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Factor Mobility, Regional Development,
and the Distribution of Income

Rachel McCulloch and Janet L. Yellen

Harvard University

A three-factor model of a small country or region is used to analyze the
general equilibrium consequences of three frequently advocated regional
development policies—investment subsidies, migration incentives, and
educational expenditures. The analysis focuses on policy-induced
changes in absolute and relative factor earnings. The results link changes
in the distribution of income to the degree of complementarity and
substitutability among factors of production and to the pricing scheme
adopted by educational institutions. Programs intended to aid lagging
regions may produce perverse results, particularly if the cost of education
is the same to all individuals regardless of ability.

The existence of mobile factors has important consequences for the effec-
tiveness of regional development policies. Increased mobility of capital
and skilled labor has substantially altered the possibilities of achieving
social and economic objectives through allocational incentives. Moreover,
policies designed to promote these objectives may generate unintended
distributional shifts as a result of induced factor flows.*

In this paper, a one-sector model of a small country or region is used to
analyze the general equilibrium consequences of three frequently ad-
vocated regional development policies—investment subsidies, migration
incentives, and educational expenditures. The analysis focuses on policy-
induced changes in absolute and relative factor earnings.? Capital is

The authors gratefully acknowledge the support of National Science Foundation grant
no. SOC74-19459. Christopher Clague, Frank Flatters, Edwin Truman, and anonymous
referees provided useful comments on earlier drafts.

! See, esp., Cooper 1968 and 1974.

2 Most other writers have emphasized changes in total or per capita income rather
than its distribution among factors; see, e.g., Johnson 1967; one exception is Mishan
and Needleman 1968. However, possibilities for redistribution of income are generally
limited, so that changes in factor earnings are an important policy concern.
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treated as perfectly mobile, an assumption suggested by the growing
importance of interregional and international investment flows. Skilled
labor is assumed to be mobile within limits imposed by the costs of
migration; unskilled labor is assumed to be immobile. The decision to
treat only skilled labor as mobile is motivated by current immigration
regulations in the United States and some other developed countries,
which effectively limit immigration to those with needed skills. Even
within developed economies, skilled labor appears to have higher in-
terregional mobility than unskilled labor.

The proportion of skilled workers in the labor force is determined
endogenously, with individuals investing in education whenever its
private cost is less than the differential between the skilled and unskilled
wage rates. While for simplicity skilled and unskilled labor are treated as
homogeneous in their productive roles,® an underlying distribution of
innate ability is reflected in opportunity costs of education which differ
across individuals.

The analysis underscores the distributional consequences of policies
designed to aid less developed countries or depressed regions of modern
economies. The results link changes in the distribution of income to the
degree of complementarity and substitutability among factors of produc-
tion and to the pricing scheme adopted by educational institutions. We
show that programs intended to aid lagging regions may produce perverse
results, particularly if the private cost of education is the same for all
individuals regardless of ability. Investment incentives, for example, may
hurt both skilled and unskilled labor. Similarly, while relocation sub-
sidies for skilled workers will increase their earnings at the expense of
unskilled workers when the private cost of education varies inversely with
ability, all labor may lose if the private cost of education is independent
of ability. Both outcomes reflect increased overinvestment in education
under an inefficient pricing mechanism.

I. The Model

The model assumes a single output,* produced by three factors—capital,
skilled labor, and unskilled labor: Y = F(K, U, S), where the neo-
classical production function F is concave and characterized by constant
returns to scale. The production function can also be written in intensive
form: y = f (u, 5s), where », u, and s are the ratios of output, unskilled
labor, and skilled labor to capital and f is strictly concave. We assume

3 This extreme assumption can be relaxed without altering fundamentally the results
obtained as long as the rate of return to education increases with ability; see Section II.

4 The use of a one-sector model excludes the possibility that changed factor proportions
are accommodated at unchanged factor prices.
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that factor markets are competitive, so that each factor is fuily employed®
and paid its marginal product:

5’1—1('/ =Fy =f(u,s) — ufs(u,5) — sf2(u, 5) = rg m
%=Fv=f1(u, 5) = w, @
% = FS =f2(us 5) = w,. (3)

Under the assumption that capital is perfectly mobile, ® risk-adjusted rates
of return are equated across regions. This implies that r; in equation (1)
is exogenously determined.” Capital market imperfections can be in-
terpreted in this context as a large differential between ry and similar
rates elsewhere.

