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Abstract

This thesis consists of three essays on firm behaviour in international markets. Abstracts
can be found at the beginning of their respective chapters. The first chapter, titled
"Trading Tasks and Quality", presents a tractable trade model that combines vertical
product differentiation at the firm-level with international fragmentation of production to
explain some recently unearthed stylised facts about exporters in developing countries. In
line with the recent empirical evidence, it suggests that there is a close link between exports
and imports at the firm-level, and it is quality that establishes the link between the two.
The second and third chapters revisit the debate on globalisation and wage inequality. The
second chapter, titled "The Trade and Wages Debate Revisited: A new explanation for an
old mystery", develops a general equilibrium model where trade liberalisation between two
identical countries increases wage inequality in favour of white-collar workers. It shows
that country characteristics, such as the relative endowment of white-collar workers and
the degree of competition, matter for the equilibrium level of wage inequality after trade
liberalisation. The endowment of white-collar labour also affects the level of openness; an
increase in the worldwide supply of white-collar labour expands the range of traded goods
and increases the volume of trade in already-traded goods. Furthermore, it improves
global welfare. The third chapter, titled "Cross-border Mergers and Wage Inequality",
focuses on another aspect of globalisation and its effect on wage inequality. It suggests
a two-way relationship between cross-border mergers and wage inequality: on the one
hand, wage inequality in favour of white-collar workers increases the profitability of cross-
border mergers; on the other hand, at any level of openness, wage inequality is lower in
the presence of cross-border mergers than in their absence. Therefore, participation of
a country in global business raises wage inequality, but its level is lower under trade and
investment integration compared to trade integration only.
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Introduction

In recent years, production has become more international, and its organisation has con-
siderably changed. This has led researchers in international economics to change their
focus from countries to firms. Today, understanding the role that firms play in interna-
tional trade lies at the hearth of the literature. The next question is how changes in their
behaviour influence economy-wide variables such as factor prices and welfare.

Since mid-1990s, motivated by the empirical findings of Bernard and Jensen (1995,
1999), the literature has extensively discussed the reasons for and implications of the
exceptional performance of exporters, and such attempts have led to the development of
a new theoretical framework: heterogeneous firms trade models (Bernard et al. (2003),
Melitz (2003)). More recently, with the availability of transaction-level data, the focus
of the international trade literature has shifted from studying how different firms behave
differently in a market, to studying why a firm behaves differently in different markets.
Such data tell us new information about exporters. For instance, they typically export
multiple products and use imported inputs.!

The first chapter of the thesis is motivated by these empirical findings from developing
(Southern) countries. To be specific, there is ample empirical evidence that Southern firms

charge higher free-on-board prices for their products in richer and more distant markets,

'For instance, U.S. exporters that export more than one 10-digit Harmonised System product accounted
for 99.6 percent of export value in 2000 (Bernard et al., 2007). These findings are not confined to developed
countries, transaction-level trade data from a number of developing countries show similar patterns, as
reported by Manova and Zhang (2012) using Chinese data, Gorg et al. (2010) using Hungarian data, and
Kugler and Verhoogen (2009) using Colombian data.



and they pay higher prices for the imported varieties of inputs than for the domestic
varieties. I present a tractable trade model that explains these findings based on vertical
product differentiation at the firm-level and international fragmentation of production.
In the model, there exist differences between the North (developed region) and the South
in demand for quality and in quality of task (input) supply. Southern firms adapt their
product quality to local market by changing the mix of high-quality imported and low-
quality domestic tasks across the product varieties they produce. In particular, Southern
firms produce higher-quality products for richer and more distant markets by increasing
their use of high-quality imported tasks from the North. I also study the equilibrium
of the model at the industry-level with firm heterogeneity in productivity. The model
predicts that firms with heterogeneous productivity differ from each other by their set of
imported tasks, which I call the extensive margin of intermediate imports, as well as by
their export status. To be specific, more productive Southern firms use higher fractions
of imported tasks from the North, and they are more likely to export to the Northern
market. In line with the recent empirical evidence, the model suggests that there is a
close link between exports and imports at the firm-level, and it is quality that establishes
the link between the two.

While recently unearthed facts about international trade motivate the first chapter,
the last two chapters revisit an old debate: the relationship between globalisation and
wage inequality. The rise in globalisation has been considered one of the two potential
causes of the recent increase in wage inequality in favour of white-collar workers, the other
reason being skill-biased technical change. In 1990s, the globalisation explanation focused
primarily on trade and relied heavily on the Heckscher-Ohlin-Samuelson theory which is
based on differences in relative factor endowments between countries. The predictions
of the theory regarding wage inequality have been challenged by a number of empirical
findings. For instance, the theory predicts that trade liberalisation should lower wage in-

equality in Southern countries, but the empirical evidence shows the opposite. In Chapters



2 and 3, I present a general equilibrium model which predicts that trade and investment
integration between two identical countries increases wage inequality. The model builds
on the General Oligopolistic Equilibrium (GOLE) framework developed by Neary (2003).
The assumption of oligopolistic behaviour is useful for two reasons. First, it implies that
trade can arise between two identical countries from strategic interaction between firms.
The model does not rely on Ricardian differences in technology or Heckscher-Ohlin dif-
ferences in relative factor endowments between countries, thus it provides an appropriate
tool to study trade between similar countries. Second, the assumption of oligopolistic
competition allows us to study another aspect of globalisation: cross-border mergers and
acquisitions, the dominant form of foreign direct investment since mid-1980s.

In Chapter 2, I study the effect of trade liberalisation between two identical countries
on wage inequality. In the model, there is a continuum of goods, each of which is produced
by a small number of firms in each country. Goods differ from each other by the production
efficiency of their suppliers. Firms employ blue-collar workers for production tasks, and
white-collar workers for non-production tasks such as marketing and customer services.
I assume that domestic and export sales have different factor intensities, export sales
being relatively more intensive in white-collar labour. The reason is that non-production
activities such as shipping goods, marketing them, and customer services are more costly
when the goods are supplied to the foreign market. —The assumption finds empirical
support as reported by, for instance, Bernard and Jensen (1997), Bernard and Wagner
(1997), and Maurin et al. (2002). In this setting, the model predicts that only the
more efficient firms in production are able to export to the foreign market. So the range
of traded goods is endogenously determined in the model. The model also predicts
that trade affects the relative factor prices in the country: it induces an increase in the
relative demand for white-collar labour since export sales are biased towards this factor.
Therefore, compared to autarky, wage inequality is higher in the trade equilibrium. This

result does not rely on relative differences in characteristics between the trading partners.



Nevertheless, country characteristics matter for the equilibrium level of wage inequality
after trade liberalisation. In particular, for a given level of openness, wage inequality in
the trade equilibrium is higher the lower the relative endowment of white-collar workers,
or the higher the degree of competition in the country. The endowment of white-collar
labour also affects the level of openness; an increase in the worldwide supply of white-
collar labour expands the range of traded goods and increases the volume of trade in
already-traded goods. Furthermore, it improves global welfare.

In Chapter 3, I study another aspect of globalisation: foreign direct investment, or
cross border mergers and acquisitions (CBMASs) in particular. I extend the model devel-
oped in Chapter 2 to allow for CBMAs as an alternative mode of foreign market entry.
Being the dominant mode of foreign direct investment, studying CBMAs is highly relevant.
Nevertheless, there is little theoretical understanding of their effect on factor prices. In
the model, profitable CBMAs arise because they reduce the level of competition and allow
merger partners to avoid the additional cost of supplying to their respective export mar-
kets. The model predicts that CBMAs involve firms that are less efficient than exporters.
Compared to countries with low wage inequality, CBMAs involve relatively more efficient
firms in high-inequality countries. I also compare wage inequality with and without CB-
MAs. At any level of trade openness, wage inequality is lower the presence of CBMAs
than in their absence. Taken together with the result that trade liberalisation increases
wage inequality relative to autarky, this result implies that participation of a country in
global business raises wage inequality in favour of white-collar workers. Nevertheless, the
resulting level of inequality is lower under trade and investment integration compared to

trade integration only.



References

BERNARD, A., AND J. WAGNER (1997): “Exports and success in German manufacturing,”
Review of World Economics (Weltwirtschaftliches Archiv), 133(1), 134-157.

BERNARD, A. B., axp J. BRADFORD JENSEN (1999): “Exceptional exporter perfor-
mance: cause, effect, or both?,” Journal of International Economics, 47(1), 1-25.

BERNARD, A. B., J. EAaToN, J. B. JENSEN, aAxD S. KorTUM (2003): “Plants and
Productivity in International Trade,” American Economic Review, 93(4), 1268-1290.

BERNARD, A. B., anp J. B. JENSEN (1997): “Exporters, skill upgrading, and the wage
gap,” Journal of International Economics, 42(1-2), 3-31.

BERNARD, A. B., J. B. JENSEN, anDp R. Z. LAWRENCE (1995): “Exporters, Jobs, and
Wages in U.S. Manufacturing: 1976-1987,” Brookings Papers on Economic Activity.
Microeconomics, 1995, pp. 67-119.

BERNARD, A. B., J. B. JENSEN, S. J. REDDING, anD P. K. ScHOTT (2007): “Firms
in International Trade,” Journal of Economic Perspectives, 21(3), 105-130.

GORG, H., L. HALPERN, anND B. MURAKOZY (2010): “Why do within firm-product ex-
port prices differ across markets?,” CEPR Discussion Papers 7708, C.E.P.R. Discussion
Papers.

KUuGLER, M., AxD E. VERHOOGEN (2009): “Plants and Imported Inputs: New Facts and
an Interpretation,” American Economic Review, 99(2), 501-07.

MANOVA, K., AND Z. ZHANG (2012): “Export Prices across Firms and Destinations,”
Quarterly Journal of Economics, 127, 379-436.

MAURIN, E.; D. THESMAR, AND M. THOENIG (2002): “Globalization and the demand for
skill: An Export Based Channel,” CEPR Discussion Papers 3406, C.E.P.R. Discussion
Papers.

MevriTz, M. J. (2003): “The Impact of Trade on Intra-Industry Reallocations and Ag-
gregate Industry Productivity,” Econometrica, 71(6), 1695-1725.

NEARY, J. P. (2003): “Presidential Address: Globalization and Market Structure,” Jour-
nal of the European Economic Association, 1(2-3), 245-271.



Chapter 1

Trading Tasks and Quality

Abstract

I present a trade model featuring North-South differences in demand for quality
and in quality of task supply. The model explains a number of stylised facts:
Southern firms charge higher factory-gate prices for their products in rich than in
poor, and in distant than in near markets. The model predicts that firms vary the
quality of their products across markets by changing, between varieties, the fractions
of low and high-quality tasks. This mechanism for quality differentiation introduces
a new margin to trade: the extensive margin of intermediate imports. Extension
of the model to general equilibrium with heterogeneous firms shows that even under
low fixed and zero variable trade costs, only the more productive Southern firms
export to the rich Northern market. Compared to their domestic market, they
charge higher prices in the North, with the most productive ones earning higher
revenues.

1.1 Introduction

In 2004, Regal, a Turkish brand of consumer durables, launched a successful series of TV
commercials. Each commercial advertised a particular product of Regal. The plot was
the following. Inside an interrogation room, there is an interrogator and a customer.
The interrogator offers the customer two brands of a product —a luxury brand and Regal.
Then, he explains to the customer that the Regal product shares the same features as the
luxury one, but cheaper. Finally, the interrogator asks her to choose between the two,
and she invariably goes for the luxury one. The plot ends with the interrogator insulting

the customer because of her irrational choice.



The commercials would have attracted even greater public interest, if the interrogator
had also explained that the two products were manufactured using the same machinery
and workers in the same product line in the same factory located in Manisa, Turkey.
Regal is the low-end brand of Vestel Group which is one of the leading manufacturers
of consumer durables in Turkey. The Group sells its products under different brands in
the domestic, Middle-Eastern and European markets.! In each product line, the Group’s
factory produces multiple brands that differ slightly in their appearance but share the
same features. The brands, however, differ significantly from each other in terms of price,
with SEG being the lowest-priced one.

