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Abstract

Within a two-country, North-South framework of capital accumulation, the effects of trade
on long-run capital stock and personal distribution of wealth and income are analyzed. House-
holds face idiosyncratic preference shocks, resulting in nondegenerate distribution of wealth and
income. In the North, free trade in goods lowers the aggregate stock of capital — a source of long-
run social welfare loss. Further, it increases the variance of capital holding across households.
Thus wealth inequality, measured by the coefficient of variation, increases. Income inequality
and welfare inequality also increase. The opposite holds in the South. With free trade in goods
being the initial situation, free international borrowing increases (decreases) the long-run capital
stock in the North (South). But at the same time inequality further increases in the North and
declines in the South.
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1 Introduction

The issue of international trade policy and income distribution has a long history, going as far back
as Ricardo and the debate in England on the effect of free trade on workers and capitalists. The
theoretical culmination of this debate lies in the famous Stolper-Samuelson Theorem, discovered in
1940s. Since then, the “Theorem” is seen as the central proposition concerning the long-run effect of
trade policy changes on income distribution (while the sector-specific model is appealed to evaluate
the short-run effects). The implications of the Theorem (or those of the sector-specific model) relate
to functional distribution of income. However, if equity is the concern, what is more important is
personal distribution of wealth, income and welfare. It is because the modern economic society is
quite different from the “classical” dichotomous “capitalist” society consisting of workers without
significant capital ownership or capitalists without significant labor income. The transaction costs
of acquiring and disposing assets are quite low today and we observe — both in developed as well
as developing countries — a vast cross-section of a “mixed class” households having labor income
and nonlabor income from assets. Therefore, there is no straightforward one-to-one implication
of changes in functional distribution toward personal distribution. As Atkinson (1997), echoing
Dalton on the state of economic analysis, has aptly written, “..the relationship between the factor
[functional] distribution with the personal distribution of income is typically not spelled out... The
factor [functional| distribution is certainly part of the story, but it is only part, and the other links
in the chain need to receive attention”.

The effect of international trade on personal distribution of wealth and income — almost a totally
neglected subject matter thus far — is the issue addressed in this paper. This requires that economic
agents be heterogeneous in some sense. Heterogeneity can, of course, result from various sources.

Also, the basis of trade can be different. Thus the issue at hand is quite multidimensional. Das
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(1999b) has analyzed it in the context of North-North trade, i.e., trade among similar countries.
Households or dynasties are heterogeneous in terms of their preferences and preferences remain
constant over generations. Capital is tradable and reproducible. It is shown that the degree of
risk-aversion over consumption is a critical factor in how free trade may affect inequality (measured
by the coeflicient of variation). In a similar heterogeneous-cum-stable preference framework, the
implications of North-South trade have been considered in Das (1999c). The tradable asset is
not capital but ‘land’ whose endowment is given. Hence there is only distributional dynamics, no
aggregate dynamics. Free trade affects the wage/rental ratio as per the Theorem. This, in turn,
affects the demand for land, rate of return on land and thereby the distribution of land (or asset)
and income. It also incorporates labor-leisure choice and hence labor income inequality. Free trade
is shown to increase inequality in the North and reduce it in the South. Moreover, three classes,
namely, upper class, middle class and lower class, are defined in a precise way and it is shown that
free trade leads to a shrinkage of the size of the middle class in the North and an expansion of the
same in the South.

This paper also examines wealth and income distribution in the context of North-South trade,
but it departs from Das (1999¢c) in three major respects. First, instead of ‘land’; it considers re-
producible capital (but no endogenous growth). That North (South) is a relatively capital (labor)
abundant country is derived from more primitive differences. In the process, the aggregate model
departs from the standard Heckscher-Ohlin (HO) model in many significant ways. Second, pref-
erences are not stable: they change from one time period to the next in a random fashion. This
is similar to Lucas (1992) and Atkeson and Lucas (1992). In other words there are noninsurable,
idiosyncratic preference shocks. As noted by Lucas (1992), this permits predictions on wealth-

income mobility. Third, not only the effects of free trade in goods but also those of free trade in
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assets among countries are assessed. Hence this paper presents a more general and comprehensive
analysis compared to Das (1999c). As a price of all this, the only less general aspect is the lack of
labor income inequality and the three-class structure.