Skilled labor is internationally mobile, with a one-time cost ¢, asso-
ciated with migration. For simplicity, wages are assumed to be indepen-
dent of age or years of experience. Thus, in equilibrium, the cost of
migration will always be incurred at the start of the individual’s working
life, while the benefits, in the form of higher wages, accrue over time. To
make costs and benefits comparable, we define M (cy, 7)) as the cost of
emigration, amortized at the interest rate r,, over the working life of the
individual.® Within the limits imposed by costs of migration, mobility of

5 McCulloch and Yellen (1975) relax the full employment assumption by postulating
institutionally determined wage rates which prevent labor markets from clearing. Also
see Bhagwati and Hamada (1974).

¢ Our assumption of perfect capital mobility is an important departure from the
approach chosen by most previous authors—see, e.g., Berry and Soligo (1969), Johnson
(1967), and Epstein (1974). Berry and Soligo, in dealing with the regional effects of
labor mobility, attach crucial significance to the behavior of emigrants with respect to
the capital they own. Yet with mobile capital this will be almost irrelevant, since any
appreciable change in the rate of return on capital triggers new flows of capital owned
by foreign investors. Thus, the predilection of emigrants to carry their capital with them
affects the ownership, rather than the size, of the capital stock in the region of emigration.
Long-run changes in the size of the capital stock induced by emigration result from
changes in the supplies of other factors, rather than from investment choices made by
the emigrants. For a criticism of the Berry-Soligo analysis within a model which empha-
sizes saving behavior of residents, see Rodriguez (1975).

7 The analysis could be generalized by assuming that the region faces an upward-
sloping supply of capital schedule.

8 If migration requires a one-time expenditure ¢y at the start of the working life of
T periods, M (cp, 7a) is defined by the equation

T
oy = .[ M (cpp, Tag)e~ "M dt
[

)
M(rrs 7a1) f e-TM gt
o

and = M(em, rm)[1 — e~™T]/r
M _ M
dcym M
Z—A—/—I = M; = M[lryy — Te=™MT|(1 — e~™™T)] > 0.
™
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skilled labor ensures worldwide equality of net returns to skilled labor.
Letting w? represent the foreign wage rate, M (cy;, 7)) the amortized cost
of emigration as perceived by domestic skilled labor, and M *(c¥;, r,) the
cost of immigration as perceived by foreign skilled labor, the wage rate
for skilled labor in the home country, w,, will be free to fluctuate between
wf — M and w}* + M* without inducing either immigration or emi-
gration of labor.® Whenever the equilibrium wage rate w; would lie
outside of these bounds in the absence of migration, it is assumed that
enough migration will occur to maintain a wage differential between the
home and foreign countries just equal to the cost of emigration (immi-

gration).'® These relationships are expressed by equations (4a), (4b),
and (4c):
w¥ — Moy, 1y) < wy < w¥ + M*(chy, rar) (m = 0) (4a)
w, = wi + M*(cy, 7yp) (m20)  (4b)
wy = wy — My, 7y) (m < 0) (4c)

where m is the rate of migration as a fraction of total population.

Education, like migration, is treated as an all-or-nothing decision
undertaken in equilibrium prior to the working life of the individual.
A worker is assumed to acquire education whenever this increases his net
earnings. The cost of education is also treated by the device of amor-
tization (at the interest rate rg). In equilibrium, the fraction of the native-
born population acquiring education is determined by the condition that
E (e, cg, 1), the amortized private cost of education!! to the marginal
skilled worker, must be equal to the differential between the skilled and
unskilled wage rates:

wy, —w, = E(e’ CEs rE)' (5)

The social cost of educating the marginal skilled worker is assumed to
be an increasing function of e, the fraction of the native population
(including descendants of previous immigrants) who acquire education.
The rationale for this assumption lies in the belief that in every generation
there is some natural distribution of abilities which tends to remain con-
stant over time.!? The ablest members of a cohort will be relatively

° This well-defined interval reflects the assumption that M and M* are the same for
all individuals.

