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ABSTRACT

A Model Of Market-Enhancing Infrastructure*

This Paper develops a framework for evaluating the social returns to
infrastructure investments that intensify product market competition. We use a
circular model with asymmetric production costs both for incumbent firms and
potential entrants, where unit transport cost measures the intensity of
competition (quality of infrastructure). The static and dynamic welfare effects
of infrastructure investment that lowers unit transport cost are analysed,
focusing on market selection among asymmetric firms, restructuring and entry.
We show how these welfare effects depend on the initial level of market
development, as measured by the distribution of costs in the economy, the
number of incumbent firms, the degree of market competition, and
restructuring and entry costs. The model generates an endogenous demand
for infrastructure investment and the possibility of a low infrastructure trap that
arises from cost heterogeneity rather than from any kind of non-convexities.
We simulate the relative welfare effects of reducing transport, restructuring
and entry costs, and we evaluate in each case the fraction of social returns
which traditional cost–benefit analysis would fail to capture.
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NON-TECHNICAL SUMMARY

This Paper develops a simple framework for analysing the social returns to
infrastructure investments that foster market interactions and competition.
Such investments include physical infrastructure that reduce search and
transportation costs and thereby limit the scope for (local) monopoly power.
But they also encompass institutional infrastructures that also have the effect
of enhancing the competitive process in (emerging) market economies (e.g.
competition agencies, regulatory frameworks for banking and securities
markets, bankruptcy institutions, contract enforcement mechanisms etc.). We
develop a model of monopolistic competition where infrastructure investment
is modelled as an increase in ‘market competition’ and we analyse how such
investment affects both incumbent firms’ incentives to reduce production costs
and the entry of new firms.

We develop an extension of the circular model of competition (Salop, 1979) in
which there are asymmetric production costs both among incumbent firms and
potential entrants. Product-market competition is measured by the unit
transport cost and we first analyse the static and dynamic welfare effects of
reducing that cost. The model allows us to capture three main contributions of
infrastructure investment: (i) market selection: by lowering transportation
costs, infrastructure investments reduces the equilibrium market share for
higher-cost firms, which in turn reduces average production costs; (ii)
restructuring: intensified competition changes the incentives of low- and high-
cost firms to invest in lowering their production costs, but differently for the two
types of firms; and (iii) entry: while increased Product-market competition
dilutes the incentives for new high-cost firms to enter the market, in contrast to
the symmetric cost case where a lower transport cost results in reduced entry
– ex post competition drives out ex ante competition (Dasgupta and Stiglitz,
1980) – here a lower transport cost can actually encourage entry by low-cost
firms if there is sufficient cost asymmetry.

Second, we show how the effects of competition-enhancing infrastructure on
market selection, restructuring and entry vary with the ‘level of market
development,’ as measured by the initial distribution of costs in the economy,
the initial number of incumbent firms, the initial level of product market
competition, restructuring costs and the cost of entry faced by new potential
entrants (which in turn reflect characteristics such as the access to credit
markets, the scarcity of physical and human capital, and the legal and
regulatory environments).

Third, competition-enhancing infrastructure creates both gainers and losers.
Intensifying product-market competition, infrastructure investments that lower
communication, transportation and information costs help weed out existing



high-cost firms while making it more attractive for low-cost potential
competitors to enter the market because these low-cost firms anticipate that
they will be able to compete more effectively after entry. This implies that firms
with different cost structures will have different demands for infrastructure:
low-cost firms will demand more infrastructure investment (if there is sufficient
cost asymmetry), whereas high-cost firms will unambiguously oppose such
investment. Our approach thus opens the way for a political analysis of the
demand for (institutional and physical) infrastructure, and by doing so it points
to the existence of a two-way causality between average productivity and
infrastructure. Although we do not explicitly address political economy issues,
the model generates an endogenous demand for infrastructure and points to
the possibility that an economy with high initial transport costs get stuck in an
inefficient low-level infrastructure trap because the infrastructure-induced loss
of profits for high-cost firms more than counteracts the increase in profits for
low-cost firms. Thus, in contrast to other models of infrastructure in which the
possibility of low-infrastructure/low-development traps arises from the
existence of increasing return and thick market externalities, here it arises
from cost heterogeneity among firms and the resulting potential conflict of
interest.

Finally, we simulate the model to compare the welfare effects of three different
types of investments: those aimed at reducing unit transport costs,
restructuring costs and entry costs. For each type, we evaluate the fraction of
social returns that would be captured by traditional (static) cost–benefit
analysis. The literature on cost–benefit analysis discusses the problem of
measuring the ‘indirect’ social returns to infrastructure and other projects. But
while this literature provides a coherent general equilibrium framework to
evaluate static externalities in project appraisal, it has not produced a
framework in which the (dynamic) relationships between infrastructure,
restructuring and entry (or innovation) can be formally discussed. Our Paper
can be viewed as a first attempt to produce such a framework.
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