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When world trade is costly, a country can profitably industrialize only if its
domestic markets are large enough. In such a country, for increasing returns
technologies to break even, sales must be high enough to cover fixed setup costs. We
suggest two conditions conducive to industrialization. First, a leading sector, such as
agriculture or exports, must grow and provide the source of autonomous demand for
manufactures. Second, income generated by this leading sector must be broadly
enough distributed that it materializes as demand for a broad range of domestic
manufactures. These conditions have been important in several historical growth
episodes.

INTRODUCTION

We present a model of industrialization caused by an increase
in agricultural productivity or by an export boom, that raise
incomes and therefore demand for domestic manufactures. As
domestic markets become larger, increasing returns production
technologies that could not break even in smaller markets come into
profitable use and industry expands. The key role of productive
agriculture or exports for generating domestic demand for manu-
factures has been emphasized in earlier work of Rosenstein-Rodan
[1943], Nurkse [1953], Lewis [1953, 1954], Ranis and Fei [1961],
and especially Fleming [1955]. Empirically, Ohkawa and Rosovsky
[1960] document the great increases in agricultural productivity in
turn of the century Japan, and Johnston and Mellor [1961] note the
importance of the demand from farmers for growth of industry
during that period. Similarly, Thorbecke [1979] and Ranis [1979]
present evidence for the dramatic progress of agriculture in postwar
Taiwan, and Ranis in particular stresses the role of demand by
farmers at the initial stages of Taiwan’s industrialization. Lewis
[1953] makes increases in farm productivity and in cash crop
exports a cornerstone of his proposed development strategy for the
Gold Coast, on the theory that increased rural purchasing power
would foster industrialization.
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The vibrancy of domestic agriculture or exports is not, how-
ever, always sufficient to bring about any industrialization. In some
cases, although farm or export income is generated, it does not go to
potential customers of domestic industry, and the relevant markets
remain as narrow as ever. For industrial markets to expand, the
composition of demand must concentrate buying power in the
hands of consumers of manufactures. Large population, homoge-
neous tastes, and concentrated population all help to create large
markets for manufactures.' But also of great importance to indus-
trialization is the distribution of income, since the middle class are
the natural consumers of manufactured goods. As has been pointed
out by Baldwin [1956] and North [1959], extreme concentration of
wealth in the hands of the very rich will manifest itself in the
demand for handmade and imported luxuries rather than for
domestic manufactures, even when farm or export income grows.
The necessity of a middle class as the source of the buying power for
domestic manufactures is the central message of our paper.

The effects of income distribution on the extent of industrial-
ization seem to be important in a number of historical episodes. For
example, in the first half of the nineteenth century, the United
States greatly surpassed England in the range of consumer products
it manufactured using mass production techniques. In contrast to
high quality handmade creations of the English artisans, American
producers offered standardized mass-produced utilitarian items
such as rifles, cutlery or balloon-frame houses (which an English
architect called bare, bald white cubes). This difference in produc-
tion techniques seems to be accounted for by the difference in the
composition of demand [Rosenberg, 1972]. Whereas in England
manufactures were demanded by the quality-conscious upper class,
that could not have possibly generated a large market, the Ameri-
can demand came from a large number of relatively well-off
farmers. The large demand from this land-rich middle class enabled
American manufactures to profitably sustain mass production.

This difference in the composition of demand and of tech-
niques of production in the two countries have been described in the
catalog for the 1851 London Crystal Palace exhibition (cited in
Rosenberg [1972] p. 50):

The absence in the United States of those vast accumulations of wealth
which favor the expenditure of large sums on articles of mere luxury, and the

1. Chenery, Robinson, and Syrquin [1987] report that industrialization usually
begins at a much lower level of income in high-population countries.
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general distribution of the means of procuring the more substantial conve-
niences of life, impart to the productions of American industry a character
distinct from that of many other countries. The expenditure of months or years
of labour upon a single article, not to increase its intrinsic value, but solely to
augment its cost and its estimation as the object of virtu, is not common in the
United States. On the contrary, both manual and mechanical labour are
applied with direct reference to increasing the number or the quantity of
articles suited for the wants of a whole people, and adapted to promote the
enjoyment of that moderate competency that prevails upon them.

In the model presented below, the U. S. experience can be under-
stood in terms of distribution of returns from farming and the
demand by farmers for industrial goods.

Perhaps the best example of a country in which the distribu-
tion of rewards from a boom in a leading sector has led first to the
failure and then to the success of industrialization is Colombia in
the second half of the nineteenth century. In the 1850s and 1860s
Colombia experienced a large boom in tobacco exports, which,
however, failed to lead to widespread economic development. From
about 1880 to 1915, Colombia went through a boom in coffee
exports, the effect of which on industrialization has been much
more widely pronounced. Harbison [1970] explains the difference
between the two episodes by the fact that, technologically, tobacco
had to be grown on large plantations and hence the income from the
boom went to a very small number of plantation owners who spent
it on luxury imports, whereas coffee was grown on small family
enterprises with the result that income accrued to a large number of
people who then demanded domestic manufactures. Harbison’s
[1970] analysis of Colombia illustrates precisely the point devel-
oped in our work:

The lion’s share of increased prosperity generated by coffee production
was enjoyed by the large poor rural mestizo campesino class, not the small
group of rich white urban landlords. These peasants, in turn, certainly did not
buy for themselves and their children foreign travel and foreign education or
other luxury imports. . . . Since such items could not be produced in Colombia,
the use of tobacco-generated incomes to purchase these luxury imports had
resulted in a long-term depression and decline in Colombian artisan manufac-
ture without compensating growth in another domestic sector. But coffee
generated incomes in the hands of Antioqueno farmers who spend precisely on
those necessities. . . . The rapid expansion of coffee production redistributed
income toward that segment of the population most likely to spend the
incremental income on items characterized by high potential for generating
domestic incomes—i.e. on domestic goods whose large-scale production could
utilize modern low-cost technology—and not on imports.

Colombia’s experience with the two leading sector booms thus
shows exactly how income distribution affects the consequences of
such booms.

The central economic assumption underlying our interpreta-
tion of these examples is the relevance of local demand composition,
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as opposed to the world markets, for the choice of techniques. If
world trade is costless and free of barriers, this assumption is
untenable. In practice, however, transport costs, difficulties of
penetrating foreign markets, and especially protectionism make the
sizes of local markets relevant for a wide range of goods in many
countries. In this paper we first focus on the case of a closed
economy with agriculture serving as the source of high-powered
demand for manufactures, and then let this role be played also by
mineral or cash crop exports.

This paper describes how a country that has already procured
some resources from an agricultural innovation or from a boom in
cash crop exports industrializes. In our model no normative signifi-
cance is attached to industrialization: it is a byproduct of wealth
from agriculture or cash crop exports rather than a source of wealth
by itself. In practice, however, industrialization seems to lead to the
improvement of living standards. Rosenstein-Rodan [1943] accord-
ingly associates industrialization with a shift to a better equilibrium
growth path. This would be true if industrialization yielded techno-
logical spillovers that become a source of new wealth, or if it paid for
an infrastructure that improved the opportunities to trade and to
produce. While our model provides the building blocks for ana-
lyzing the welfare effects of industrialization, we defer this analysis
to our companion paper [Murphy, Shleifer, and Vishny, 1989].

Section II below outlines the model, and equilibrium is charac-
terized in Section III. In Section IV we compare the levels of
industrialization for various levels of farm productivity and income
distributions. Section V presents the analysis of an economy that
exports a cash crop and imports food. Section VI concludes.

II. THE MODEL

In this section we outline the microeconomic assumptions
about the preferences, technologies, market structure, and income
distribution of the economy we propose to study.

1I.A. Commodities and Preferences

There is a unique homogeneous agricultural good called food.
In addition, the consumption set includes a continuum (0,) of
manufactured goods, labeled g. All consumers have the same
preferences, with the utility function given by
forc =z

U=c

2 + el — /41 -x(q))*dg + [7x(q)/dq)

forc > 2,
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where c is the food consumption, z is the minimum amount of food
required before consumption of manufactures begins, x(q) is equal
to one if good g is consumed and zero if it is not, and 1/q is the
marginal utility of good g so that low index goods are more
desirable.

Food is here assumed to be a necessity, characterized by the
unit propensity to spend on it at low levels of income, and zero
propensity to spend after z units are obtained.” The assumption of
well-ordering of goods in terms of their desirability, and the
assumption that goods come in discrete units that ensure satiation,
have a strong implication. Specifically, richer people consume all
the same things that poorer people do, plus some. Consumption
increases take the form of increased diversity, and not of increased
consumption of the same goods. In the case where a consumer buys
all the goods in the interval (0,q)—which will be the case in our
equilibrium—the contribution of such consumption to his utility is
log (). These preferences are thus a natural extension of Cobb-
Douglass for the case of differentiated goods. In particular, they
ensure a tractable solution for the optimal pricing problem in our
economy.

This commodity space and preference structure yield the
following simple demand curves. Each consumer spends all of his
income on food until he gets z units of it. If he has income left over,
he spends all of it on manufactures. He expands the menu of
manufactures he buys in order of marginal utility per unit price.
Richer consumers end up with a superset of manufactures bought
by poorer consumers.

II.B. Technology and Property Rights in Agriculture

The production of food is governed by a unique decreasing
returns technology F(Ly), where F' > 0, F” < 0, and Ly is the
agricultural labor input. We are assuming that land is a limiting
factor of production so that application of more labor in agriculture
reduces marginal output. Agriculture is assumed to be perfectly
competitive on the output side, and in fact the price of food is taken
to be numéraire.?

2. All our results carry through, and have been carried through in the working
paper version, under the assumption that the marginal propensity to spend on food
falls below one but not to zero after z units are obtained. We shall mention the
modifications of the analysis in this more general case throughout the paper.

3. Although we do not consider the possibility of increasing returns in agricul-
ture (or in Section V in the export sector), it may be empirically relevant and
interesting. For example, since production of sugar or tea is most economical on large
plantations, benefits from such export crops are usually very unequally distributed.