10 In studies such as Grubel and Scott (19664, 19666) and Berry and Soligo (1969),
emigration flows are treated as autonomous. In contrast, we view factor movements as
endogenous responses to changes in the values of economic parameters in the system.

11 We assume that the educational production function is the same as that for the one
final output in the model; or, equivalently, that the process of education consumes final
output.

12 This assumption would be violated if the children of skilled migrants differ in average
ability from the local population.
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inexpensive to educate, while successively less talented individuals will
require larger and larger resource inputs to transform them into skilled
labor.3

The private cost of education, E(e, ¢g, 7,), depends on the pricing
scheme used by educational institutions. Equation (5) is consistent with a
number of alternative assumptions concerning the pricing of education.
If each individual is charged the marginal social cost of his own education,
private cost will vary inversely with ability. Alternatively, if each is
charged the average social cost of education, then private cost to an
individual will be independent of his own ability but will rise with e.
The latter case is especially interesting in light of recent egalitarian trends
in the public provision of education, both in developed and less developed
countries. Although the formal model is consistent with either assumption,
the consequences of policy changes for the distribution of income hinge
crucially on the chosen assumption.

The function E also depends on a shift parameter, ¢;, which takes
account of subsidies or taxes imposed on education or technological
changes in the educational production function. A policy which affects
the cost of education to each individual by the same percentage is exactly
equivalent in its effects to a change in the interest rate r; used in the
amortization. However, a shift in ¢ could also be used to analyze other
types of changes in the private cost of education. Such shifts have con-
sequences for income distribution and will be discussed further in Section
IIL.

The relative proportions of skilled and unskilled workers in the labor
force depend both on migration of skilled labor and on the fraction of the
native-born population which is educated. The rate of change in the
unskilled labor force at any time ¢ is given by

U@) _ [(L = e)pP(t) — U]
Ult) U(t) ’

where P(t) is total labor force (resident population); f and § are the
constant birth and death rates. It is assumed that the same rates apply
for all groups. Similarly, the rate of change in the skilled labor force is
given by S(¢)/S(t) = [(ef + m)P(t) — 8S(t)]/S(t). In long-run equilib-
rium, $/S = U/U so that

S_s_m+ef (6)
U u (1 -ep

13 An essential feature of the model, embodied in equation (5), is that the incentive to
acquire education (i.e., the rate of return on investment in human capital) is positively
related to individual ability. However, the human capital literature has emphasized the
role of foregone earnings as a principal cost of education. If—contrary to the assumption
made here—wages depend on individual ability, the rate of return on education could
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Although the main focus of our analysis is policy-induced changes in
factor rewards, it isalso useful to consider measures of aggregate welfare.
The choice of an appropriate measure of aggregate income is complicated
by two features of the model. First, some fraction of the capital stock in
the region may be foreign owned, and this fraction need not remain
constant. Hence, we treat separately income from labor and income from
capital. Also, when migration is possible, per capita income for the region
includes the income of nonnatives when immigration occurs and excludes
that of some natives when there is emigration from the region.!* We
therefore define two alternative measures of labor income:*>

2= (1= ew, + e(w, — E) ()

Coly + 22, - p), ®)
B+ m B+ m
where E is the average private cost of education.!® The first measure, y,,
is per capita labor income for all natives of the region, regardless of
present residence; y, is per capita labor income of residents of the region,
regardless of origin. Using (5) we can express »; and », as

o =w, +eE - E) (7)
¢ = B+ m i (8

B+ m
where ¢’ is the fraction of skilled workers in the resident population. Then
91 2 y,asm S 0.In the case of outward migration (e.g., the brain drain),
1 >y, because the latter measure excludes the incomes of some rela-
tively high wage natives working abroad.

Since population (labor force) is endogenous in the model, to capture
effects on the capital stock we consider

P ON K(t) _ 1
P SO+ UM G +w]

which is capital per resident worker. Although an endogenous fraction of

Y2 =

Y, =w, + ' (E — E),

vary inversely with ability, at least over some range. In this case, those acquiring education
need not be the most able members of the cohort. Thus, policy changes which reduce the
gross skilled-unskilled wage differential may increase income inequality, because net
earnings of the ablest (who remain unskilled) exceed those of less skilled workers.

14 The question of whose welfare is relevant in assessing the consequences of factor
movements is discussed for the brain drain case in Bhagwati and Rodriguez (1975).