In this paper, I develop an international trade model that rationalises Vestel Group’s
strategy — which, as I will argue below, is quite common for Southern (developing) coun-
try exporters. In the model, a firm adapts its product quality to meet local demand —
known as quality-to-market. Quality-to-market is possible because the firm can source
its inputs from multiple suppliers of differentiated quality — known as multi-sourcing. In
short, the model predicts that a firm adapts its product quality to local demand by chang-
ing the fractions of low and high-quality inputs across its product varieties. Assuming
that Southern firms source high-quality inputs from Northern countries, the mechanism
suggested in the paper introduces a new margin of trade adjustment within a firm: the
extensive margin of imported inputs. Firms change the set of their imported inputs from
the North depending on the characteristics of the markets where they sell their products.
The supply-side mechanism presented in this paper can be embedded in various trade
models. In the paper, I embed it in the heterogeneous firms trade model developed by
Melitz (2003).

Anecdotal evidence for the validity of multi-sourcing as a mechanism for within-firm
quality differentiation comes from an interview that I conducted with an advisor to the

Customs Administration of Turkey. Based on his extensive experience with Turkish

I For instance, it sells Regal only in the domestic market, and exports its products under a number of
high-quality world brands, such as Electrolux and Whirlpool, in the European market.



exporters, he provided various examples of how Turkish manufacturers vary the quality
of their inputs to produce different versions of the same product. Such strategies, he
argued, are common among firms operating particularly in textiles, consumer durables
and electronics. In one example, he described a manufacturer of electric cookers. The
manufacturer produces two identical-looking electric cookers, but one is more expensive
than the other and sold mostly in the European market. In the production of the more-
expensive one, the manufacturer uses higher-quality coating and large-diameter electrical
cables, both of which prolong the life of the oven.

It is not only Turkish exporters that engage in quality-to-market. A number of studies
provide econometric evidence that supports its validity in other Southern countries as well
(see Table 1.A.1). The studies find that firms charge higher factory-gate (fob) prices for
their products in rich than in poor markets (F1), and also in distant than in near markets
(F2). Both correlations are found to be stronger for differentiated products. These are
robust findings as they have been confirmed by studies using data from countries with
quite different characteristics: Bastos and Silva (2010) using data from Portugal, Manova
and Zhang (2012) using data from China, and Gorg et al. (2010) using data from Hungary.
Assuming that high quality is associated with high price, F'1 suggests that a firm sells high-
quality products to its customers located in rich markets.? With respect to distance, the
finding suggests that a firm-level Alchian-Allen effect is at work: distance raises transport
costs; a higher (per unit) transport cost is associated with a lower relative price of high-
quality to low-quality products, and thus a higher relative demand for the high-quality
one. In other words, the firm "ships the good apples out".?> These two observations, F1

and F2, point to the quality-to-market hypothesis as a plausible explanation.

2Crozet et al. (2009) report a similar finding for French wine exporters. The paper is very interesting
and insightful as the authors rely on objective criteria to distinguish between high-quality and low-quality
wine. However, since I focus on export strategy of firms from Southern countries, I am not exploring the
paper further.

SHummels and Skiba (2004) build a simple model to show that a country changes the relative share
of its high-quality exports owing to per unit transport costs; they also provide empirical support for the
Alchian-Allen hypothesis.



There also exists evidence supporting multi-sourcing of inputs as a mechanism for
within-firm quality differentiation. Manova and Zhang (2012) use transaction-level data
from China, and find that firm-product-level variation in input prices is positively associ-
ated with firm-product-level variation in export prices (F3). They also report that firms
that export to a large number of destinations import their inputs from a large number of
origins. Their findings suggest that Chinese firms that export multiple-quality varieties
source their inputs from multiple countries. Although the validity of quality-to-market
hypothesis has been tested by a number of studies, Manova and Zhang (2012) is the only
study that provides a mechanism for the observed pattern of firm-product level prices
across destinations. One may argue that sourcing inputs from multiple countries as a
means of product differentiation is specific to China and cannot be generalised to other
countries. Nevertheless, Goldberg et al. (2009, 2010) provide evidence that Indian firms
also benefited from imported inputs to increase their product diversity in the aftermath of
trade liberalisation. Colantone and Crino (2011) report similar findings for 25 European
union countries over the period 1995-2007.

Imported inputs can provide Southern firms access to high-quality inputs. Kugler
and Verhoogen (2009) use transaction-level data from a Southern country, Colombia, and
present evidence pointing to the existence of quality differences between domestic and
imported varieties of inputs. Assuming that high quality commands a high price, quality
difference between imported and domestic varieties should be reflected in a price difference
between them. Indeed, this is what Kugler and Verhoogen find in the data (F4). After
exploring other possible reasons for firm-product-level differences between domestic and
imported varieties, they suggest that quality difference appears as the most plausible
one.

I argue that firm-level quality-to-market and multi-sourcing of inputs together consis-
tently explain the empirical findings F1-F4. The model predicts both quality-to-market

and multi-sourcing at the firm-level by combining two types of heterogeneity — task (input)



quality and taste for quality. On the supply side, to produce a final good, a Southern
firm combines a continuum of tasks that vary according to their skill requirements. The
firm can source each task from domestic or foreign suppliers. Assuming that skills of
foreign workers are of higher quality than those of domestic workers, the quality of tasks
produced by foreign suppliers is higher. High quality comes at a high price; sourcing
a task from foreign suppliers is more expensive than sourcing it from domestic suppli-
ers. Facing a trade-off between quality and cost, the firm decides which inputs to source
domestically and which ones to import. The model predicts that it imports more skill-
intensive ones from the North, and sources the rest domestically. Since, compared to
Southern consumers, rich Northern consumers demand higher-quality products, the firm
adapts its product to each market by changing the fraction of its imported tasks. Also,
it uses a higher fraction of imported tasks to sell its product in a distant than in a near
market since the relative demand for high quality products is higher in the distant market.
Thus, in line with the empirical evidence, the firm engages in quality-to-market strategy
by sourcing some tasks from multiple sources.

With its focus on firms’ outsourcing decision, this study is inspired by two seminal
papers (Feenstra and Hanson (1996), and Grossman and Rossi-Hansberg (2008)). The
present work differs mainly in two respects: first, it incorporates quality differences be-
tween suppliers into the firm’s decision of where to outsource; second, it allows for multi-
sourcing of an input at the firm-level. To my knowledge, such extensions, which appear
to be useful in understanding Southern firm’s importing strategy, have not been explored
so far in the literature.

The model suggests a new firm-level trade margin: extensive margin of intermediate
imports. Imagine a Southern country that has gone through a substantial trade liber-
alisation process. Through trade liberalisation, domestic firms gain access to Northern

(i.e. OECD) markets. Compared to the domestic market, demand for quality is higher in

10



rich Northern markets.* A Southern firm that desires to sell its product in those markets
chooses to add new varieties to its product line, which are of higher-quality than that of
the existing ones. To produce the new varieties, the firm needs higher-quality interme-
diate inputs. If such high-quality intermediates are not available in the domestic inputs
market, it imports them from Northern markets.” So, at the firm-level, the extensive
intermediate imports margin is positively associated with the extensive product margin.
Goldberg et al. (2009, 2010) find that better access of Indian firms to high-quality OECD
inputs in the aftermath of trade liberalisation led them to increase the number of their
product varieties. The resulting increase in the extensive product margin contributed
significantly to the growth in manufacturing output during that period.

After studying firm’s problem, I solve for the industry equilibrium. I show that, com-
pared to low-productivity firms, high-productivity firms use higher fractions of imported
tasks, produce higher quality products, and although they follow a more costly outsourc-
ing strategy, they charge lower quality-adjusted prices. Also, the extension modifies the
specifications for quality choice in other quality heterogeneous firms (QHF) models by
incorporating consumer preferences into firm’s decision. This modification relaxes the
restriction on fixed trade costs to obtain the prediction that only the more productive
firms select into exporting (Melitz (2003)): even under low fixed and zero variable trade
costs, only the more productive Southern firms can export to the Northern market where
the intensity of consumer preferences for quality is higher than in the Southern market.
I also show that, compared to their domestic market, exporters charge higher prices in
the Northern market, with the most productive ones also earning higher revenues. We
are more likely to observe a positive correlation between firm-product-level prices and rev-
enues across destinations the less dispersed the productivity distribution is. This result,

which has not been studied theoretically so far, is consistent with the empirical finding

See Bils and Klenow (2001) and Broda and Romalis (2009) for evidence that richer consumers consume
higher-quality goods.

>There is extensive empirical evidence suggesting a positive correlation between per capita income and
quality of exported products (Hummels and Klenow (2005), Schott (2004)).
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of Manova and Zhang (2012) (see Table 1.A.1). Finally, I look into the effects of a skill-
upgrading in the South — Southern workers upgrade the quality of their skills. As a result
of a skill-upgrading, the South moves towards higher-quality and more skill-intensive tasks
in the global value chain, leading to the exit of low-productivity final good exporters from
the Northern market.

As I mentioned above, this paper is related to the recently growing theoretical literature
on quality and firm heterogeneity. Two features distinguish it from others.  First,
the paper proposes a new mechanism for quality differentiation between firms: changing
extensive margin of intermediate imports. All QHF studies, including the current one, tell
us that high-productivity firms produce high-quality products. They, however, differ in
their explanation for quality-differentiation between firms. Many QHF studies argue that
quality is a mere product of firm productivity (e.g. Baldwin and Harrigan (2011), Johnson
(2011), Kneller and Yu (2008)). There are only a few studies that try to underline the
possible mechanisms that make quality differentiation possible. Among them, Verhoogen
(2008) and Kugler and Verhoogen (2011) are closest to this paper. Both studies put
forward input quality as the source of quality differentiation between firms — it is labour
and capital in Verhoogen (2008) and a single domestic intermediate input in Kugler and
Verhoogen (2011).

The second feature that distinguishes the current study from other QHF studies is
that its main focus is within-firm quality differentiation rather than between-firms quality
differentiation. Although he does not explore it further, Verhoogen (2008) also highlights
the possibility of quality-to-market at the firm-level, but he does no explore it further in
the paper.

The present study develops a flexible supply-side mechanism for quality production.
I show that this mechanism satisfactorily explains some recent empirical findings about
Southern exporters and importers when combined with what are now standard assump-

tions in the literature: richer consumers demand higher quality goods, and input quality is
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an important determinant of output quality. Then, I extend the model to heterogeneous
firms to see the consequences of within-firm differentiation at the industry-level. First, I
derive a well-founded specification for firm’s quality choice in a market; it combines firm
productivity and overall task quality that in turn depends on firm productivity and the
intensity of consumer taste for quality. Second, I show that, even when variable trade
costs are zero and fixed trade costs are low, Melitz’s productivity sorting prediction arises
from North-South differences in quality demand; only the more productive Southern firms
can export to the Northern market where quality demand is higher than in the Southern
market. These firms set higher prices in the Northern market than in their domestic
market. The most productive ones also earn higher revenues in the Northern market
where they charge higher prices. Finally, the model predicts that when the South moves
— driven by a skill-upgrading in the region — towards the production of more skill-intensive

tasks, low-productivity final good exporters drop out of the Northern market.

1.2 Model

I assume two regions, North () and South (S). I denote a region by ¢ where ¢ = N, S.
Both regions are populated by people who inelastically supply their skills.  Suppliers
employ skills in the production of tasks, and firms use tasks in the production of final

goods.

1.2.1 Consumers

A two-tier utility function represents consumer preferences in both regions. The upper-
tier is a Cobb-Douglas function which determines the allocation of a consumer’s budget
between a homogeneous good (z.) and a continuum of horizontally (and vertically) dif-
ferentiated varieties indexed by ¢. The lower-tier is a CES aggregate of differentiated

goods, where quality (¢(¢)) augments quantity (z(¢)). The specification of the utility
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function follows Hallak (2006):

po
o—1

Ue=m0" U (@) ae(@)] 7 do| o >1 4, >1, 0<u<]; (1.2.1)
PEQ.

where 1 denotes budget share of differentiated goods, o elasticity of substitution between
varieties, and v, intensity of consumer preferences for quality in region c¢. In (1.2.1), Q.
gives the set of available varieties of the differentiated good in region c.

