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Abstract

This short paper looks at the process of skill-formation and income inequality for a small devel-
oping economy where credit market for financing education or human capital formation is absent.
This assumption is more or less consistent with the literature on human capital accumulation under
credit market imperfection. We show that protection discourages skill formation and may aggravate
inequality. Free-trade puts a check on the problem of acute credit market imperfection by reducing
the cost of skill acquisition. We provide an example where freer trade leads to better income distri-
bution for the poor.
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1. Introduction

Debates regarding how and why international trade worsens the skilled-unskilled wage
/ income gap continue relentlessly. While such concern in the USA and Europe has
inspired early contributions to the literature, similar issues have been raised in the context
of free trade and rising inequality in the developing world. The theoretical literature is
simply huge and is beyond compilation in terms of a few papers. Interested readers may
consult the textbook of Robert Feenstra (2003) for the debate boiling in the USA and
Europe and a good survey of the existing literature. Similar papers in the context of the
developing countries are relatively few. For a comprehensive overview up to 2001, one
may refer to Marjit and Acharya (2003). More recent contributions to this area of research
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are by Marjit, Beladi and Chakraborty (2003), Zhu and Trefler (2005), Jones and Marjit
(2003), Marjit and Kar (2005) and Marjit and Acharya (2006). This short paper looks at
the process of skill-formation and income inequality for a small developing poor economy
where a credit market for financing education or human capital formation is absent. This
assumption is more or less consistent with the literature on human capital accumulation
under credit market imperfection (Galor and Zeira (1993), Banerjee and Newman (1993)).
In our framework people can acquire skill only by investing owned capital; they cannot
borrow or lend for financing education. However, there is a manufacturing sector, where
capital can be invested or lent out to the entrepreneurs (may be through banks: the actual
process is kept hidden in a black box). Therefore, individuals can either put their money in
education and / or invest in the manufacturing sector. We show that protection discourages
skill formation and may aggravate inequality. Hence, free-trade to some extent puts a
check on the problem of acute credit market imperfection.

The second section develops the model with three income classes. The last section
concludes.

2. The Model

There are three income classes in the economy each having one unit of labor and
differing amounts of capital. Subscripts l, m and h stand for the low, middle and high-
income classes. Per capita capital stock in each class is k

1
 < k

m
 < k

h
 respectively and number

of people in each class is n
1
 < n

m
 < n

h
. There are three sectors, the first produces a primitive

/ traditional good X with only labor. The second produces an import-competing manufac-
turing good Y with capital and labor. The third produces a skilled good S with only skilled
labor. k

–
 amount of capital and one unit of labor are required for acquiring skill which

promises a wage w
s
.

The following competitive price condition holds. The symbols have usual interpreta-
tions.
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With a
s
(k) → ∞ for k< k

–
 and a

s
(k) = a

–
 for k ≥ k

–
 . It is obvious that no one is going to

invest more than k
–
 for acquiring skill.

It is a small open economy. So given the commodity prices one can uniquely deter-
mine w,  r and w

s
. w

s
 is nothing but P

s
/a
–

. For anyone interested in acquiring skill and
having endowed with k

i
; i = l, m, h amount of capital, should check whether k

i 
≥ k

–
 and if it

is, then whether:

                         p
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i
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s
 = ––– (4)

                          a
–
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LHS in (4) gives us the opportunity cost of acquiring skill. To get to the equilibrium of
the system, let us suppose k

–
 = k

m
. This assumption is made to point out an example as to

how actual equilibrium of the system can be arrived at. Also assume that:

w + rk
m
 < w

s
(5)

w + rk
h
 < w

s
(6)

(5) and (6) imply that the middle class and the rich will acquire education or skills the poor
can not.

Therefore capital and labor left out for production of X and Y are given by
k

i
n

l
 + (k

h
 – k

–
)n

h
 and n

1
 respectively. Note that the middle class put all their capital into

education and both middle and the rich are engaged in education and cannot supply labor.
Therefore, now the full employment conditions are given by:

a
LX

X + a
LY

Y = n
1

(7)

a
KY

 Y = k
1
n

1
 + (k

h
 – k

–
)n

h
(8)

(7) and (8) determine X and Y. One can check that for X > 0, “the cone of diversification”
condition needs to be satisfied.

Suppose now, more realistically, the w
s
 function is specified as follows:

             P
s

  w
s
 = ––––– (9)

           a
s 
(k)

with restriction on a
s
(k) so that w

s
’ > 0 and w

s
” < 0 . We rule out the existence of  k

–
.

The poor will check whether

w + rk
1
 > w

s
(k

1
)  (10)

There will be a k̃ such that

w
s
’ ( k̃) = r (11)

k̃ is the optimum capital allocation for skill acquisition.
One possible configuration will be:

w + rk
m
 > w

s
 (k

m
) (12)

w + rk
h
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s
(k̃) (13)

with k
1
 < k

m
 < k̃ < k

h
(14)
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(10), (12) and (13) suggest that the poor and the middle will not acquire skill and the rich
will. Accordingly the size of X and Y will be determined.

Suppose now that Y is initially protected by a tariff. As the tariff drops, r will fall since
w is determined by P

X
.
 
As r falls, LHS in (10) and (12) will fall and it is possible that both

the middle and the poor will go for skill accumulation. As w
s
 is increasing in k, w

s
(k

1
)

and w
s
(k

m
) both can be quite low relative to w

s
(k̃). However, substantial decline in r

will make both groups go for educational investments. Thus freer trade encourages skill
acquisition.

Relative income gap between the rich and the poor is measured by i
hl
.

         w
s
(k
~

) + r(k
h
 – k

~
)

i
hl
 = ––––––––––––––– (15)

                w + rk
1

As r goes down due to trade liberalization the rich loses more relative to the poor as
k

h
 > k

l
 . One can find out the condition that i

hl
 will actually go down with a decline in r. A

lower r will encourage skill formation and may reduce degree of inequality.
One can also check that a rise in w through an increase in P

x
 will reduce r. This will

tend to penalize those endowed with relatively high amount of capital. Chances are that
the middle class may actually lose in terms of income and is likely to switch towards skill
accumulation if they are not already engaged in such activity.

Suppose P
x
 and P

s
 increase at the same rate. That is going to increase the relative return

from skill-accumulation since r is going to be reduced. Anything that makes relative
allocation in manufacturing industry less worthwhile will promote education.

3. Conclusion

Protection, in a typical developing country, tends to pamper the physically capital-
intensive segment, raising the return to capital. Higher return in production may not allow
capital to be profitably employed for skill accumulation or education. Only those owning
substantial capital stock can afford to be educated. Thus protection clearly generates a
divide between the educated and uneducated, although the some of the uneducated ones
can earn a nice return on the little capital stock they own, which they do not waste on
education. We prove that a movement towards free trade increases demand for education
and skill formation and interestingly can reduce the degree of inequality as well. Hence,
when credit is not available for education, freer trade may tone down the impact of credit
shortage, a point raised in a completely different context by Jones and Marjit (2001).
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