15 In calculating the effects of policy changes on labor income, we assume that domestic
tax rates are unaltered. This implies that resources required to implement the programs
discussed are provided externally, or by reducing government spending for other purposes.
The former assumption seems realistic for most regional and international development
programs.

16 In terms of the cost of education function,

E = (1Je) fo E(z, cx, 12) dz.
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the capital stock is foreign owned, movements in £ and 7gxk may be of
interest as a base for taxation of profits.

Equations (1)-(6) can be solved for the steady state values of the
endogenous variables, u, s, ¢, w,, w,, and m. If rg, rg, 7y, g, €y, and w?
remain constant over time, the endogenous variables also remain constant
over time. Our analysis abstracts from dynamics of adjustment. Constancy
of the ratios , s, ¢, and m is consistent with overall growth or decline in the
scale of the economy over time. The rate of growth of population is equal
to (B — &) + m, the rate of natural increase in population due to births
and deaths plus the rate of immigration (emigration). Even if the rate of
natural increase is equal to zero, the rate of overall population growth will
be zero only if no migration occurs.

The solution of the model is contingent upon the parameter values rg,
TEs Ta> Cps Cy» and w?¥. Given arbitrary values of these parameters, the
model can be solved by first setting m = 0 and then determining the
values of 4, s, w,, w,, and ¢ from (1), (2), (3), (5), and (6). That is, it is
assumed initially that the parameter values are consistent with a solution
for w, which satisfies (4a) and hence involves no migration. If the resulting
w lies within the interval w¥ — M < w, < w¥ + M?*, the values of the
endogenous variables calculated from (1), (2), (3), (5), and (6) subject
to m = 0 constitute the appropriate solution of the model. If instead the
calculated value of w; is less than w} — M, (4c) holds and emigration
will occur, so that m < 0 and w; = w¥ — M. In this case the relevant
endogenous variables are u, s, ¢, m, and w,, and their values can be
obtained by solving (1), (2), (3), (4c), (5), and (6). Alternatively, if the
calculated value of wy is greater than w} + M*, (4b) holds; labor has an
incentive to immigrate to the home country and will do so at a rate
sufficient to insure that w; = w)X + M*. The relevant endogenous
variables are determined from (1), (2), (3), (4b), (5), and (6).

The effects of parameter changes on the steady state values of the
endogenous variables in these three regimes are summarized in tables 1
and 2.!7 Our analysis assumes that these changes are not so large as to
move the economy into a different regime. Table 1 applies to the no-
migration regime, while table 2 gives corresponding results for a steady
state with continuing emigration or immigration of skilled labor.

It should be noted that the model includes three interest rate variables:
ks Ty, and rg. In the analysis we use two extreme assumptions about the
relationship between rg, rg, and r,,. We consider the case in which ry
changes with no effect on 7y, or rp (dry = dr,, = 0) and the case in which
the change in ry is fully reflected by r,, and ry (dry = dry, = drg). Other
possible configurations are easily analyzed using the information provided
in tables | and 2.

17 A mathematical appendix is available from the authors.
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TABLE 1
SuMMARrY OF REsuLTs: No-MIGRATION REGIME
w¥ — M(‘Ma rM) < wy < w¥ + M(‘fb f}fa)

Increase in Increase in Increase in
Change in: rg(drg = 0) CE rg(drg = drg)
W oovennn. <0ifFsp > 0 <0ifl — Eu>0
and Fgg > 0
orE; ~ 0 >0 >0ifl — Equ< 0
and Fsg < 0
PifFgp < 0 ? otherwise
Wy ooennn <0ifFgy > 0 <0ifFgy > 0
orE, ~ 0 <0 orE, ~ 0
PifFry < O ? otherwise
€ <0if Fgy < O <Qif Fgy < O
>0ifFgg < O or Fyy, Fsp > 0
>0if Fyy, Fsg > 0 <0 and Fsg > Fgy
and Fyy > Fge ? otherwise

