in Stiglilez (1974), were added to the
model, then under most if not all versions of this hypothesis the decrease in the wage 1atio
would also lead to a reduced equilibtium urban unemployment rate.
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(19)  dL/dp =—[ax/ap}/ {[1ru)2%, +1x,,]} < 0.

Figure 1 is instructive in undetstanding (19). Note that first-order con-
dition (10) can be rewritten as

20)  m=-wllx,

The curves labeled 20 and =t in Figure 1 represent the level of per-laborer
profit (x =x-w-qt) at the firm for the optimal w and t, before and after
the increase in p, respectively. The curve — L is unaffected by the
change in p because of the two independence assumptions, X0=%,=0.
The initial level of Jabor demand (L% is set where o = -wlLx;, satisfying
(20).? To the left of L°, each additional worker will increase total profit,
because the individual contribution of 2 new employee to total profits (r)
excceds the reduction in rtotal output (and profits) from existing
crployees (~ 'x;L) caused by diminishing returns to labor.

Figure 1

The Effect of an Agriculrural Price
Increase on Urban Labor Demand

0 -1 Lxy

T~

L! L9 Labor Demand

9 Note that the slope of ~u—1Lx;, which equals — ~1xy + Txgz], may be negative since X1
may be positive; however, the production function strict concavity condition [2x7 + Lxpy <0]
ensures the slope of —p 1Ly will always be less negative than the slope of =, which is plxg
Thar is, the graph of r will always cut the graph of —#1-1x; from abave. Tt follows thar even
when the slope of -~ Wxy is negative, L will fall with an increase in P.
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Now consider the implications in Figure 1 of raising p, which increases
r. The per-laborer profit curve will shift down to =! because labor produc-
tivity declines and labor turnover costs increase. The new level of labor de-
mand (L') is to the left of L%, where =n!=-yw!Lx; again satisfies (20).
Therefore, Figure 1 provides a geomettic depiction of condition (20} as
well as an illustration of the way an increase in the agricultural ptice
translates into a decrease in the firm’s demand for labor.

Finally, the agricultural price increzse will also have a detrimental effect
on the profit levels of urban firms. To prove this result, we need to use

21y  =(QLd LY pHL < (O, 11, L1; pO)L

where the superscripts 0 and 1 indicate the optimal variable wvalues
associated with the initial and new p, respectively, and p!>> p°. Given that
the price of the agricultural good is lower on the right-hand side of (21}, it
must be true that the absolute rural income (r=pB, where B> 0) is also
lower on the right-hand side. However, since the urban-rural labor in-
come ratio (Q) is the same on both sides of (21), the urban wage must be
lower on the right-hand side. Thus, since training (t) and employment (L)
levels are the same on both sides, profits per laborer (x) must be higher on
the right-hand side of (21).

Now, from the obsetvation that the same set of decision variables
{(w, t, and L) are feasible both before and after the increase in p (i.c., all
non-negative values atre feasible) and the definition of a maximum, it
follows that

(22)  =(QtL; pOL<n(Q0,10,10; pOI®,

for all Q, t, and L0, In particular,

(23) n(Q!, ¢!, LY pOLl g =(Q°,19,1°; pY)L°.
From (21) and (23) it follows that, ”

(24)  =(QL,1 LY pHL < (Q°,10,10; pOLO.

Therefore, optimal total pet-firm profit must decrease as a tesult of the in-
crease in the agricultural price. Purthermore, combining the results in
obtained (18), (19), and (21} with the obsetvation that urban employers
and wotkers often have substantial political power in less developed coun-
tries, we see reasons why resistance to agricultural price liberalization
arises in many countries,
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IV. Conclusions

We have examined agricultural price liberalization in a dualistic, less
developed economy with endogenous urban wages. A comparative static
analysis demonstrates that, even though price liberalization may lead to
an increase in urban wages, the urhan-rural labor income ratio will unam-
biguously decline, as in models with exogenous urban wages.