More specifically, this paper develops and explores a two-country, three-good, three-factor, two-
asset model of the world economy. Three goods are two consumer goods and an investment (or
a capital) good. Labor, capital and a specific factor (called M) in the investment good sector
are the three factors. The difference in the endowment of the specific factor makes one country
(North) capital-rich and the other (South) capital-poor. Hence it is an endowment difference at a
more primitive level which implies the standard endowment differences in the static theory. Besides
capital, loans are the other asset.

While distribution in the focus, the analysis yields interesting results on the aggregate effects
of trade also. Some of the paper’s findings are as follows. Free trade in goods between North and
South leads to a decline (an increase) in the long-run capital stock in the North (South). In the
North for example, the wage/rental ratio falls due to free trade, via the Theorem. By income effect
this lowers the household demand for capital as an asset. In equilibrium less capital is produced.
The opposite holds in the South. This is a source of long-run welfare loss (gain) for the North
(South).

Free trade, via the Theorem, raises (lowers) the rate of return on capital in the North (South)
The variance of capital holding is shown to be positively related to the rate of return on capital and
thus the former rises in the North and falls in the South. Coupled with the effect on the capital
stock, it follows that wealth inequalilty, measured by the coefficient of variation, increases in the
North and decreases in the South. The same holds for inequality in terms of income and individual

welfare. This echoes the corresponding finding in Das (1999c) and underscores that it is a robust
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result.

Wealth-income mobility is shown to vary positively with ‘fixed’ (non-capital) income. This falls
(rises) in the North (South), implying that such mobility decreases in the North and increases in
the South.

Finally, given that social welfare is defined as an increasing function of aggregate welfare (sum
of individual welfares) and a negative function of variance of welfare, an overall important result is
that the South unambiguously gains from free trade, while the North may gain or lose.

In contrast to free trade in goods, free trade in assets (together with free trade in goods) tends
to equalize the rate of return on capital and thereby tends to lower (raise) the rate of return on
capital in the North (South). This implies that (i) capital stock in the North (South) increases
(decreases) and (ii) in equilibrium the North (South) is the debtor (creditor) country. The impact
on inequality and mobility is however similar to that of free trade in goods but mechanisms are
quite different.

The paper proceeds as follows. Section 2 develops the basic elements of the our analysis and
considers capital accumulation and distribution in a two-good, small open economy. This facilitates
our analysis of North-South trade, our ultimate aim. Sections 3, 4 and 5 respectively consider
autarky, free trade in goods and free movement of loans (along with free trade in goods). Concluding

remarks are made in Section 6.

2 Model Elements & The Small Open Economy

The objective is to study the distributional — and in the process — the aggregate effects of free
trade in goods and free movement of loans, along with capital accumulation, in a two-country

world economy. We begin with model elements and characterizing a small open economy without
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international borrowing. This would pave the way toward building the two-country model.

Our first aim is to articulate a generalized HO production model in which (a) exports are
capital-intensive for one country and capital-poor for the other, (b) capital is reproducible and
(c) one country (North), in equilibrium, would use relatively more capital in producing the two
consumption goods than would the other (South). There are many ways in which this can happen.
Our model chooses one, which is as good as any other; but at the same time it embraces the
endowment difference as the basis of trade at a more primitive level than in the standard paradigm.
Let there be two consumption goods, z and y, which are produced by capital and labor, and let
good z be relatively more labor-intensive in production. (Labor is viewed as unskilled labor.) In
addition, let there be a nontraded sector producing the investment (capital) good k. For simplicity,
let capital fully depreciate after one period (all results remain in tact when the depreciation rate is
partial). That one country would have more capital for use in the production of consumption goods
is ensured by assuming that there is a specific factor in the nontraded sector whose endowment is
greater in one country than in the other. This is in keeping with the spirit of the static, standard
HO view in that some endowment differences at some tier of productive activity form the basis of
international trade.! Let M denote the endowment of the specific factor. Later, in the two-country
scenario, North and South will be distinguished by a difference in M, that is, MY > M¥, where
the superscripts NV and S denote North and South. This factor may represent lab, infrastructure
etc., the relative abundance (scarcity) of which makes North (South) a capital-rich (capital-poor)
country. This is the primitive of the world economy; how North acquired the abundance of lab,
infrastructure etc. in the first place is not questioned here.

Furthermore, we assume that, beside M, the production of the investment good require capital.