<0 if Fgy, Fsg > 0
and Fgx > Fyy

U oorennnn. >0if Fys > 0 >0if Fgg > 0 >0if Fys, Fsg > 0
Pif Fys < O <0ifFgp < O ? otherwise
Seee e >0if Fys > 0 <0if Fgy >0 >0if Fys > 0, Fgy < O
Pif Fys < 0 >0if Fgy < O ? otherwise
kooovoont. <0 <0 if Fgg > Fyy <0if Fgx > Fgy
>0if Fgg < Fgy ? otherwise
Pheeeneennn <0if Fsg, Fgy > 0 <0 >0if Fsg, Fxyy > 0
? otherwise ? otherwise
TABLE 2

SUMMARY OF RESULTS WITH IMMIGRATION OR EMIGRATION OF SKILLED LABOR
wy = w¥ + M*(ck, r¥) or wg = w¥ — M(cy, 7m)

Change Increase in gy~ Increase Increase in Increase in g
in: (drg = dry = 0)  incg wf — Mor (drg = drg = dry)
w¥ + M*
172 0 0 1 <0
Wy ... <0 0 <0 <0ifl — Mys >0
>0if]l — Mps < 0
€. >0 <0 >0 0if

<01
[My(s+u) + Esu—1]1>0

>0 if
[My(s+u) + Esu—1]1 <0

m ..... <0if Fgp > 0
orE, ~ 0 >0 <0 ?
PifFsg < 0
[V >0 0 >0if Fgp > 0 >0if Fgp < 0
<0ifFsg < O 2if Fgg > 0
Seeiiinn >0if Fys > 0 0 >0if Fgy < 0 >0 if Fgy, Fys > 0
<0ifFyg < 0 <0if Fgy > 0 PifFys < Oor Fgy < 0
k.o..... <0if Fys > Fss 0 <0if Fgg > Fxy <0 if Fyg > Fssand
Fyy > Fsg
>0if Fys < Fgg >0if Fsx < Fyy >0if Fys < Fgss and
Fyy < Fygx
? otherwise
Preeennn <0 <0 <0ifm >0 <0ifl — Mys >0
>0ifm < O ? otherwise
86
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II. Changing the Required Rate of Return on Investment

In a world of capital mobility, investors will allocate capital across
regions so as to equate net returns, adjusted for risk. The required rate of
return on capital 7x hence depends on the rate of return on capital else-
where, the perceived risk of investing in the local economy, and taxation
of income from capital. Programs to aid developing countries or depressed
regions of modern economies often include measures to stimulate capital
inflows by reducing the necessary rate of return, rx. Examples of such
measures are special tax incentive plans and loan guarantee programs.'®
Changes in 7y may also result from secular economic developments abroad
or nationalization of foreign capital (which affects the perceived risk to
foreign investors).

Using the results presented in the first column of tables 1 and 2, we can
evaluate the consequences of a decrease in rx which has no effect on
g and r,,.1° From table 1 it can be seen that when no migration of skilled
labor takes place before or after the change in 7, the effects of a decrease
in rx on net labor income are ambiguous and depend on whether skilled
labor and capital are g-complements or g-substitutes in production.
Following Hicks (1956), two factors ¢ and j are g-complements if F;; > 0
and g-substitutes if F;; < 0. The “normal” case is taken to be that in
which all three factors are g-complements in production.2°

In our normal case, a reduction in 7y leads to an increase in both w,
and w,. The effect of this change on the fraction of the population acquir-
ing education is ambiguous, however, and depends on whether the skilled-
unskilled wage differential narrows or increases. This differential will
increase if Fgy > Fyy, so that an inflow of capital raises the marginal
product of skilled labor by more than it raises the marginal product of
unskilled labor. This result is illustrated in figure 1. The net labor income
of native-born individuals is plotted as a function of their natural ability,
a, where 0 < a < 1; an individual with ability a is more able (in terms of
educability) than a - 100 percent of the population. The net labor income
distribution curve, shown as a solid line in figure 1, is drawn under the
assumption that each skilled laborer pays the marginal social cost of his
education, which is a function of his ability, so that individual cost of
education declines as a increases. The income curve is always flat in the
initial region, indicating that individuals with ability less than some critical
level a, (which depends on values of the parameters) remain unskilled
and receive net income equal to w%. An educated individual with ability a

18 These include programs administered by IDA, IBRD, or, in the United States, the
Economic Development Administration.

19 The interest rates ry and rg reflect the cost of borrowing against expected future
income. Because of greater uncertainty surrounding the return to human capital, market-
determined rates ), and 7 might be expected to exceed rx. However, private and govern-
ment programs sometimes subsidize human capital investment; to this extent the link
with rg is more tenuous. Similarly, special tax incentives might affect only rg.