The specification in (1.2.1) incorporates heterogeneous consumer preferences for qual-
ity since the parameter 7 is region-specific. Hallak (2006) finds that «y is increasing in
consumer income: richer consumers have more intense preferences for quality. Hallak’s
finding is also consistent with the demand side of the Linder hypothesis (1961). Lin-
der argues that countries with higher per capita income demand relatively higher-quality

goods.

1.2.2 Suppliers

A supplier is a task producer. Following the approach developed by Feenstra and Hanson
(1996), I assume a continuum of intermediate goods industries. I depart from their
approach by calling the product of an industry a Task rather than an Input.® Grossman
and Rossi-Hansberg (2008) suggest the term Task to describe the 215 century trade in
intermediate goods. Rapid improvements in information and communication technologies
have eased the coordination of activities across different geographic areas, and have broken
down production into smaller tasks. As a result, trading tasks that used to be non-
tradable, such as accounting, can now be traded.

Production of a final good consists of a continuum of tasks indexed by j, j € [0, 1].

Northern and Southern suppliers produce vertically (quality) differentiated varieties of a

61 may use two terms interchangeably in the paper.
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task. Depending on its choice of product quality, a final good producer decides from
which supplier to source each task. Using this tractable supply side model, we can study
within-firm product differentiation by quality.

Tasks lie on the unit interval such that their skill requirements are increasing; let a(j)
denote the skill requirement of task j, then a(j)’ > 0.7 Northern skill is equally productive
as Southern skill in the physical production of tasks. But it is more productive than the
Southern in the quality production: one unit of Northern skill produces one unit of quality,
and one unit of Southern skill produces A units of quality, A < 1.8

Suppliers operate in perfectly competitive industries in each region. There is a large
number of suppliers in each industry. So, a supplier charges a price that is equal to its
marginal cost of production. It implies that a Northern supplier of task j charges a price

equal to

P} = a(j)rw, (1.2.2)

and a Southern supplier charges a price equal to

p; = a(j)rs, (1.2.3)

where r. denotes the price of skill in region c. Since Northern skills are more productive,

their unit price is higher: ry > rg.? 1

"Indeed, skill requirement refers to efficiency labour requirement.

8See Clark (1987) for a discussion about the possible reasons of differences in labour quality between
the North and the South.

Tt is in line with the empirical evidence reported, for instance, by Easterly (2004) who finds that
skilled workers earn more in Northern countries than in Southern ones.

10T assumed per unit transport costs and tariffs on tasks in an earlier version of the paper. Since they
do not add to the main mechanism in the paper, I assume them away in this version. In general, any
cost that increases the relative cost of Northern tasks will not change the results derived from the model.
Nevertheless, exploring the role that trade costs play in shaping trade in intermediates is an interesting
research area. See Ornelas and Turner (2008, 2012) for two recent contributions.
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1.2.3 Firms

A firm is a final good producer. There is a large number of firms, and they operate in a
monopolistically competitive industry in each region. Throughout the paper, I focus on
Southern firms.

A firm pays a fixed entry cost to learn its productivity, and to create a brand. Upon
entry, it pays a fixed cost to run the production facilities. Then, the firm combines an
equal amount of each task to produce a variety of the final good.!' ' Production consists
of two parts: physical units and quality. For both, I use similar specifications to those
used by Kugler and Verhoogen (2011). The following function represents the production

of physical units:

F(n) = n¢®, (1.2.4)

where n denotes number of each task, ¢ > 0 firm productivity, and 0 < o < 1 sensitivity
of unit cost to firm productivity. Thus, a firm with productivity ¢ requires ¢~ units of
each task to produce one unit of final good. Its marginal cost of production is lower the
higher the sensitivity of costs to firm productivity (higher a).

The quality of final good (¢q) depends on overall task quality (¥) and firm productivity

(¢) in the following way:

9q(9, V) 9q(9, V)

@ Pq(6, %) Pq(6. V)
dp 0w

agr T 02

Pq(o, W)
DOV

> 0; (if) < 0; (i) >0, (1.2.5)
Assumption (i) in (1.2.5) guarantees that product quality is increasing in both firm pro-

ductivity and overall task quality used in production. The second assumption implies

decreasing returns to both productivity and task quality. Finally, assumption (iii) implies

'1As in Bernard et al. (2010), varieties in a market are differentiated from each other by their brand.
A firm is allowed to supply only one horizontal variety in a market, although it is allowed to produce
different vertically-differentiated varieties in different markets.

2The firm can use the same production facilities to manufacture different (vertically differentiated)
varieties of a product. So, I assume that the fixed cost of introducing a new variety is negligible.
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that marginal gain in quality from productivity is increasing in task quality. In other

words, productivity and task quality are complementary in producing quality. For the

results derived until Section 1.3.4, only the following assumptions are crucial: % > 0,
% < 0. The rest of the assumptions in (1.2.5) are required for the extension of the

model to heterogeneous firms.
As I mentioned earlier, task quality is proportional to the quality of skills embodied
in that task. Thus, if a firm sources tasks in [0, I] from the South and the rest from the

North, the overall quality of its tasks is equal to

W(I) = A /0 a(j)dj + /I a(j)dj. (1.2.6)

In words, the higher the share of tasks sourced from Northern suppliers the higher is the
overall task quality:
ov(I)

77 =(=DalD) <.

Thus the model assumes both horizontal and vertical task differentiation. It introduces
quality considerations into firm’s decision where to outsource a continuum of inputs, and
this structure is novel to the literature.

To sum up, firms combine a continuum of tasks that they source from the North or the

South, and produce differentiated goods. Then, they sell their products to consumers.'?

1.3 Partial Equilibrium

In this section, I focus on the behaviour of a single firm with productivity ¢. The firm
sources tasks in [0, I] from Southern suppliers and the rest from Northern suppliers. It
can sell its product to multiple destinations. So, the firm has to decide the characteristics
and price of the product it sells to each market.

All results in this section can be derived without specifying a particular functional form

BThroughout the paper, ¢ is an index for both firms and brands.
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for product quality. As I mentioned before, any function that satisfies the assumptions
stated in (1.2.5) will generate the results derived in Section 1.3. One particular functional

form that is used extensively in the literature to represent complementarity is the following;:

-1
b

q(o, 1) =[p"+T()*] ", (1.3.1)

where b denotes the degree of complementarity. Grossman and Maggi (2000) and Kugler
and Verhoogen (2009) use similar functions to model complementarity.

Given the production function in (1.2.4), firm’s marginal cost of production is equal to

clo.) =0 [rs | o) ] (132)

Demand it faces in region c is

re(9) = == (q(¢, 1)) (W) 7 : (1.3.3)

l—o | 1-0
where p denotes the price charged by the firm, P. = [ / (pgc((‘bg;ﬁc) } quality-
peQ

adjusted price index, and Y, aggregate income in region c; t. is per unit cost of transporting
the good to region c. Define the consumer price of variety ¢ as pc/ (¢, I) = p(¢, I) + t..
Given the demand for its product, the firm chooses the price (p) and the fraction of
tasks to be sourced from Southern suppliers (/). Its choice of I, which is the fraction
of domestically-sourced tasks, determines the marginal cost of production by (1.3.2), and
the quality of the final good by (1.3.1). Here is the profit maximisation problem of the

firm:!*

p(.1),1€[0,1]

1Here, I drop region subscripts. Also, in this section, I assume that the firm makes positive profits.
In the next section, I discuss a firm’s decision of being active in the industry.
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subject to z(¢) = % (q(gb’[)v)afl <pcif§;ﬁ’ [))_a‘

The firm charges the following price to maximise its profits:

o 1
p— 16’((;5, I+ ——t. (1.3.5)

oc—1

p(o,I) =

The price of a variety equals to a constant mark-up over its marginal cost, plus a fraction
of the cost of transporting the variety to the final consumer. So, the firm charges a higher
price for the variety that it produces at a higher marginal cost, and that it sells to a more
distant consumer.

To maximise its profits, the firm also chooses the fraction of its domestically-sourced

tasks, and this fraction solves the following equation:

dq(¢, 1)
ol

9C (¢, I)

—q(¢,I)——F7—=0. (1.3.6)

The solution of the equation (1.3.7) defines an implicit function:
I = I(T, X),

where I is a vector of the following parameters v, ¢, A, i, t; and X is a vector of aggregate
variables and skill prices Y, P, rg,rn. A change in I* implies a change in the set of imported
inputs at the firm-level. Thus the model introduces a new margin of trade adjustment:

the extensive margin of imported inputs. Now, substitute p(¢, I) from (1.3.5) into (1.3.6)

to obtain:!®

9q(¢, 1) 9C(¢, 1)

v (C(o, 1) + 1) 5 —Q(J)T

= 0. (1.3.7)

In the absence of quality considerations, minimising costs would be the only motive

15Please see Appendix 1.A.1 for the derivation of the corresponding second-order conditions.
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that determines the firm-level task trade. It is what we learn from the model developed
by Feenstra and Hanson (1996). On the other hand, when deciding on the fraction of its
domestically-sourced tasks, a firm in this model faces a trade-off between two opposing

effects. A higher I reduces the firm’s marginal cost:

_wéd;’ D _ goa(t)(rs — rw) < 0. (1.3.8)

At the same time, a higher I lowers the quality of its product:

9q(¢,1) _ 0q(.1) 0¥(I)
ooy

< 0,

as well as the demand for its product:

0x(¢, 1) _ 0x(¢, 1) 0q(o, 1)

o - oq o1 Y

In short, the firm’s profit-maximising fraction of domestically-sourced tasks satisfies

9 (C(¢,I)+t) »
aI Q(¢7 ])’7 I=I* .

In the rest of this section, I characterise the comparative statics of I* — the fraction
of domestically-sourced tasks— with respect to the intensity of preferences for quality (),
firm productivity (¢), per unit transport costs (¢), and productivity gap between Northern
and Southern skills (\).

1.3.1 Effect of consumer preferences

What is the effect of the intensity of consumer preferences for quality, v, on the firm’s
outsourcing decision — the fraction of its domestically-sourced tasks (/*)? To answer this

question, totally differentiate the firm’s first-order condition in (1.3.7) with respect to the
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taste parameter () and I, and evaluate this derivative at I*:

dq(¢, 1)
ol

{lo-v6te.n - o)™ 5D @y pyar| o

I=I*

where D;; denotes the derivative of the combined first-order condition (1.3.7) with respect

to I, and it is negative as long as the second-order conditions for profit-maximisation hold.

Then,
dl 0 HC(p, 1)+t
Since % < 0 and Dy < 0, both the numerator and denominator of (1.3.9) are negative.
This implies (%) < 0. When it faces more intense preferences for quality, the firm
I=1I*

sources a higher fraction of tasks from Northern suppliers, and by doing so it improves

the overall quality of its inputs. Therefore it produces a higher-quality variety for such

consumers:
(o) _fonenal
ERC )
and it charges a higher price for this variety:
( M ) _ o oC (o, 1) I 0.
dy ) o—1 2{; ‘ig o

The following result summarises this finding.

Result 1.3.1 A Southern firm facing different demands for quality in different markets
differentiates the quality of its product: it sells a higher-quality variety in high-demand
than in low-demand markets. ~ When producing the high-quality one, the firm uses an

overall higher-quality of tasks by importing more tasks from the North.
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The firm chooses endogenously to become a multi-product firm.!® This firm produces
multiple varieties (versions) of a product in a single product line, and sells them in different
markets. Across the varieties, it changes the mix of domestic (Southern) and imported
(Northern) tasks. As it pays a higher price for the imported variety of a task, the firm’s
production cost varies across varieties. As a result, the price it charges also varies across
markets.

Result 1.3.1 is in line with the empirical facts F1 and F3 in Table 1.A.1: a Southern
firm charges higher factory-gate prices for its product in rich compared to poor markets;
and the dispersion of its export prices is positively correlated with the dispersion of its
input prices. When consumer demand for quality is high in a market, the firm meets
the demand by upgrading the quality of its product. It does so by using higher-quality
inputs. Since such inputs are more expensive than low-quality ones the firm charges a
higher price in that market.