'One country may be capital rich compared to another due to other factors like differences in the savings rate or
in the rate of time preference.
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It captures — in an extreme faghion — that this sector is more capital intensive in relation to
(unskilled) labor, compared to the consumption good sectors. The underlying notion is that the
production of capital goods — machinery in general — is a relatively sophisticated process and
intensive in the use of capital itself, not in unskilled labor.?

There are constant returns in each sector. For tractability, the production function in each
sector is assumed Cobb-Douglas, i.e.,

Q; = oY1 = _(l_aj)quLl._aj’ j=zy; Q= o %1l —« _(l_a)KaMl_a.
J ¥ J J J k

The @’s are the respective outputs; (J; is the production of the investment good: addition to the
aggregate capital stock. The multiplicative technology coefficient is normalized such that the unit

1=z for sector « and similarly for the other two sectors. The o’s,

cost function is of form, r® w
strictly between zero and one, are the share of capital in the respective sector.

Each individual in the economy possesses the same endowment of labor that is supplied inelas-
tically to the market. The number of households and the total endowment of labor are normalized
to one. All markets are perfectly competitive.

It will be convenient to take the investment good as the numeraire. Denote the product price

ratio p;/py by p, which is given for a small open economy. Although Cobb-Douglas technologies

are assumed, in order to obtain an overall understanding of the production side, we write in general

2Qtherwise, if, for example, the investment good sector were very labor intensive, there is a possibility that a
highly labor abundant economy may produce more capital to the extent that the overall capital labor ratio for the
two consumption good sectors together is higher — compared to a less labor abundant country — which, in turn, would
lead the former country to export the relatively capital intensive good. This is ruled out here.
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in terms of the familiar zero-profit and full-employment conditions:

co(we, T¢) = PPyt; Cy(we, Te) = Pys; cr(re, me) =1 (1)
arz(w) Qut + ary (W) Qye = 1 (2)
ake(wt)Qat + axy(w)Qye + ark(re/me)Qre = Ky 3)
ank(re/me) Qre = M. (4)

In these equations, ¢;(.), i = z,y, k, is the unit cost function of good i; a’s are the respective input
coefficients; p,; is the relative price good y in terms of the investment good; w, r; and m; are
respectively the reward of labor, capital and the factor M, w; = w/r¢, and finally, K; is the total
capital stock.

For a small open economy, p; is given for all ¢. Also, whether small or large, M is given for a
country. Thus these are indicated without the time subscript. The history at ¢ is characterized by
a known value of K;. Given p and K3, egs. (1) — (4), together with a demand side equation for
assets (to be specified), determine wy, ¢, m¢, Pyt, Qut, Qyt and Qpe.

On the preference side it is assumed that every individual or dynasty lives for one period and
derives utility from own consumption as well as bequests left to posterity. Hence it is the so-called
‘warm-glow’ model with one period life time (Aghion and Bolton (1997) and Piketty (1997)). There
is borrowing and lending. Along with capital, loans (positive or negative) can be passed as bequests.
It is assumed either that the net bequest value cannot be negative (with perfect foresight), or, if
negative, is bounded. Results do not change between the two alternative assumptions. We however
assume the latter since it buys considerable simplicity. This will be made more specific later.

Dynasties, indexed by h, are heterogeneous in terms of preferences (and the bequest they

inherit). They face an idiosyncratic preference shock, i.i.d. over time (Atkeson and Lucas (1992)
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and Lucas (1992)).3 The utility function is given by

_N\1-8 Dy, B
Unt = (I‘DghD;hV) (Kht+1 — rt:I — th) , I'>0,0<8, y<1. (5)

The first part represents static utility; -y is share of expenditure allocated to good z. The second
part represents utility from bequest. Kj;; is the capital stock bequeathed. Dpy. is the fresh, one-
period loan (gross of interest payments to be made) incurred by household & in period t. Dpyy1/req1
is the value of the loan in terms of physical capital and B 1 = Kppy1 — Dpgr1/re41 is the net
value of the bequest in terms of the capital good.? Bequest being expressed in the unit of capital
implies three things. (a) capital and loans are perfect substitutes. (b) Overall, utility is defined in
terms of units of all three goods produced in the economy. (c) Good k is not a pure capital good
or a pure asset; it has direct consumption value as well.’