20 Concavity of F implies that at most one cross-partial derivative can be negative.
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WE-E(0,c¢ 1)

AWe-E(0, e, )

NET LABOR INCOME

0
W3 -E(0, 1)

1 1 1
0 (12 (lo U] ]

ABILITY

Fic. 1.—Effects of a reduction in 7k in the no-migration regime; Fsg, Fxy > 0

receives net income equal to w; — E(1 — a, cg, 7g), an increasing
function of a.?!

The dotted and dashed lines illustrate two possible outcomes of a
reduction in 7y in the normal case. Whether the kink in the new distri-
bution curve occurs to the left or to the right of the initial kink depends on
whether ¢ increases or decreases. When Fyy > Fgy, there is a stronger
g-complementarity between capital and unskilled labor than between
capital and skilled labor. Thus, while the wages of both types of labor rise
to w! and w} respectively, that of unskilled labor rises by more. The
reduced differential implies a lessened incentive for educational invest-
ment and a correspondingly lower value of e¢. The resulting net labor
income distribution is shown by the dotted line in figure 1. Similarly, with
Fyy < Fsy the skilled-unskilled differential rises to w? — w2, inducing an
increased fraction ¢, = 1 — a, of the population to become educated.
The resulting net labor income distribution is shown in figure 1 by the
dashed line.?? In the no-migration regime, », and y, are identical and
must rise in the normal case.

21 The difference between the gross and net income of the most able individual, given
by E (O, cg, rg), is the minimum cost of transforming an unskilled worker into a skilled
worker. The slope of the net income curve depends on how fast this cost rises with de-
clining ability and the distribution of ability in the population. The rising portion of the
curve need not be linear as drawn here.

22 The implications for income inequality measures such as the Gini index are am-
biguous in both cases and depend on the distribution of ability and the form of the E
function.
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wE-E(0,0¢ 1)

NET LABOR INCOME

we - E0,cg,1g)

Wi-E(0,cq,1p)

1 | |
0 0 09 0 1

ABILITY

Fic. 2.—Effects of a reduction in ¢ in the no-migration regime; Fsx < 0 or Fxy < 0

Figure 1 assumes that all factors are g-complements. However, if capital
and skilled labor are g-substitutes, the wage of skilled labor may fall while
the wage of unskilled labor rises, so that the fraction of the population
obtaining education falls. The consequences for labor income distribution
are shown by the dotted line in figure 2. Similarly, if unskilled labor and
capital are g-substitutes, a decrease in rg always increases the wage rate of
skilled labor but may also lead to a decline in the wage rate of unskilled
labor. In this case, skilled labor profits at the expense of unskilled labor
and the distribution of net income becomes less equal. This result is
illustrated by the dashed income distribution curve in figure 2. Average
net labor income, y,, can either rise or fall.

It is important to note that these consequences of a change in rg for
the distribution of income hinge on the assumption that the net wage of
skilled labor increases with ability; each inframarginal skilled worker
receives a rent, determined by his ability. If alternatively the private cost
of acquiring education is independent of ability, all labor receives the
same net income, equal to w, in equilibrium. Specifically, suppose that
each individual bears the average social cost of education for the entire
group. As long as this average cost is less than the skilled-unskilled wage
differential, any unskilled worker will wish to invest in education. We
assume that the queue is ordered by ability, so that inclusion of the
marginal trainee brings average cost and the wage differential into
equality. But if average cost is equal to the differential, each skilled worker
receives a net income equal to the unskilled wage rate, and more able
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skilled workers are no better off than less able skilled workers. As (7") and
(8") indicate, under the average cost pricing scheme y, = y, = w,.
In this case education raises productivity of the marginal trainee by less
than the resulting addition to total educational cost for the group; as one
would expect, this leads to overinvestment in education.?® When the
private cost of education is independent of ability, a decline in ry may
produce perverse results. If w, falls, which can happen if unskilled labor
and capital are g-substitutes, every laborer will be worse off after the change
than before, in spite of the fact that the fraction of the population receiving
education and the gross wage rate of skilled labor both increase.