The result highlights a link between firm’s extensive intermediate imports margin and
its product margin. As Southern firms gain access to new markets where quality demand
is higher than in their domestic market, they add new product varieties to their product
lines. Since they sell the new varieties in the rich markets, they should be of higher
quality than the existing ones. To produce them, firms need high-quality input varieties
that may not be available in the domestic market. They can source such inputs from the
North as Northern workers are able to produce higher-quality inputs than their Southern
counterparts. In other words, Southern firms gain access to high-productivity Northern
workers through intermediate imports. Thus, an expansion on Southern firms’ extensive
product margin towards higher-quality varieties is associated with an expansion on their

extensive intermediate imports margin towards higher-quality inputs.

16T use the term here in a different sense from the existing trade literature that studies firms that produce
horizontally-differentiated products (e.g. Bernard et al. (2010), Eckel and Neary (2010)), and from the
industrial organisation literature that studies firms that produce vertically differentiated products for a
single market (e.g. Johnson and Myatt (2003) and the studies cited in that paper). Here, I study firms
that produce vertically differentiated products for segmented markets.
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As I mentioned in the introduction, its focus distinguishes the current study from other
studies. Here the focus is within-firm quality differentiation between markets rather than
between-firms differentiation within a market. Although it is not their primary aim,
there are a few theoretical studies that mention the possibility of within-firm quality
differentiation. Eckel et al. (2010) show that a multi-product firm invests differently
in quality between its horizontally differentiated products that it sells in a market, but
not in the quality of a single product between markets.!” Verhoogen (2008), on the other
hand, notes that varying demand for quality across markets leads to within-firm quality
differentiation. He does not, however, elaborate on this argument since the firm-level
dataset he uses does not allow for testing such prediction. So, he focuses on firm-level
average prices, wages and quality in the rest of the paper. In another paper, Crino and
Epifani (2010) observe among Italian manufacturing firms that the correlation between
firm productivity and export intensity is increasing in per capita income of the export
market. They build a partial equilibrium QHF model to rationalise this observation.
Their model correctly predicts that a firm sells a higher-quality product in rich compared
to poor markets. However, since the price charged by the firm does not vary with its
product quality, the model does not explain the positive correlation between firm-product
level prices and per capita income of the destination markets. The primary focus of Crino
and Epifani is the relationship between firm productivity and its export intensity, and
their model successfully explains the observed relationship between the two. The current
paper, on the other hand, explicitly focuses on within-firm quality and price differentiation.
Furthermore, I also suggest a mechanism for such differentiation, which is supported by
empirical evidence.

In summary, Result 1.3.1 gives an explanation for the stylised facts F1 and F3 in Table
1.A.1. To my knowledge, this study is the only one that tries to consistently explain them

within a single model.

1"But their empirical results show that firms upgrade the quality of their core-competence products and
sell them at higher prices on average in their export markets.
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1.3.2 Effect of transport costs

Firms may incur both specific and ad valorem costs when exporting their products. So,

a general specification for the consumer price of a good is

Pl (0. 1) = 7p(9. 1) + 1,

where 7 denotes the ad valorem part of the trade cost and ¢ denotes the specific part.
Assume that there are two varieties of a good: one is high-quality and the other low-
quality, and the high-quality variety is more expensive, i.e. p* > p'. If both 7 and ¢ are
non-zero, then the relative consumer price of the high-quality variety, (7p" +t)/(7p! + 1),
increases as t increases and 7 decreases. Existing literature on quality and trade focuses
on specific trade costs, which are assumed to depend positively on the bilateral distance
between the source and the destination market. Since the presence of a specific trade cost
reduces the relative price of high-quality goods, exporters should be willing to ship high-
quality products longer distances. This is called the Alchian-Allen effect. On the other
hand, the presence of an ad valorem trade cost, assuming ¢ is non-zero, will encourage
exporters to ship low-quality goods to markets where they incur high ad valorem trade
costs. Therefore, specific and ad valorem trade costs have opposite effects on the relative
demand for high-quality products.

Until recently, a lack of detailed data at the product level has hindered researchers from
testing the Alchian-Allen hypothesis empirically. Now the availability of firm-product
level data makes it possible to test this hypothesis at the firm-level. Two recent empirical
papers, Gorg et al. (2010) and Manova and Zhang (2012), find that firm-product prices are
positively correlated with the firm’s distance to the destination market, and the correlation
is stronger for differentiated products. Gorg et al. (2010) report that there is about 25-30
per cent price difference between a Hungarian exporter’s product shipped to Germany and

to the US. As I discussed above, this empirical finding, F2 in Table 1.A.1, is closely related
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to Alchian-Allen’s "shipping the good apples out" hypothesis (1964). As I discussed above,
Alchian and Allen provide a demand-side explanation. We need to complement it with
a supply-side mechanism of within-firm quality differentiation to fully explain F2. It is
where our model comes in.

It is hard to find such mechanism in existing QHF studies. In a model with linear
demand, a firm reduces its mark-up in a more distant market — implying a negative
correlation between a firm’s prices in different markets and its distance from them. In a
model with logit demand, as in Verhoogen (2008), a firm lowers both the price and quality
of its product in more distant markets (Martin (2009)). So, models with linear and logit
demand imply the opposite of what F2 suggests. In a model with CES preferences, a firm
adds to its fob price a fraction of the specific cost it bears to transport its product to a
market (see (1.3.5)). Assuming that it bears a higher specific cost to transport its product
to a more distant market, the firm charges a higher price in such market. Although this
explanation is consistent with the observed positive correlation between a firm’s fob prices
in different markets and its distance from them, it does not explain the second part of F2,
which says that the correlation is stronger for differentiated products.

Since existing literature focuses on specific trade costs, I assume that 7 is zero in the
text. I provide a discussion on the effect of ad valorem trade costs on firm’s product
quality in Appendix 1.A.2. To see the model’s implications for the effect of specific trade
costs on a firm’s product quality, totally differentiate (1.3.7) with respect to ¢ and I, and

evaluate the derivative at I*:

(d_]> o <0.
dt I=I* -DII ]

Assuming that specific trade costs increase in distance between home and destination
markets, a Southern firm uses a higher fraction of imported tasks from the North, and thus
produces a higher-quality variety to sell in a distant than in a near market. It also charges

a higher fob price in such market since it bears higher production and transportation costs.
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As suggested by Alchian and Allen, adding a per unit transport cost to prices re-
duces the relative price of high-quality products, and thus increases their relative demand.
Knowing it, a firm produces a higher-quality variety to sell in a more distant market.
Since producing a higher-quality variety is more costly, it charges a higher price for this
variety. So, a Southern firm charges a higher (fob) price for its product in a distant than
in a near market for two reasons: first, it adds a fraction of unit transport cost to the
price; second, it uses a higher fraction of imported tasks, which are of higher-quality and
more expensive, to produce a higher-quality variety for such market. Although the first
reason is common in models with CES preferences, the second one is unique to the current

model.

Result 1.3.2 In the presence of specific trade costs that depend positively on bilateral
distance, a Southern firm sells a higher quality product in a distant than in a near market.
When producing the high-quality one, the firm uses a higher fraction of imported tasks
from the North. Since the imported variety of a task is more expensive than the domestic
variety, the firm bears a higher production cost, and thus charges a higher price for the

variety it sells in the distant market.

Result 1.3.2 is consistent with the stylised fact F2.!® To fully explain it, a model
has to feature within-firm quality differentiation across markets. It is what this model
does: a firm uses an overall higher-quality of tasks to produce a higher-quality variety for
a distant market, and it charges a higher price for this variety. This model explains F2
in a comprehensive way to include other elements that are also missing in existing QHF

studies — F1, F2 and F3 in Table 1.A.1. So, the current model provides a useful tool to

8There is an analogy between Result 1.3.2 and the response of a firm to voluntary export restraints
(VERs). An exporting country sets VERs to limit the quantity of its exports to a specific country. We
know from other studies that a VER may also create an incentive for exporters to upgrade the quality of
their products. In 1981, the Japanese government imposed a restriction on the number of its car exports
to the U.S. This led to an increase in the price of Japanese cars imported by the U.S. Feenstra (1984)
empirically illustrates that the two-thirds of this price increase resulted from quality improvement by
the Japanese car exporters. Although the underlying mechanisms are different in two cases, this is an
interesting analogy to note. I would like to thank Richard Baldwin for bringing this analogy to my
attention.
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study comprehensively the recently unearthed stylised facts that existing QHF models do

not accommodate.

1.3.3 Effect of productivity gap

Here, I discuss an implication of the model that is not yet tested: what is the effect of a
change in the relative productivity of Southern skill () on the firm’s profit-maximising
fraction of domestically-sourced tasks? To be specific, what happens if Southern workers
upgrade the quality of their skills — A rises. To find the answer, totally differentiate the

first-order condition in (1.3.7) with respect to A and I, and evaluate it at I*:

{ [7 (C(6,1)+1) 82;}2; ) _ aq(;: D acgﬁ, D } dr + Dndl} —0. (1.3.10)

I=I*

In Appendix 1.A.3, I prove that the term in the square brackets in (1.3.10) is positive.

dI
— 0.
(@)...>

Since D;; < 0, we obtain

Result 1.3.3 Assume that Southern workers upgrade their skills — X rises. At constant
skill prices, it leads a Southern firm to increase the fraction of its domestically-sourced

tasks. The resulting impact on the product quality is ambiguous.

This is an intuitive result. At constant skill prices, an improvement in the productivity
of Southern skill reduces its productivity-adjusted price. This would lead firms substitute
away from Northern suppliers, and to increase the fraction of their domestically-sourced
tasks.  This reasoning, however, ignores another effect that is at work here. As a
result of a skill-upgrading in the South, even keeping I unchanged, the quality of a firm’s
product improves. The quality gain arises from quality improvement in the firm’s initially

domestically-sourced tasks. Thus the demand for its product increases, and so does its
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profits. So, the initial I is not optimal at the new level of A\. The firm can now afford
to source a higher fraction of tasks from the North: [ falls. Here the substitution effect
dominates the quality-upgrading effect. As a result, when there is a skill-upgrading in
the South, a Southern firm increases the fraction of its domestically-sourced tasks.

The resulting effect of an increase in A on a firm’s product quality is ambiguous. On
the one hand, the quality of tasks that the firm used to source, and is still sourcing from
Southern suppliers increases. On the other hand, the quality of tasks that the firm used
to source from the North, but is now sourcing from the South reduces. Thus the overall
effect of a higher A\ on the firm’s product quality remains ambiguous.

A skill-upgrading in the South unambiguously reduces the firm’s marginal cost and
price. The reason is that the firm switches from high-price Northern suppliers to low-
price Southern suppliers for a range tasks. Consumers benefit from lower product prices.
Without determining the resulting effect of a higher A on the firm’s product quality,
however, we cannot tell the direction of change in the quality-adjusted price that consumers
face in a market.

This simple exercise shows that a skill-upgrading in the South can result in the region
moving up in the global value chain towards higher skill-intensive tasks. The result
in part hinges on its partial equilibrium nature: it ignores the indirect effect working
through changes in relative skill prices. We should expect the indirect effect to weaken
the substitution effect. It is, however, ambiguous whether the indirect effect will be strong
enough to turn the result around. In Section 1.4, where I embed the model in a general
equilibrium framework, I will examine the other extreme: what happens if relative skill

prices adjust one-to-one to a change in relative productivities?

1.3.4 Effect of firm productivity

Another interesting relationship is the one between the firm’s productivity (¢), and its

profit maximising fraction of domestically-sourced tasks (I*). To find the nature of the

28



relationship, totally differentiate the first-order condition in (1.3.7) with respect to ¢ and

I, and then evaluate it at I*:

(2[00 0 ™88 o0 %000 ) -

Simplify the expression using (1.3.7):

¢ N+t 9q9(¢1) | o
(ﬂ) _ ) 2o, nb=Gn “as Tt
9/ 1=r ‘25 Dir I=I*

J/

~~
<0

Given the signs above, we obtain

I
(%)H* <0. (1.3.11)

In words, a high-productivity firm, compared to a low-productivity one, sources a higher
fraction of tasks from Northern suppliers. The result directly follows from the comple-
mentarity between firm productivity and overall task quality in the production of final

good quality. Using the same fraction of imported tasks as a low-productivity firm, a

9q(¢,1)
B >0

cost (80(¢> < 0) — implying a higher demand for its product. This creates an incentive

high-productivity one is able to produce a higher-quality product ( ) at a lower

for the firm to upgrade the quality of its product by using a higher fraction of imported
tasks from the North. From a consumer’s point of view, the quality-adjusted price charged

by a more productive firm is lower:

( [ (6.1)/a(6, >]) _ { (6. D/alo 1] 0 (0.1)/alé, >L_}
do e 0¢ ol do e

{a[ma v«¢,>}} 0

9¢
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since } = 0 by the Envelope Theorem. The following result sum-
I=1*

marises these findings.