However, in contrast to models with exogenous urban wages, our
model predicts that an agricultural price liberalization will reduce urban
employment. Moteover, the policy also discourages expenditures by urban
firms on worker training, and reduces utban profits. Combining these
results with the fact that urban employers and workers have substantial
political power in many less developed countries helps to explain the
tesistance to agricultural price liberalization often observed in these coun-
tries.

Appendix
~ The Appendix contains the derivations of the comparative static

tesults reported in Section 10 of the paper. Taking the total differential of
first order conditions (5)-(7) and of the equation relating Q, p and w, i.e.

(A.) Qpf-w=0
with fespect to §, t, L, w, and pyields:

(A.2) | xgg-qont]L -Mg L gl‘l[(xn_p[i—qﬂt)+xm] ol{dQ B
—ig L Wi, L w2 [(x-q) + x,,L] 0ll de 0 dp

0 0 w(2x + Lxy;) olld! | o5
pp 0 0 ~1|ldw] |-08

First-order conditions (5) and (6) and the independence assumptions,
Xgr =%; =0, imply that,

(A.3) !»fl[(XQ—PB—QQt) +Xo]=0
and, -

(A4 pl(x-q) +x,L1=0
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Hence, the equation system {A.2) can be simplified and rewritten as,
do

(A5) | ag-daat)l -M-qpl 0 0|4 |p
el kL 0 0

0 0 w2y + Ix;;) 0 -d_p B

pB 0 ] -1 4w -08

Application of Cramer’s method shows that dQ/dp<0. dtrdp<0,
dL/dp<<0, while dq/dp is indeterminant.

First, consider the effect of the agricultural price on the urban/rural
wage ratio,

B -aq1

e 2. it L P

dp -3 (2%, + Lx;)D D

w2 (2% + Iy )

The denominator of (A.6) is the determinant of the 4x4 matrix in the
above equation system (A.5). It is evaluated by expanding by the fourth
column of the matrix. From (14) and (15) it follows that the value of this
determinant is -H, and under the assumption of concavity of the profit
function, H must be negative, That is,

(A7) (2% + Ix,)D=-H>0,

The numerator determinant of (A.6) is 2lso evaluated by expanding by
column four. It follows that dQ/dp is negative since x,<0.

A similar approach yields the following results for de/dp,

(Xao~doat’L B
—a-L 0 -1

de _ 9o _w9l8

dp - l(2%, + Lxg )D D

-2 (2% + Lx;;)

(A.8)
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and for dL/dp,
dL -QpD - 1194}

A, —_—= = <0.
(A.9) dp (2% + Lx;)D (2% + Lxyy)

The numerator of the expression for dw/dp can also be evaluated by
expanding by the fourth column of the matrix in (A.5); however, in this
case the fourth column has been replaced by the right-hand-side vector
resulting in two terms in the numerator of (A.10).

aag S OED-pFr Dt s L) o pRRL
dp -7 (2%; + Lxy)D D

Since the first term of (A.10) is positive and the second is negative the
sign for dw/dp is an empirical question.

Definition of Symbols
Roman:
parameters:
<, consumption budget share for agricultural good (rural good)
¢,  consumption budget share for manufactured good (urban good)
D discount factor (e*%) or see below in variables
p price of rural output
T,  initial time
variables:
D determinant of Hessian matrix of second-order partial derivatives
of the profit function with tespect to Q and t.
H determinant of Hessian matrix of second-order partial detivatives

of the profit function with respect to £, t, and L.
workers per urban firm

quit rate-probability of urban worker quitting per period
rural wage {income)

training expenditure per urban worker

urban wage

urban unemployment rate

output per urban worketr

Mogog oo ,a e
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Greek:

parametess:

B rural labor productivity coefficient (r = pfi); may be interpreted as
either average product of rural labor (e.g. Lewis) ot marginal pro-
duct (neoclassical).

M discount rate

variables:

n profit per worker & per period

T small time inctement

o functional relation between wage ratio and inverse of urban
employment rate (Q = $’(1/(1-u))); may be positive constant.

Q urban-rural wage ratio (w/r)
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