When the economy experiences either immigration or emigration both
prior to the fall in 7 and after it, the consequences of a reduction in the
required rate of return are unambiguous. As indicated by the first column
of table 2, there is no change in the skilled wage rate, the wage rate of
unskilled labor rises, and the fraction of the population acquiring
education falls. The change in the net labor income distribution in this
case is illustrated in figure 3. The rate of emigration (immigration)
declines (increases) if capital and skilled labor are g-complements.
Average net labor income of natives, »,, must rise. The movement in y,,
average net labor income of residents, depends both on the change in y,
and the change in the proportion of educated natives emigrating. If this
proportion rises sufficiently, y, can fall even when », increases and even
though no individual in the region has lower labor earnings; divergent
movements in y; and y, merely reflect compositional changes in the
relevant populations.

The above discussion assumes that the fall in rg leaves rg and ), un-
changed. If these discount rates are not independent of 7, their lower
values in turn reduce the amortized cost of education and of migration.
The effects of these further changes are discussed in detail in Sections II1
and IV below. For the special case in which changes in rg are fully
reflected in r; and r,,, the directions of the total effects are indicated in
the third column of table 1 and the fourth column of table 2.

The effect of a reduction in r¢ on the net income to local investors
depends upon the source of the change. If the fall in 7 reflects reduced
attractiveness of investment elsewhere—owing, for instance, to higher
tax rates or greater risk—then local capitalists will receive a correspond-
ingly lower net return. However, if the fall in rg is induced by increased
domestic incentives such as loan guarantee programs or special tax treat-
ment, net income from domestic investments will be unchanged.?* In

23 In terms of efficiency, the average cost scheme results in overinvestment in education
unless entry is restricted. However, if entry is limited to those with ability above that
for which marginal cost E is equal to the wage differential, charging each individual the
average cost for the group would maintain a positive net income differential but make this
rent independent of individual ability within the group of skilled workers.

24 We do not consider here the efficiency aspects of such incentives. However, unless
capital market distortions or other special circumstances exist, investment incentives
result in an inefficient allocation of capital between the home and foreign regions.
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Fic. 3.—Effects of a reduction in rx in the immigration (emigration) regime

the no-migration regime, capital per worker, k, must rise. Similarly,
where there is migration, £ will rise unless unskilled labor is a strong
g-substitute for skilled labor.

ITII. Changing the Private Cost of Education

A reduction in the parameter ¢; lowers the private cost of education for
given values of ¢ and rz. Government subsidies to education may thus be
interpreted as lowering ¢;. Likewise, foreign aid programs which finance
local education or provide training for local citizens at foreign universities
also serve to lower ¢gz. The effects on net labor earnings of such policies
are unambiguous.?®> When no migration takes place before or after the
reduction in ¢g, the gross wage of skilled labor falls, the return to unskilled
labor rises, and the fraction of the population acquiring education also
rises. Unskilled labor is clearly better off. If the reduction in education
costs is neutral with respect to ability, so that the cost falls by the same
amount for all individuals acquiring education (and the price of education
is related inversely to ability), skilled labor is also better off because its
net return rises. This net return is equal to the skilled wage rate less the
cost of acquiring education and in this instance wj falls by less than the

25 As noted in Section III above, a reduction in the discount rate rg is equivalent in its
effects to a reduction in the educational cost parameter cg. Thus, the second column in
tables 1 and 2 may also be interpreted as providing the effects of a change in rg.
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fall in the cost of education. Average net labor income must rise. The
outcome for the distribution of income is illustrated in figure 4.

If the local economy is an exporter (importer) of skilled labor prior to
and after the change in ¢g, the results in table 2 indicate that there will be
no change in the wage rates of skilled or of unskilled labor. In this instance,
the fraction of the labor force acquiring education increases and the
economy increases its exports (decreases its imports) of skilled labor.
Although there is no change in the net income of individuals who are
unskilled before and after the shift in ¢g, the net income of skilled labor
increases as a result of the decline in the private cost of education. This
result is illustrated in figure 5. Average net labor earnings of native-born
individuals must rise.