Result 1.3.4 A high-productivity Southern firm, compared to a low-productivity one, uses
a higher fraction of imported tasks from the North and produces a higher-quality variety.

Also, it charges a lower quality-adjusted price, and thus earns larger revenues.

The result that more productive firms produce higher-quality varieties is not new. In-
deed, there is a growing pile of studies in the international trade literature focusing on
between-firm quality differentiation. They find that firm productivity is positively as-
sociated with product quality, and negatively with the product’s quality-adjusted price (
Baldwin and Harrigan (2011), Johnson (2011), Kneller and Yu (2008), Kugler and Ver-
hoogen (2011), and Verhoogen (2008)). What Result 1.3.4 adds to their findings is that it
offers a new mechanism by which productivity differentials between firms generate quality
differentials between their products: different firms use different mixes of domestic and
imported tasks. In line with the empirical evidence (F4), for a Southern firm, the im-
ported variety of a task is of higher-quality than the domestic variety of the same task.
So, a more productive Southern firm produces a higher-quality product by using a higher
fraction of imported tasks.

So far, I have set up the model, and derived some results from a single firm’s per-
spective, which are in line with the empirical facts in Table 1.A.1. In the next section, I
embed the model in a Melitz-type heterogeneous-firm framework. Before jumping to the
next section, I summarise the results derived up to here. First, a Southern firm engages
in quality-to-market by selling a higher-quality variety in rich than in poor, as well as in
distant than in near markets. Second, a high-productivity Southern firm, compared to
a low-productivity one, produces a higher-quality variety since it uses a higher fraction
of imported tasks. Also, it charges a lower quality-adjusted price and earns larger rev-

enues in a market. Finally, when Southern workers upgrade their skills, a Southern firm
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increases the fraction of its domestically-sourced tasks, resulting in an ambiguous change

in the product quality.

1.4 Industry Equilibrium

I start with describing the setup of the general equilibrium extension. Consumer prefer-
ences in each region are given by (1.2.1). Let L. denote the population of region ¢, then
the relative size of the Southern market satisfies Lg/Ly = ¢ > 1. In both regions, an
individual inelastically supplies one unit of skill.

I explain the setup of intermediate goods and the differentiated final good industries
in Section 1.2. In the homogenous good industry, which is perfectly competitive, a large
number of firms produce xzy. They produce the good under constant returns to scale
technology. The good is freely traded between the two regions. Northern skills are more
productive than Southern ones in the production of xy: one unit of Northern skill produces
one unit, and one unit of Southern skill produces A < 1 units of xy. In each region the
industry is large enough so that each produces a strictly positive output of z¢. It requires
that productivity-adjusted skill abundances in the two regions are almost identical. Thus
the homogenous good industry equalises the productivity-adjusted skill prices between
them: rg = Ary.

In the differentiated goods industry, there is a continuum of firms, indexed by their
productivity ¢. There is Melitz-type uncertainty in the industry: all firms are ex-ante
identical; they have to pay a fixed entry cost (f. > 0 in terms of Northern skills, and f./A
in Southern skills) to learn their productivity. Firms draw their productivities from a

Pareto distribution (G(¢)) with shape parameter v:
G(¢) =1—0¢"", where ¢ € [1,00) and v > ny > ng > 2,

where ., = (o« +v,—1)(c — 1), c =S, N. The density function corresponding to G(¢) is
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9(9).
A firm enters the industry only if its expected profits in that market are higher than the

cost of entry. Upon entry, a firm pays a fixed production cost (f > 0 in terms of Northern
skills, and f/A in terms of Southern skills) to run the production facilities. Only those
firms that can cover the fixed production cost can produce. Thus, as in Melitz (2003),
some firms are not active in the industry.

The active ones decide where to locate in the next stage. Locating in the North pro-
duces a lump-sum benefit which increases with firm productivity. For instance, assuming
that infrastructure quality is higher in the North, a firm can benefit from lower fixed costs
if it locates in this region. Owing to the complementary nature of public infrastructure,
a more productive firm benefits more from locating in the North. The following function

represents the lump-sum benefits from locating in the North:

B(d) = B,

where 8 > 0. Nevertheless, it is more costly to locate in the North since, for instance,
land prices are higher. The additional fixed cost of locating in the North is ¢ > 0. So,
a firm locates in the North if and only if its productivity is greater than ¢, = ¢/5. In
the rest of the paper, I assume this value is extremely large — ¢, — oo. Two implications
arise from such an approach: first, a firm’s location decision is independent of its output
and exporting decisions; and second, only the most productive firms are able to locate in
the North. Others locate in the South, and, as it has been so far, their behaviour is what
I focus here.?

After deciding where to locate, a firm decides which markets to sell its products. To

export its product, it has to pay a fixed cost that I express in terms of fixed production

19T keep firm’s location problem as simple as possible since it is not the focus of this paper. Under
these assumptions, the distribution of firms across regions does not affect the key results derived from the
model. As ¢; — o0, expected profits of Northern firms have negligible effect on the entry decision of a
potential entrant, and thus I ignore them. The question of firm location can also be studied within this
model by allowing a firm’s output decision to depend on its location.
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cost as fx = 0f, 0 > 0.2 Also, the firm has to determine the varieties to be produced
in its product line. From then on, it earns the same per period profit unless hit by a bad
shock that induces a forced exit from the industry. The probability of being hit by a bad
shock is 9, which is exogenous, and identical across firms and time.

As T mentioned in Section 1.2.1, Hallak (2006) finds that the taste parameter 7 is
increasing in consumer income. So, since ry > rg, I assume v, > 74: Northern consumers
have more intense preferences for quality than Southern ones.

For the sake of mathematical tractability, I assume that the elasticity of complemen-
tarity between productivity and task quality is unity (b = 1), and that transport costs are
zero (t = 0).

Next, using (1.3.7), I need to derive the key firm-level expressions: price, task quality,

and product quality. Setting ¢ = 0 in (1.3.7) gives

1006, 028D 6.1

oC(p, 1)

37 0.

We can write each term explicitly. When the degree of complementarity between produc-

tivity and task quality is unity, we have

Using this together with (1.3.2) and (1.3.8), we obtain

67 [ / a(j)dj +rx / a@)m’] a(6, W12 (A=1)a(l)—q(6, 1o~ (re—rx)a(l) = 0.

By conditional factor price equalisation, we have rg = Ary:

Yo TN {A/O a(j)dj +/1 a(j)dj} q(6, *(I)*(A=1)a(I) —q(¢,1)¢ “rn(A=1)a(I) = 0.

20A firm pays f, in terms of Northern skills, and f,/\ in Southern skills.
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I 1
Note that ¥(I) = A / a(y)dj + / a(7)dj. Simplifying and re-arranging gives
0 I

—1=0. (1.4.1)

Without imposing a functional form on the unit skill requirement function a(j), identifying
a firm’s profit maximising fraction of domestically-sourced tasks (I*) is not possible. We
can, however, express [* as a function of firm productivity, and consumer taste parameter

Yo In (1.4.1), add region subscripts and use (1.3.1) with b = 1 to obtain

U(I) = Te(0) = ¢y, — 1). (1.4.2)

Remember that W(7) is a decreasing function of I. So, this expression confirms previous
findings in the paper: more productive Southern firms use higher fractions of imported
tasks from the North (Result 1.3.4); a firm which sells in both markets uses a higher
fraction of imported tasks to produce a higher-quality variety for the Northern market
since vy > 7¢ (Result 1.3.1).

Another implication of (1.4.2) is that a firm’s absolute mark-up (p(¢) — C(¢)) varies
across markets, with its mark-up being higher in the Northern market. This results from
the interaction between demand and supply-driven quality differentiation in the model.
This feature will prove to be important to explain the fifth stylised fact in Table 1.A.1,
about which I have remained silent so far: a firm’s prices and revenues correlate positively
across markets (F5). According to Manova and Zhang (2012), existing heterogeneous firm
trade models do not explain F5. The models with standard CES preferences imply zero
correlation as a firm’s costs and prices do not vary across markets; those with quadratic
preferences imply ambiguous results. According to them, a consistent explanation for F5
requires within-firm quality differentiation and varying mark-ups across markets.

Let us take the unit skill prices in the North ry as the numéraire. So, set ry = 1,
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and use (1.4.2) to derive the marginal cost, price, quality and quality-adjusted price of the

variety that a firm with productivity ¢ sells in region c:

Ce(9) = (7. —1)0"™", (1.4.3a)
pe(¢) = ail(%—l)sbl‘“, (1.4.3b)
q.(¢) = @ (1.4.3¢)
p(9) — o — 1\ YenTe plmae

(o) (e = 1) : (1.4.3d)

The expression in (1.4.3c) gives the firm’s product quality choice in a market. With the
extension to heterogeneous firms, the model predicts that a firm’s quality choice depends
on its own productivity ¢, and its overall task quality ¥(7*) which, in turn, depends on
firm productivity and consumer taste for quality from (1.4.2). Thus the study contributes
to the QHF literature by suggesting a well-founded and simple specification for a firm’s
optimal quality choice, which features quality-to-market strategy. As the imported variety
of a task is more expensive than the domestic variety, the firm charges a higher price for
the variety that it sells in the Northern market (1.4.3b). Within a market, compared to
a low-productivity firm, a high-productivity firm charges a lower quality-adjusted price
(1.4.3d).

A firm, first, decides whether to enter the industry. Second, it decides which markets
to serve. Finally, it decides on its task composition (domestically-sourced and imported),
product quality, and price for each variety it produces. 1 started from the firm’s final
decision. So, the next step is to study the firm’s market participation decision. A firm
with productivity ¢ produces if and only if it makes positive profits; the firm’s variable
profits should, at least, cover its fixed costs. Otherwise, it remains inactive. It is easy
to see that if a Southern firm exports to the Northern market then it should also sell in
the domestic market. The reason is the following: if a firm is profitable in the Northern

market, then its variable profits in this market should cover the sum of fixed production
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cost f and fixed trade cost fx. Since it does not have to pay any additional fixed costs
to sell its product in the domestic market, the firm should also sell its product there. But
the reverse is not true: a Southern firm that is profitable in the domestic market may
not profitably export to the Northern market as it has to pay an additional fixed cost fx
to sell its product there. In other words, only a fraction of active firms in the Southern
market export to the Northern market.

Formally, we can derive a condition that determines the least productive active firm in
the industry. The productivity of this firm provides a cutoff level such that a firm with
productivity ¢ is active in the industry iff its productivity is above the cutoff level. Here

is the condition:

Is(dss) = Mg (d5s) — frv =0 <= xs(dss) [Ps(d5s) — Cs(dgs)] — (f/A)rs =0,

(1.4.4)
where ¢ denotes the cutoff productivity of the least active firm in the industry, and
[T (¢5g) denotes its variable profits. Appendix 1.A.4 shows, and Figure 1.4.1 illustrates
that profits are increasing in productivity. In a market, a high-productivity firm, compared
to a low-productivity one, produces a higher-quality variety at a lower cost. So, it
charges a lower quality-adjusted price, and makes larger profits. Therefore, any firm with
productivity above ¢g¢ makes positive profits in the industry.

