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ABSTRACT

Agricultural Productivity Growth and
Escape from the Malthusian Trap*

Industrialization allowed the industrialized world of today to escape from a
regime characterized by low economic and population growth and to enter a
regime of high economic and population growth. To explain this transition, we
construct a two-sector growth model with endogenous fertility and
endogenous technological progress in the manufacturing sector. With this
structure our model is able to replicate the stylized facts of the British
industrial revolution. In addition, we show that industrialization requires rising
growth of agricultural total factor productivity. This result is in marked contrast
to previous work within a similar framework – but with a constant population –
which came to the conclusion that industrialization requires merely a rising
level of agricultural total factor productivity.
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NON-TECHNICAL SUMMARY

In his classical work Malthus (1798) argued that any increase in agricultural
productivity would result in population growth but not in long-run per capita
income growth. The underlying assumptions are twofold. First, any increase of
per capita income above a particular equilibrium level of consumption leads to
population growth. Second, Malthus believed that population growth dilutes
per capita resources and, as a consequence, consumption should fall back to
its equilibrium level. As a result, any economy will be trapped in a situation
where no sustained growth of per capita income can occur. Contrary to
Malthus’s belief, the industrial revolution later launched Western Europe into a
new phase of human history, in which population growth ceased to prevent
long-run growth of per capita income. Moreover, population growth
accelerated.

A recent strand in the growth literature calls on researchers to place more
efforts into modelling this take-off in per capita income growth and
acceleration of population growth. More generally, the aim of this literature is
to explain economic development ranging from Malthusian stagnation to
modern growth (some advocates of this research program are, e.g. Galor and
Weil, 1999 and Lucas, 1998). Our paper aims to contribute to this promising
new field of research.

Our paper is motivated by the need to explain stylized facts about the British
industrial revolution. In particular, it is not only the case that, in the aftermath
of the industrial revolution, population growth and per capita income growth
rose – per capita agricultural production growth actually fell.

Our primary aim is to construct a growth model that is able to explain these
stylized facts. To accomplish this task, our model contains the following crucial
elements: (i) Fertility is modelled endogenously, i.e. it is assumed to be the
outcome of utility-maximizing behaviour. More specifically, our assumptions
imply that a rising wage rate increases fertility. (ii) The agricultural sector has
to be modelled to reflect decreasing returns to labor. This assumption is based
on the fact that the economy stagnated before the industrial revolution and the
fact that accelerating population growth after the industrial revolution caused
per capita agricultural production growth to fall. More specifically, we assume
in our model that decreasing returns to labour are due to the fixed supply of
land as an input factor in agricultural production. (iii) The stylized facts of the
British industrial revolution reveal that the take-off in per capita income growth
must have been entirely due to a rise in per capita manufacturing output
growth. We therefore model the rate of technological progress in the
manufacturing sector as endogenous and rising in the population growth rate.
The latter assumption is consistent with empirical evidence in Kremer (1993).



At the same time this assumption is also compatible with the recent credo
(Jones 1995a and 1995b) to be found in the largest part of the endogenous
growth literature stating that economic growth models ought to imply a lack of
scale effects (i.e. the long-run growth rate of per capita income should be
independent of the population level).

Another recent two-sector growth model that aims to explain the take-off in per
capita income growth and accelerating population growth is Hansen and
Prescott (1998). Whereas we assume in our model that these two sectors
produce different consumption goods, Hansen and Prescott assume that the
two sectors represent two different technologies that produce the same
consumption good. In our view the latter assumption is an important weak
point in Hansen and Prescott’s model (though not named as such, the two
technologies represent an agricultural and a manufacturing technology,
respectively) since it means that demand factors are neglected. Economic
historians such as Crafts (1985) identify an important role for demand factors
in the industrialization of Western Europe, however. Crafts shows empirical
evidence for income-inelastic demand for agricultural goods in pre-
industrialized societies. This evidence implies that per capita income growth
leads to labor reallocation towards the non-agricultural sector.

Matsuyama (1992, Section 2) shows in a closed-economy model with two
consumption goods (namely, an agricultural and a manufacturing good), an
income-inelastic demand for the agricultural good and a constant population,
that an increase in the agricultural total factor productivity level unambiguously
leads to a take-off in per capita income growth. While Matsuyama’s model
incorporates important demand factors, it ignores population growth. We
correct this omission by introducing endogenous population growth into
Matsuyama’s framework (in so doing, we introduce a further demand factor,
namely, that increasing income leads to a rising demand for children). Our
paper demonstrates that augmenting Matsuyama’s framework with
endogenous population growth implies that a take-off in per capita income
growth cannot result from an increase in the agricultural total factor
productivity level only – it requires an increase in agricultural total factor
productivity growth.
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