These results depend on the assumption that the private cost of educa-
tion varies inversely with ability. Under the alternative assumption that
all individuals who acquire education pay the average cost of this training,
there is no gain to any laborer in the migration case. When no migration
occurs, the increase in net income of all labor is equal to the increase in
the unskilled wage rate w,.

With regard to the income from capital, the assumption of perfect
capital mobility implies that the steady state value of r is unaffected by
policies which reduce the private cost of education. In the no-migration
regime, capital per worker may rise or fall, depending on the relative
degrees of g-complementarity between capital, skilled labor, and unskilled
labor. When migration occurs, £ is unchanged.
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IV. Changing the Returns to Migration

A tool widely regarded as useful in aiding depressed regions is subsidiza-
tion of the costs of factor migration. If the cost to skilled labor of migration
is reduced, one would expect skilled labor to be better off, with the gains
shared by migrants and nonmigrants. This view is implicit in the regional
policies pursued in many advanced countries. On the other hand, en-
thusiasm for interregional mobility has not been shared by the policy-
makers in most less developed countries, and concern about the brain
drain is widespread.?® Many LDC governments favor maintenance of
strict immigration controls by the United States and other developed
countries.

Our model can be used to examine the effects of lower emigration costs
on the distribution of net labor income. When the private cost of education
varies inversely with ability, the results in table 2 indicate that there are
both gainers and losers from this change. Skilled labor gains through a
rise in its wage rate, but the least able members of the population—that
fraction of the population which remains unskilled both before and after
the change—are clearly hurt. The widening of the différential between
the skilled and unskilled wage rates leads some individuals to acquire
education after the change who would not have acquired it before. Prior
to the change, the marginal untrained worker was indifferent between

26 Recent theoretical contributions on the brain drain issue are surveyed by Bhagwati
and Rodriguez (1975).

This content downloaded from 216.164.44.3 on Wed, 9 Oct 2013 11:32:56 AM
All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

94 JOURNAL OF POLITICAL ECONOMY

(¥ W)
E3
(=
=
!

= WE-E(0,c5.1p)
S 0
- WO-E(0,6¢.1p)
=

w -

W — - - 7/
¥y
| |

0 0y [ 1
ABILITY

Fic. 6.—Effects of reduced costs of migration

acquiring and not acquiring education; hence his real wage w, was
exactly equal to wy less the cost of acquiring education. After the change,
this worker faces a higher w, (as well as a lower w,) and thus acquires
education. His net income has risen by the same amount as the gross
skilled wage rate. But the worker now on the margin between acquiring
education and foregoing it is clearly worse off; his net income is just equal
to the new lower value of w,. This result is illustrated in figure 6 (which
assumes that the private cost of education reflects individual ability).
As long as the region experiences positive emigration, average net labor
income of natives must rise.

Again, it should be noted that if all individuals pay the average cost of
education, so that net income is equal to w, for both types of labor, both
groups lose as a consequence of lower emigration costs. Such a result is
typical in a second-best world.

In light of this finding, the opposition of less developed countries to
relaxation of irnmigration controls by advanced countries may be ration-
alized in terms of the redistribution of income from unskilled to skilled
labor which would result from such a change. Likewise, skilled labor in
more developed countries stands to gain from the imposition of barriers
to immigration; a reduction in the cost of immigration leads to a decline
in income of skilled labor there and an increase in the earnings of unskilled
labor.

This content downloaded from 216.164.44.3 on Wed, 9 Oct 2013 11:32:56 AM
All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

DISTRIBUTION OF INCOME 95
V. Conclusion

This paper investigates the distributional consequences of policy changes
in a world of differential factor mobility. The results of the analysis
underscore the importance of complementarity and substitutability
relationships among factors in production. The pricing scheme used by
educational institutions is also seen to play a key role in determining
distributional effects.

The model developed in this paper deals only with the implications of
factor mobility for the pattern of earnings in long-run equilibrium.
However, concern over the distributional effects of factor mobility or of
changes in mobility incentives may be directed even more at short-run
dislocations than at the new steady state pattern of factor rewards.?’
Policy-induced changes in factor earnings may be larger in the short than
in the long run.?® Furthermore, the adjustment process may entail
temporary unemployment of some factors. Hence the extension of our
analysis to encompass the dynamics of adjustment is an important avenue
for further research.
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