Next, we need to determine which Southern firms serve the domestic market only, and
which ones also export to the Northern market. Appendix 1.A.5 shows that the model
predicts a sorting of Southern firms by export status: only the more productive Southern
firms export to the rich Northern market. The prediction requires the following condition
to hold:

g~ 2N (1.4.5)
vV—"gs

As ny > ng, we have (v — ny)/(v — ng) < 1. In Melitz’s original model, under zero

variable trade costs, sorting of firms into exporting arises only if fixed export cost is larger
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Figure 1.4.1: Cut-off productivity condition

war
[ 1

v
F=

than fixed production cost — 6 > 1. In this paper, on the other hand, sorting of Southern
firms into exporting to the Northern market can arise even when fixed cost of exporting is
smaller than the fixed production cost — (v—ny)/(r—ng) < 8 < 1. So, difference in quality
demand between the regions relaxes the condition on fixed trade costs for partitioning of
firms by export status; the condition in (1.4.5) is less restrictive than the corresponding
condition in Melitz (2003) under zero variable trade costs. Alternatively, we can interpret
this as follows: demand difference between the regions plays the role that iceberg trade
cost plays in Melitz (2003). It implies that the productivity sorting prediction of Melitz
is robust to zero variable trade costs if, for instance, demand heterogeneity across regions
is introduced.

Given that the condition in (1.4.5) holds, Appendix 1.A.5 derives the cutoff produc-

tivity for exporting relative to that of being active in the industry:

* o 1/v
quN — <0€)\V 775) ]

Cbgs V—=1"nnN

The difference between two cutoff productivities depends on two factors: aggregate income
and consumer preferences. The ratio (1/e\) captures the Northern aggregate income

relative to the Southern. If this ratio rises, then the cutoff productivity for exporting to
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the Northern market, relative to serving the domestic market, falls. This prediction is in
line with the findings of Chaney (2008); it is easier to sell in a larger than in a smaller
market. The second factor that affects the difference between two cutoff productivities
is the relative intensity of consumer preferences for quality. The term % captures this
effect. The parameter 7, directly depends on the ratio of consumer taste parameter v..
Since ry > rg, in line with the empirical evidence, I assume v, > g, which implies
v—ng >v—ny. Therefore ¢, increases relative to ¢ when the demand for quality in

the Northern market increases relative to the Southern market. This prediction is novel

to the QHF literature.

Result 1.4.1 Assume that the intensity of consumer preferences for quality differs be-
tween the two regions such that vy > 7g. It implies that, for Southern firms, the
cutoff productivity for exporting to the Northern market is higher than that of serving the

domestic market: ¢y > Pgg-

Result 1.4.1 modifies the productivity-sorting prediction of Melitz, which says that the
productivity cutoff for exporting is higher than for selling in the domestic market. In
Melitz’s paper (2003), the prediction arises from a combination of fixed and variable trade
costs. Here, it arises from a combination of fixed trade costs and differences in consumer
tastes for quality between the regions. In the current model, productivity differences
between firms are reflected in differences in their costs and differences in their product
quality. A firm’s product quality depends on its productivity and the overall task quality
used in the production, which, in turn, depends positively on the firm’s productivity. So,
as (1.4.3c) and (1.4.3d) show, compared to a low-productivity firm, a high-productivity
firm produces a higher quality variety and charges a lower quality-adjusted price in a mar-
ket. In other words, low-productivity firms have comparative disadvantage in producing
high-quality goods. Such disadvantage is magnified by consumer’s greater taste for qual-

ity in the Northern market. Thus, even when the fixed export cost is acceptably low, only
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the more productive Southern firms are able to export to the Northern market where the
taste for quality is more intense than in their domestic market.

The prediction is open to testing. When testing it, one should find a proxy for con-
sumer preferences for quality, and control for aggregate income. Controlling for aggregate
income is necessary since, as [ argued above, the threshold productivity for selling to a
higher-income market is lower. Here, the appropriate measure is gross domestic product
(GDP). On the other hand, finding a proxy for consumer preferences for quality is difficult.
In doing so, one can benefit from the demand side of the Linder hypothesis (1961). It ar-
gues that, in a market, per capita income is the most important determinant of consumer
preferences. To be specific, richer consumers demand higher-quality products. So, when
testing Result 1.4.1, one can use per capita GDP as a proxy for the intensity of consumer
preferences for quality. According to this result, controlling for aggregate income, the
productivity threshold for selling to a higher-per-capita-income market is higher.

Now, I will examine the general equilibrium implications of a skill-upgrading in the
South.?!  In partial equilibrium, assuming that skill prices remain unchanged, a skill-
upgrading in the South leads all firms to substitute away from Northern suppliers. As
a result, product prices, unadjusted for quality, fall. Here, I examine the other extreme:
relative skill prices adjust to match a change in relative skill productivities.

From expression (1.4.2), we see that, for a firm, the profit-maximising overall task
quality depends only on its productivity and the intensity of consumer preferences for
quality, implying that its overall task quality will not change with A\. For this result to
hold, the firm should be switching from Northern suppliers to Southern ones for a range
of tasks; I* increases.

ar- [ a()dj

D a=na

But unlike the partial equilibrium case, here the increase in I* does not arise from a

substitution effect. Because after a skill-upgrading in the South, relative skill price adjust

2Tn Appendix 1.A.6, I solve the model in general equilibrium.
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such that quality-adjusted relative skill prices remain unchanged. Then, why would a firm
move part of its outsourcing from the North to the South? At the initial composition of
tasks (I vs 1 — I§}), a skill upgrading in the South raises the firm’s overall task quality,

and thus the quality of and demand for its product:

*
0

AT=¥(lg) <= A/O “a(i)dj +/1 a(j)dj> 1= (¢, I5) 1= zc(0) T .

And the associated increase in the relative skill prices in the South raises the firm’s mar-

ginal cost and price:

rst= Co.5) (=0 [rs [t + o [ atha] ) 1= oty 1

1,

*
c

The resulting change in the firm’s profits is, however, negative.?? So, the firm offsets the
negative change in its profits by reducing its costs; it lowers the fraction of its imported
tasks: I increases. As a result, the firm’s marginal cost, price, and quality-adjusted price
will remain unchanged.

On the extensive margin, we only observe the income-raising effect of higher \: aggre-
gate income in the South increases, cutoff productivity for being active in the industry
falls, and more firms enter the market. The mass of firms selling in the Southern market
increases. On the other hand, the mass of those selling in the Northern market remains
unchanged. In other words, the Southern market can accommodate a larger mass of
firms, but the same is not true for the Northern market. It implies that competition to
sell in the Northern market becomes tougher; the upward pressure on skill prices drives

low-productivity (and low-quality) firms out of the market — ¢§, rises.

22Firm’s profits are negatively related to its quality-adjusted price: qp (4()()@ As a result of an equal

increase in A and rg, the resulting change in the firm’s quality-adjusted price is proportional to

1—¢ b 5 0.

Thus the firm’s profits fall.
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Result 1.4.2 Assume that Southern workers upgrade their skills and become more pro-
ductive — X\ rises.  The presence of the homogeneous good causes a matching increase
in the relative skill prices, rg/ry. At the firm-level, a firm increases the fraction of its
domestically-sourced tasks, keeping its product quality, marginal cost, and price unchanged.
At the aggregate-level, income in the South increases. So, the cutoff productivity for selling
i the Southern market falls, and the mass of firms increases. In the Northern market,

intense competition raises the cutoff productivity, leaving the mass of firms unchanged.

Now, let us go back to Table 1.A.1. Only one stylised fact, F5, remains unexplained.
The extension of the model to heterogeneous firms allows us to explain it in a consistent
way with the other stylised facts. F5 says that a firm earns higher revenues in a market
where it charges a higher fob price. Manova and Zhang (2012) report this empirical finding
using Chinese transaction-level data. They highlight that it is robust to controlling for
firm’s country-product specific market share. The QHF studies that use standard CES
preferences do not explain F5 because a firm’s fob price does not vary across markets,
implying zero correlation. The studies that use quadratic preferences generate ambiguous
results.

Can this model accommodate the empirical finding that a firm earns higher revenues
in a market where it charges a higher fob price? First, let us check how a firm’s price
varies across markets. From (1.4.3b), we see that a firm selling to both markets charges

a higher price in the Northern market:

pn(9) _aw—1_

ps(®) s — 1

What about its revenues? The corresponding ratio for the firm’s revenues is equal to:

rn(9) _ ( ¢ ) (Lu—nN)”S/“
rs(0)  \ok beAv—ns)
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So, we have ry(¢) > rg(¢) if and only if the following holds:

ns/v

* v — IN—18 7 *
6> oy (esA—”S) = $> ¢y
V—nnN

Therefore, we can state the following result.??

Result 1.4.3 There exists a productivity threshold (¢) above which a firm’s fob prices
and revenues are positively correlated across markets. Observing such correlation is more

likely when firm productivities are less dispersed (v is higher).

Northern consumers demand higher-quality varieties than Southern consumers. Ob-
serving this, a Southern firm uses a higher fraction of imported tasks to produce a higher-
quality variety for the Northern market. Since imported tasks are more expensive, pro-
ducing such variety is more costly. Thus the firm charges a higher price for the variety it
sells in the Northern market. If the firm’s productivity is high enough, between markets,
its cost increases by less than the quality of its product does. Therefore the firm earns
higher revenues in the Northern market where it charges a higher fob price.

This prediction does not, however, hold for any Southern firm selling to the Northern
market. Whether we observe it for an average productivity firm depends on the pro-
ductivity distribution. To be specific, if firm productivities concentrate around the mean
—their dispersion is low— the chance of observing a positive correlation between firm’s (fob)

prices and revenues across markets is higher.

1.5 Conclusion

Recent transaction-level datasets from Southern countries have unearthed new findings
that are either missing in, or conflicting with the predictions of existing international trade

models. First, I discuss that they all come together nicely into a consistent story about

23See Appendix 1.A.7 for the proof of the second part of the following result.
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a firm’s integration into global markets, which can be titled within-firm differentiation —
a strategy that consists of two elements: quality-to-market and multi-sourcing of inputs.
Then, I present a tractable trade model to study the sources and consequences of within-
firm differentiation.

The model predicts both quality-to-market and multi-sourcing at the firm-level. On
the supply side, to produce a final good, a firm combines a continuum of tasks that vary
according to their skill requirements. The firm can source each task from domestic or
foreign suppliers. Assuming that skills of Northern workers are of higher quality than
those of Southern workers, tasks produced by Northern suppliers are of higher quality.
Higher quality commands higher price; for a Southern firm, sourcing a task from Northern
suppliers is more expensive than sourcing it from domestic suppliers. Facing a trade-off
between quality and cost, the firm decides which inputs to source domestically and which
ones to import. The model predicts that it imports more skill-intensive ones from the
North, and sources the rest domestically. As consumers located in different regions value
quality at varying degrees, the firm adapts its product to local market by changing the
fraction of its imported tasks. Also, since the relative demand for high-quality products
is higher in distant than in near market, the firm produces a higher-quality variety for
the distant market by using a higher fraction of imported tasks. Thus, in line with the
empirical evidence, the firm engages in quality-to-market strategy by sourcing tasks from
multiple sources.

Next, I extend the model to heterogeneous firms. The extension provides a simple
specification for a firm’s quality choice, which depends on the firm’s productivity and
its overall task quality which, in turn, depends positively on the firm’s productivity and
the intensity of consumer taste for quality. Thus the extension contributes to the QHF
literature by deriving a well-founded and simple expression for the quality choice of a firm
that engages in quality-to-market strategy. I also solve the model in general equilibrium

and show that taste differences between markets relax the restriction on fixed trade costs
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to obtain Melitz’s prediction that only the more productive firms select into exporting.
Under zero variable trade costs, even when the fixed cost of exporting is acceptably low
compared to Melitz’s threshold, only the more productive Southern firms can export to the
Northern market where quality demand is higher than in their domestic market. These
firms charge higher prices in the Northern market than in the domestic market. Also,
among them, the most productive ones earn higher revenues in the Northern market —
implying a positive relationship between firm-product-level prices and revenues across
markets.

