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ABSTRACT

Trade-induced Technical Bias And Wage Inequalities:
A Theory Of Defensive Innovations*

This Paper considers a dynamic North–South model of international trade and
innovations in which firms can endogenously bias the direction of
technological change. We show that, when there is a differential degree of
protection of property rights between the two regions, innovating firms face a
trade-off between de-localization in the South and more secure property rights
in the North. For a certain range of products, the optimal response to this
trade-off is the emergence of endogenous technological bias towards skilled
labour technologies. We discuss the implications of this trade-induced
technological bias on the dynamics of international trade and relative wages in
the two regions. For some configurations of parameters, the model is able to
generate, along the transition path, an increase in wage inequalities in both
regions and skill upgrading of southern production compatible with small
changes in import penetration rates in North.
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NON-TECHNICAL SUMMARY

Since the 1980s, wage inequality between low and highly educated workers
has widened dramatically in the US. While part of the answer to these events
has to do with a slowdown of the supply of highly educated workers in the
1980’s, the most popular explanation lies with a demand shift toward educated
workers. Two main reasons have been suggested to explain such a demand
shift. The first explanation argues that the growing international trade
integration observed during the same period between advanced economies
and low-wage countries, has shifted, through standard Hecksher-Ohlinian
effects, in high-wage economies the labour demand away from low-skill
workers. The second holds that technological change has been biased
towards high education

An important line of attack of the trade hypothesis proponents is the fact that
empirical measures may produce understatements of the real impact of trade
on wage inequalities because of the intrinsic difficulty of disentangling
empirically pure trade effects from pure technical effects. In particular, it is
suggested that, by measuring technical effects as unexplained residuals of
other variables, most studies tend to ignore the potential contribution of trade
to technical progress itself. This idea of trade-induced technical change is
exemplified by what Adrian Wood describes as ‘defensive innovation’; namely
that technical change could be biased towards skilled labour as an
endogenous reaction of developed country firms to trade with low-wage
countries.

The purpose of this Paper is to provide a general equilibrium model to
consider this issue theoretically. We start with a North–South Schumpeterian
model of trade and growth. Goods can be produced with skilled and unskilled
labour. We consider that the ratio of skilled to unskilled labour for each good
can be endogenously chosen by firms whenever a cost-reducing innovation is
made through research. Hence, at each point in time, all goods can be ranked
according to their factor intensity. To highlight the effect of trade-induced
technical change in the most transparent way, we adopt a ‘technology bias’
specification such that, everything else being equal, it is always more
profitable for a firm to adopt a neutral technical change rather than a biased
technical change. Under such a specification, we show that in autarky, no
biased technical change occurs in equilibrium.

We then consider trade between a southern region (the South) and a northern
region (the North): the two regions differ fundamentally in two dimensions.
First, because of strong enough factor endowment differences, the two
regions face different factor prices. Second, they also display a crucial
institutional asymmetry in terms of protection of property rights. More



precisely, we consider that the southern region has less secure social
institutions in terms of protection of property rights (because of more political
instability, corruption, various risks, reputation or transport costs, less secure
intellectual property rights). In such a context, whenever an innovation
appears, the choice of factor bias can clearly affect the choice of location of
production. Indeed there may be a trade-off between adoption of a neutral
innovation with production located according to standard comparative
advantage and, on the other hand, adoption of an innovation technically
biased toward skilled workers with production located in the northern region
enjoying more secure property rights. For a certain range of products, we
show that the optimal outcome of this trade-off is the emergence of
endogenous technological bias in the North towards skilled labour
technologies.

Intuitively, trade allows cost-minimizing firms to produce in different regions
according to their comparative advantage. Low-skill intensive goods are
produced in the South and high-skill intensive goods are produced in the
North. Consider then, at a given point in time, a good produced in The South
(namely with a low enough skill intensity technology) and suppose that there is
a cost-reducing innovation falling on that particular good. A firm adopting such
an innovation has the opportunity to choose the direction of technical change
on the good. A neutral technical change direction implies that the factor
intensity of the sector does not change. Therefore, production associated to
that sector is still optimally located in The South with low labour wages. Given
our specification of technical bias, a technical change biased towards skilled
labour reduces the incremental cost reduction but also upgrades the skill
intensity of the sector. This then makes it more likely to have cost-minimizing
production located in the North, with more secure property rights and a
smaller threat of future imitation. Clearly, if the good has a skill intensity close
enough to the specialization frontier between the two regions, then the gains
of ‘bringing back’ production of this good into the ‘more secure’ northern
location, through endogenous skill-biased technical change, more than
compensate for the benefits of adopting a neutral innovation and producing in
The South with low wages. Hence, for a whole range of products in South,
close enough to the specialization frontier, biased technical change will occur
naturally in equilibrium.

We investigate then the implications of this ‘trade-induced’ technological bias
on the dynamics of international trade and the evolution of relative wages.
Interestingly, two effects are at work. First, there is the static impact effect of
the trade-induced technical bias described above. This bias, being applied to
the sector close to the specialization frontier, will increase (or reduce), at a
given point in time, the number of low-skill intensive (or high-skill intensive)
goods produced in the North (or the South). This effect shifts up (or down) the
relative labour demand for unskilled workers in the North (or the South),



thereby increasing (or reducing) wages in the North (or in the South) and
reducing wage inequalities in both regions. Paradoxically, although Wood was
right in arguing on the possibility of trade-induced technical bias, this effect
suggests that he would be wrong in arguing that this is a justification of an
increase in wage inequality. The story however does not stop here. Indeed, a
second countervailing dynamic effect comes into play. The change in factor
prices associated trade-induced technical bias makes in turn production
location in the South more attractive, displacing forward the specialization
frontier between the South and the North and thereby upgrading the average
skill intensity of goods produced in the South and the North. This dynamic skill
upgrading of technologies then, by an inverse argument, shifts down (or up)
relative unskilled labour demand in the North (or in the South) and therefore
tends to increase wages inequalities in both regions.

The process of trade-induced technical bias and dynamic skill upgrading
proceeds as long as the world economy has not reached a stationary
situation. We show that the process of trade-induced technical bias and
dynamic skill upgrading converges to a stationary situation in which there is no
trade-induced biased technical change. Still, because of the transition, wage
inequalities in the long run will be different from wage inequalities at the
beginning of the process. With the help of simple numerical simulations, we
discuss conditions under which such wage inequalities have increased. We
show in particular that our theory is able to generate a pattern of increasing
inequalities in the North and the South consistent with very low variations of
the South’s Import Penetration. This reproduces important stylized facts
which, acccording to Krugman, are at the heart of the Trade and Inequalities
Puzzle. We see however that the transition path is sensitive to initial
conditions and elasticity parameters. This suggests that the trade-induced
technical bias idea, while theoretically possible, merits further serious
empirical investigation before being taken for granted.
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