The term zp; indicates noninsurable preference shock, a continuous random variable, having a
finite support (z, Z) and being i.i.d. over time. It is also idiosyncratic, meaning that the proportion
of the households experiencing z < zp is equal to Pr(z < z9). The magnitude of zp; reflects
propensity to leave bequest. Higher the value of zj;, greater is the marginal utility from bequest,
and, hence, intuitively, higher is the propensity to leave bequest. All our results hold when E(z) > 0.
Thus we can assume z > 0 and rule out negative bequest. But, for algebraic simplicity, we will
suppose that E(z) = 0. This means that negative realizations of z and hence negative bequests
(Bpt+1 < 0) are possible, but with |z| as the upper bound in terms of magnitude. Moreover, for

notational simplicity, we normalize the variance to one, i.e. 02 = 1.9

3These authors assume infinite lifetime however.

“With less than full depreciation rate, equal to &, we would have r;11 + 1 — & instead of r;y1. If some other good
were chosen as the numeraire, it would have been i1 + (1 — 6)pri+1-

SLater, this implies that factor price equalization does not lead to asset price equalization.

SPreference heterogeneity can also be introduced in the subutility from current consumption, e.g., D} Dé‘"’ — Zht
in place of just I‘D;’Dé‘”. This would imply that the index of relative risk aversion is not equal to one unless z:
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The static utility function being Cobb-Douglas, the demand functions for z and y are vEp;/pgt

)

and (1 —y)Ep;/py: respectively. The indirect static utility has the form, Ut = p;tvp;&(l—v Ej;: when

I" is normalized such that I'y?(1 — v)!~7 = 1. Accordingly, rewrite the utility function as:

Unt = [P;tv p;t(l_V)Eht] o (Bht+1 — th)ﬁ . (6)
where, recall, Bps1 = Kpp1 — Dpga1/Te41-

Specifying the budget constraint requires what the ownership pattern of the factor M is. It is
assumed that the government owns M and redistributes the income equally among the households.
Alternatively and equivalently, we can assume that factor M is equally and privately owned by
all dynasties and it is nontraded. Either assumption is designed to abstract the analysis from
inequality arising from unequal ownership of this specific and nonreproducible factor and focus

instead on capital as a reproducible factor. Given this, the intertemporal budget constraint is:

D _
Dy + Ept + Kpy1 — 1 ’_L:H < Mmy + wi + 14 Kpg, (7)

it

where i; is interest on consumption loans and Dy, is the loan inherited. A dynasty maximizes
Up: subject to this budget constraint. It is easily verified that the partials of the Lagrangian with
respect to Kp;y; and Dy are both zero only if 1 4 ¢4 = r¢y1. This conforms that our bequest

specification is consistent with capital and loans being perfect substitutes. Given this arbitrage

is zero. Our specification implies that it is one from everyone. In Das (1999b) the subutility function is assumed to
be of the form, I‘D;’Dé"’ + a, where a is same across hous eholds (and, moreover, heterogeneity is present in the
subutility from bequests). It is shown there that the effect of North-North trade on distribution depends critically
on whether a 2 0.
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condition, the budget constraint can be shortened as

Epnt + Bpir1 < Mmy + wy + 1By (8)

There is one initial condition: By, is given. The choice variables are effectively Ej; and Bpiyi. The

first-order condition and the resulting asset demand functions are:

Ep 1-3
= 9
Briy1 — 2nt B ©)
Bpiv1 = B(Mmy + wy + 1¢Bpt) + (1 — Bzt (10)

For distributional implications, the last equation is central. Moreover, it is valid for a small and a
large economy. Aggregating this over the dynasties and recalling that the number of dynastied is

normalized to one and E(zp;) = 0, we obtain the aggregate demand function for assets:

By = B(Mmy + wi + ¢ By). (11)

Without international borrowing/lending, B; = Ky, the aggregate stock of capital. Thus

K1 = B(Mmy + wy + 1 Ky). (12)

This is the demand-side equation. Using the identity

Kit1 = Qg (13)

we have altogether 8 equations, namely, (1)-(4), (12) and (13), which describe the aggregate dy-
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namics of the small open economy.

Solution of the Model

The dimension of the model is reduced as follows. Cobb ou las technolo y implies

Thus we can write 1 as

ote that for a small open economy is uni uely i en by the product price ratio
Iso we ha e the unit cost function . ence the ero pro t condition

yields 1. ubstitutin thisinto 1 we ha e

inally we eliminate from the last two e uations and obtain

where

This is the basic di erence e uation. 1 en it charts a uni ue path of

11
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