I propose another prediction that is open to testing. Regardless of what happens to
skill prices, a skill upgrading in the South leads firms to substitute away from imported
tasks. At one extreme, skill prices remain unchanged — corresponding to partial equilib-
rium. In that case, the firm’s marginal cost and price fall, but the direction of change in
its product quality and quality-adjusted price is ambiguous. At the other extreme, skill
prices adjust one-to-one to the change in relative productivities. In that case, the firm’s
product quality, marginal cost, and price remain unchanged. The general equilibrium ef-
fect is twofold. First, the South moves up towards more skill-intensive tasks in the global
value chain. Second, the resulting increase in Southern aggregate income raises the mass
of successful entrants into the domestic differentiated goods industry, and competition
for exporting to the Northern market becomes tougher. So, the cutoff productivity for
exporting increases. In short, an overall improvement in the quality of tasks produced in

the South weeds out low-productivity final good exporters from the Northern market.
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1.A Appendix

1.A.1 Second-order conditions for profit maximisation

To check the second-order conditions for a unique solution for I € (0, 1), define the corre-

sponding Hessian matrix:

0?11 /0p*  O°11/9pdI
O°11/010p  °T1/012

The second-order conditions for a maximum are:

O /op* < 0,

|H| > 0.
The signs of the individual terms, evaluated at (p*, I*), are®*

OPT/0p® = pY P 11— o) (p+1) 71" Y <0,

_ _ 1) 0q0C
2 2 _ o—1 o y(e—-1)-1) Y4 Y~ _
o0°11/01 pY P (p+1t)"%q {8[ o ((c—1)y+1)
<0 <0
dq p—C OV q°
<0 <0 S———_——
>0
2 2 o1 —o—1 (0_1)80
O°11/010p = O°11/OpdI = pnY P’ “o(p + t) q" 3 < 0.

As 0?T1/0p? < 0, the first condition is satisfied. To check the second one, we need to

determine the sign of |H| at (p*, I*):

|H| = (6%T1/9p?)(9°11/01%) — (9°11/9pdl)’

241 abuse the notation by dropping the arguments.

48



- 2 (P X 01 - e 022 (1 £

o 9N\ > aC | p—C dq b p—COU q°
- 5 (5r) & [Frao - ve 5t (- )

N~ —~~
>0 >0

J/

The second term in the square brackets is positive. |H]| is positive as long as the second

term dominates the first. A sufficient condition for |H| > 0 is
v< 1+ Tbp P,

In words, the intensity of consumer preference for quality should not exceed unity signifi-
cantly. Throughout the paper, I focus on the values of v that satisfy this condition. So,

I* satisfies 0 < I* < 1.

1.A.2 Effect of ad valorem trade costs on product quality

In the presence of specific and ad valorem trade costs, consumer price of a good is given
by

P (9, 1) = 7p(6, ) + 1.
Then the first-order condition with respect to price becomes:

o 1
P 1C(¢,I) + —F——t.

p(g,I) = P p—

Using this we can modify (1.3.7) as follows

s (ctory+ £) 2D 9C(0.1)

. a7 —q(p,1) 5 =0. (1.A.1)
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To see the effect of specific trade costs on a firm’s product quality, totally differentiate

(1.A.1) with respect to t and I, and evaluate the derivative at I*:

dq(p,1
dt T=TI* T D[[ I—p
dq(

So, Result 1.3.2 is robust to the presence of ad valorem trade costs as a—d}’l) < 0. Now,

let us totally differentiate (1.A.1) with respect to 7 and [ at I* to derive

0q(¢,1
().~ (5), -
dr I=I* 7'2 D][ J

In the presence of both specific and ad valorem trade costs, a firm produces lower-quality
product varieties for markets where it incurs high ad valorem trade costs. If both specific
and ad valorem trade costs depend positively on distance, then the relationship between
bilateral distance and the quality of a firm’s product will depend on the relative importance
of specific and ad valorem costs. In particular, if specific trade costs are more important,
then a firm will use higher-quality inputs to produce higher-quality varieties for more

distant markets.

1.A.3 Proof of Result 1.3.3

To determine the sign of (dI/d\),_;., we need to know the sign of the following partial

derivative:

q(o.1) gl 1) 9C(o, I>} }  (1LA2)

T= { [7 (Clo-D+1) =515 o ol

First, let us consider the terms in the expression individually:

Pq(p, 1)  0q(¢, 1) 0¥  9q(¢, 1) *T(I)
IIoN — 9WoN Ol o 9ION’
dq(¢, ) 0q(¢, 1) 0¥(I)
oN U 9N
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where

dq(9,I)

ov

0%q(¢. 1) q<¢,f>)“*’6\11<1>[ 1 9g(¢,1) 1}
q( '

BN :(Hb)(qf(l) ox lale, ) o  W(I)

= q(o, 1) 0(1)~,

We can use these to expand (1.A.2). Below, for simplicity, I drop the arguments of the

functions:

0 1+b0g OV OV 1+ b0V O¥ Og OV oC
vwmq[ q @ q

0w | g ovaron  w arox "W T awarar

Remember that we are calculating this partial derivative at I = [*. So, use the combined

first-order condition in (1.3.7) to simplify the expression above, and obtain:

Jq |0V oY (bOog 1+b
= s e 1))
(Z%’ ol 8/\\ qov Y o
<0 <0

> 0.

This completes the proof.

1.A.4 Derivative of firm profits with respect to productivity

To prove that a more productive firm makes higher profits, differentiate the variable profits

of a firm with respect to its productivity ¢:

dH(qb) B d
a0 d—¢[$(¢)(19(¢7[)—0(¢,1))}
ON(9) (Dx(e)  dw(e)d\  ON(e) (Dp(e,D) Ip(o,])dI
- 8w<¢>( 26 ol d¢>)+ap<¢,f>( 96 ol d¢)
Oll(¢) (9C(s,1)  9C(o,1)dI
+60(¢,I>( 06 ol d_¢)‘
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(o) __
op(e,1) 0.

dI ( 91l(¢) 9z(¢) oll(¢) oC(p, 1)\ __ -
d_¢><ax(¢>) oI +ag(¢,1) o1 )—0. SO, we obtain:

It follows from the Envelope Theorem that Also, by the same theorem,

dil(¢) _ 01l(¢) 0x(¢)  ~_Oll(¢) 9C(¢.1)
do — 0x(9) 09 9C(o,1) %

>0 <0

> 0.

This completes the proof.

1.A.5 Proof of Result 1.4.1

First, remember the following firm-level expressions:

Ce(d) = (v.—1)0' ™", (1.A.3a)
pe(9) = O,il(%—l)d)l’“, (1.A.3b)
o) = 2= (1.A.30
pe(®) 1—a—v,

O Ao , (1.A.3d)

where A, = —Z (7, — 1)1 Terle.
If two firms ¢ and ¢’ both sell their products to region ¢, the ratio between their

quality-adjusted prices is equal to

po(‘b)

l—a—,.
qc(p)e _ (é) !
PC(d’/) o / ’
ge(@") e ¢

Use this expression to re-write the aggregate price index P, in region c:

P = e Ll (1.A4)

qc(qbc)’yC
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where 50 is the aggregate (or average) productivity of the firms selling to region c:

6. = U () )| (1.A.5)
)

In Melitz’s model, the aggregate productivity depends only on elasticity of substitution
between varieties (o). Here, it also depends on the technology parameter «, and the
intensity of consumer preferences for quality .. As in the original model, we can derive
the other aggregate variables in terms of aggregate productivity.

Take ry as the numéraire. The following zero-profit condition pins down the cutoff

productivity for selling in the Southern market:

*(lfaf’ys)(lfa)

nYsAg " P§ ¢5s =of.
Use (1.A.3d) and (1.A.4) to re-write this condition:
o FMs [h(6%s) + 1] = s, (1.A6)

where

(I—a—=y.)(1-0)
) ! —1; ¢=95,N. (1.A.7)

k(67) = (6./0%

So, a firm with productivity ¢ < ¢g¢ remains inactive in the domestic market. The

distribution of the active firms becomes:

9()

(o) = = Gloy)

Assume that the distribution of firm productivities is Pareto with a shape parameter

v>ny >ng > 2. So, we can write the cutoff productivity condition as:

v

O'fMS :,uYS.

V—"ng
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Similarly, we can write the cutoff for exporting to the Northern market by setting fx = 0 f,

0>0
v

o f My = uYy.

V—=1n
Use the Pareto distribution assumption, and combine the two cutoff productivity con-

ditions to obtain
YS lv— U M S

Y_N_HV_HSMN'

(1.A.8)

Based on conditional factor price equalisation, two regions have almost the same aggregate
income. Since I am interested in the effect of the difference in consumer tastes on the
cutoff productivities, I ignore the minor differences between the aggregate incomes and,
thus, equate the left-hand side of (1.A.8) to unity. On the right-hand side, as ny > 7g4,
(v — ny)/(v — ng) is less than unity. Now, consider the following case. First, let
0 < (v—ny)/(v—ng), fixed cost of exporting is very small. For the conditional factor
price equalisation to hold, we must then have Mg < My: there are some Southern firms
whose variable profits in the Northern market cover both the fixed cost of production (f)
and the cost of exporting (fx), and they are not profitable in their domestic market. But,
under monopolistic competition and CES preferences, such a case cannot arise because
there are no additional fixed costs that those firms have to incur to sell their products
in the domestic market. So, they should be profitable and thus active in their domestic

market as well, implying Mg > M. For this inequality to hold, we must have

g~ 2N (1.A.9)
V—Tg

Thus the model applies when the fixed cost of exporting is not too small. Under this

assumption, the cutoff productivity for exporting satisfies

1/v
* * V—T1g

N S (em ) .
SN = Pss —
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Given (1.A.9), we have ¢55 > ¢gg. This completes the proof.

1.A.6 Characterisation of the heterogeneous-firm extension of

the model

Appendix A.4 derives the cutoff productivities in North and South. There is also a free-
entry condition: a firm enters the market if and only if it expects to cover the fixed entry

cost. A firm’s expected value is equal to

1
() = max {0. 5B (6]}
Owing to the free-entry condition, its expected per period profits are equal to

Elm(¢)] = dfe (1.A.10)

= I(9g)(1 — G(¢%s)) + M(dn) (1 — G(d5y)) = 6f.. (1.A.11)

One of its implications is that aggregate profits do not contribute to aggregate income.

Because, by (1.A.10), aggregate profits net of entry costs is equal to zero.”> Thus, income
of a region is simply equal to the total payments to workers — value of the stock of skills

— in the region:

Ys = EALN,

Y = Lny.

25The aggregate profits of firms that are located in a region may not equal to zero. I propose two
different mechanisms so that the argument in the text holds. First, as Chaney (2008) proposes, profits
of all firms are collected by a global fund, which then re-distributes them. Second, one can solve for the
integrated world equilibrium to pin down the world income. Then, distribute the world income to each
region in proportion to their stock of skills. Under both mechanisms, since aggregate profits net of entry
costs are zero, they do not contribute to regional income.
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e
Use the Pareto assumption, and the equality :cﬁ((jf,)) = (%) to express the free-entry

condition as;

* Y 77N * 7V 6fe
Pig +0 = e 1LA.12
vV —1g SS v—1y SN f ( )

I am interested in stable equilibria: the mass of firms entering the market should be
equal to the mass of firms exiting so that the distribution of firms in the industry remains
unchanged. Let M, denote the mass of firms entering the market, then we can write the

stability condition as;

(1—G(pss)) M. = 0M, (1.A.13)
where M = Mg. Also, the mass of firms selling to the Northern market satisfies

1 - G(dsn)

My =M .
M- Gloks)

(1.A.14)

As a result, we have five equations: two cut-off productivity conditions (1.A.6), one
free-entry condition (1.A.12), one stability condition (1.A.13), and the equation that pins
down the mass of firms selling to the Northern market (1.A.14). We can solve them to

determine the five endogenous variables: ¢5g, ¢, M, M., My. Here is the solution:

o ( i ns+nN/<eA>)””.
SSs

5fe vV — 77,5' ’
X [ ns+nn/(EX) Y
— ()L s TINTAEA) .
i ( AT
M = /L(€)\L) (V_US) _ MS,
ofv
ML(V - 77N)
M .
N Oo fv
M, pL(eAng + 77N)’
fev

where L = Ly. Any surplus of skills is absorbed by the homogenous good industry in

both regions.
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1.A.7 Proof of Result 1.4.3
Here, 1T prove that observing a positive correlation between a firm’s fob prices and its
revenues across markets is more likely, the closer ¢ is to the cutoff productivity in the
Northern market (¢%). Differentiate the expression for ¢ with respect to v:

d@/(ﬁzw): ¢ @[_ 1 1 (0 )\V_ns)_ 1
dv Giv v L vy —ns) \ v—ny) —nn)(v—ns)

If o5 > dsg, we must have In <§%> > (0. So, we obtain % < 0. This completes

the proof.

Table 1.A.1: Some unexplained observations in recent empirical studies

Stylised Fact Source

F1: A firm charges a high fob price for a product Bastos and Silva (2010), Gorg et al., (2010),
in rich markets. Manova and Zhang (2012)

F2: A firm charges a high price for a product Bastos and Silva (2010), Gorg et al. (2010),
in distant markets. The correlation is stronger Manova and Zhang (2012)

for differentiated products.

F3: A firm that pays a wide range of input prices also | Manova and Zhang (2012)
offers a wide range of export prices across markets.

F4: A firm pays a higher price for imported input than | Kugler and Verhoogen (2009)
for domestic input in the same product category.

F5: A firm earns higher revenues in a market where Manova and Zhang (2012)
it charges a higher fob price.
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Chapter 2

The Trade and Wages Debate
Revisited: A new explanation for an

old mystery

Abstract

This paper presents a general equilibrium model where trade liberalisation be-
tween identical countries leads to an increase in wage inequality in favour of white-
collar workers. Trade arises between the countries from strategic interaction be-
tween firms, and it induces an increase in wage inequality because export sales
are relatively more intensive in white-collar labour and less intensive in blue-collar
labour. Trade liberalisation leads to an increase in wage inequality regardless of
country characteristics. Yet the equilibrium level of wage inequality depends on two
country characteristics: relative supply of white-collar workers and degree of com-
petition. Wage inequality is lower in the trade equilibrium the greater the relative
supply of white-collar workers, or the more competitive the economy. An increase
in the worldwide supply of white-collar workers (increase in human capital) leads to
endogenous globalisation, expanding the range of traded goods and increasing the
volume of trade in already-traded goods. Furthermore, it improves global welfare.
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2.1 Introduction

Many countries, regardless of their level of development, have experienced a rise in within-
country inequality over the past 30 years. As this trend has been accompanied by a
substantial increase in international trade, it has been proposed as a potential explanation.
Therefore the relationship between trade and inequality has been studied extensively in
the literature.

In this paper, I present a trade model to explain rising wage inequality between occu-

1 In the model, there is a continuum of goods,

pations — white-collar versus blue-collar.
each of which is sold by a small number of firms in two identical countries. The countries
are initially in autarky, then open themselves to international trade. Trade arises between
them from strategic interactions between firms. Domestic and export sales have different
factor intensities; export sales are more white-collar labour intensive than domestic sales.
It implies that supplying to the export market is more costly than supplying domestically.
Therefore, although all goods are tradable, some of them are not traded in equilibrium;
only those goods produced at relatively low costs are traded. Firstly, I compare au-
tarky and trade equilibria. I show that, as export sales are relatively white-collar labour
intensive, its relative wage (inequality) is higher in the trade equilibrium compared to
autarky. Furthermore, for a given level of openness, wage inequality is higher the lower
the relative supply of while-collar labour, or the less competitive the economy. Next, I
consider the effect of an increase in the relative supply of white-collar labour in a trade

equilibrium. I show that it leads to endogenous globalisation — expanding the range of

traded goods and increasing the volume of trade in already-traded goods — and improves

'In the literature, the term blue-collar refers to occupations that involve manual labour, and white-
collar refers to those that involve managerial or professional work, such as technical, sales, and admin-
istrative support. Blue-collar workers are usually classified as unskilled, and white-collar workers as
skilled. Berman et al. (1994) show that white-collar workers consistently have more years of education
than blue-collar workers in the US, and thus the classification by occupation matches the classification by
the level of education very closely. Therefore, as in the existing literature, I will use the two classifications
interchangeably in the paper.
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Figure 2.1.1: Relative wages in the US (1958-2005)
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Source: NBER-CES Manufacturing Industry Database (2005)

welfare unambiguously.

Here, I focus on one dimension of inequality: between-groups wage inequality, in par-
ticular between white and blue-collar workers. Figure 2.1.1 presents the evolution of the
relative wage of white-collar to that of blue-collar workers in the US during 1958-2005.
The upward trend in wage inequality observed during 1980s and 1990s was not confined
to the US. Several studies document evidence that other developed countries also experi-
enced a rise in wage inequality (Davis (1992), Katz and Freeman (1994), Machin (1996)),
and so did a number of developing countries (Goldberg and Pavenik (2007), Harrison and
Hanson (1999)).

There are two leading explanations for the observed trend in wage inequality: skill-
biased technical change and the rise in globalisation. = The former suggests that the
rapid adoption of new technologies, which favour skilled-labour over unskilled-labour, has
increased the relative demand for skilled-labour and thus wage inequality. The empirical
evidence regarding the validity of this explanation is mixed. For instance, Berman et
al. (1998) find supporting evidence based on a sample of developed countries, while Card
and DiNardo (2002) find evidence against this explanation based on US data. The
latter explanation suggests that the rise in globalisation has led to an increase in wage

inequality. In 1990s, supporters of this view focused on trade integration between the
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North and the South (developed and developing countries). Based on the Heckscher-
Ohlin-Samuelson model, they concluded that trade liberalisation would raise the relative
wage of skilled workers in the North as it has a comparative advantage in producing skill-
intensive goods (Wood (1995, 1998)).> The model predicts the opposite in the South:
trade liberalisation leads to a fall in wage inequality. The trade explanation based on the
Heckscher-Ohlin-Samuelson theory has been challenged on account of it contradicting the
empirical evidence. For instance, contrary to the model’s prediction, wage inequality also
increased in Southern countries.?

Recently, researchers have proposed alternative trade-related explanations such as
intra-industry reallocations induced by trade liberalisation and offshoring of tasks. Two
recent papers, Harrison et al. (2011) and Goldberg and Pavenik (2007), review their rele-
vance. These explanations introduce new channels through which globalisation can affect
wage inequality. They are promising and reinforce the link between globalisation and
inequality, but their relevance depends on country characteristics.*

I will discuss three recent theoretical contributions to the debate on trade and wage in-
equality, which rely non-Heckscher-Ohlin elements. Neary (2002) develops an oligopolistic
model and shows that trade liberalisation encourages domestic firms to undertake invest-
ment that uses skilled-labour intensively. Therefore, even the threat of foreign competi-
tion, without imposing an increase in actual imports, can raise wage inequality between
skilled and unskilled-labour in his framework.” In another paper, Matsuyama (2007)

develops a continuum Ricardian trade model with multiple factors of production. In the

2In a recent paper, Wood (2012) presents a Heckscher-Ohlin model with generalised trade costs and
highlights that it can provide more realistic predictions about factor prices.

3Krugman (2000), Feenstra and Hanson (2001), and Goldin and Katz (2010) provide extensive evidence
on the relative importance of trade and technology explanation for the recent increase in wage inequality.

4Recent theoretical contributions that provide new mechanisms through which trade affects wage
inequality can be grouped into two categories: theories aiming to explain the link between trade and
wage inequality within occupations (or skill groups), which is referred to as "residual wage inequality"
(e.g. Helpman et al. (2010), Egger and Kreickemeier (2009)); those aiming to explain the link between
globalisation and wage inequality between groups (e.g. Feenstra and Hanson (1996), Grossman and Rossi-
Hansberg (2008)).

>This approach is referred to as "trade-induced skilled biased technological change" in Goldberg and
Pavcnik (2007). They cite a number of papers that use a similar approach.
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model, the technology of supplying goods depends on the destination of the product. In
particular, the activities related to shipping the goods, marketing them, and customer
services may be more costly when the goods are supplied to the export market than to the
domestic market.® If such activities and production are performed by different factors of
production, then the factor intensity of domestic and export sales will be different. Mat-
suyama shows that a Hicks-neutral technical improvement in the export sectors expands
the range of traded goods and increases the relative prices of the factors that are used
intensively in supplying to the export market. Finally, Epifani and Gancia (2008) present
a trade model with two goods: one is produced by unskilled-labour, and the other by
skilled-labour only. The skill-intensive industry exhibits stronger returns to scale. On
the consumption side, the elasticity of substitution between the two goods is greater than
unity. They show that increased market size, driven by trade liberalisation, increases
the relative output of the skill-intensive good and reduces its relative price. Since the
elasticity of substitution in consumption is assumed to be greater than unity, the relative
demand for the skill-intensive good increases, so does its share in total expenditures. As
a result, the relative wage of skilled-labour also increases.

The current study extends the General Oligopolistic Equilibrium model (GOLE) de-
veloped by Neary (2003) by introducing two factors of production and exporting costs.
To model trade costs, it employs the same assumption as in Matsuyama (2007): supplying
to the foreign market requires additional services which are paid in terms of white-collar
labour. Unlike Matsuyama’s reliance on Ricardian differences in technology between the
trading partners as a reason for trade, the current study relies on oligopolistic behaviour.
Thus, it focuses on trade between similar countries.

This study contributes to the literature in three ways. First, it provides a supply-side

reason why trade between similar countries, which accounts for more than 65 percent of

6Such activities can also include product customisation as in Maurin et al. (2002). In that case,
convergence of consumer preferences can reduce the white-collar labour intensity of exports relative to
domestic production.
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the world’s merchandise trade, can raise wage inequality.” Epifani and Gancia (2008) also
show that trade between similar countries can raise wage inequality. In their framework,
trade arises from consumer love of variety, and strong consumer demand for skill-intensive
goods brings about the resulting increase in wage inequality. The current study, on
the other hand, places almost no emphasis on the demand side. Trade is generated by
oligopolistic behaviour, and differences in factor intensity between domestic and export
sales cause the resulting increase in wage inequality. By showing the importance of trade
between similar countries for wage inequality, we can address two empirical challenges
levelled against the trade explanation for rising wage inequality: in contrast with the
predictions of Heckscher-Ohlin-Samuelson model, wage inequality increased in a number
of Southern countries during the period of trade liberalisation; the volume of North-South
trade was not sufficient to exert such a large effect on wage inequality.

The second contribution of the study to the debate on trade and wages is that it high-
lights the importance of relative factor endowments within trading partners, rather than
between them, for the link between trade and wage inequality. The model predicts that
a country’s movement from autarky to trade is always associated with a higher wage in-
equality. Yet the equilibrium level of wage inequality for a given level of openness depends
on the relative endowment of white-collar labour in the country; it is higher the lower the
relative supply of white-collar labour. Another country characteristic that matters for
wage inequality is the degree of competition; wage inequality after trade liberalisation is
higher the higher the degree of competition. These results confirm the conclusion of Gold-
berg and Pavenik (2007) that country characteristics matter for the effect of globalisation
on inequality.

Finally, the study suggests a trade channel through which a worldwide increase in
human capital stock improves welfare. In particular, an increase in the relative supply of

white-collar labour, which is employed more intensively in export sales, expands the range

TUNCTAD data show that North-North trade accounts for more than 70 percent of North trade, and
South-South trade accounts for more than 50 percent of South trade.
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Figure 2.2.1: Wage inequality and openness (1985-2003)
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of traded goods and increases the volume of already-traded goods. Foreign competition
increases the sales and lowers the prices of traded goods. As a result, welfare improves in
both countries.

The paper is organised as follows. Section 2.2 reports some stylised facts on wage
inequality and international trade, and motivates the predictions of the model presented
in Section 2.3. Section 2.4 compares the equilibrium wage inequality before and after
trade liberalisation and shows the importance of the relative endowment of white-collar
labour and the degree of competition within the countries for the equilibrium level of
wage inequality after trade liberalisation. The effects of an increase in the endowment
of white-collar labour on wage inequality, trade, and welfare are discussed in Section 2.5.

Section 2.6 concludes.

2.2 Empirical Motivation

In this section, I provide some stylised facts regarding the relationship between wage in-
equality and trade.® I define wage inequality as the ratio of the average hourly wage of

white-collar workers in manufacturing to that of blue-collar workers. The ratio is cal-

8 Appendix 2.A.5 describes the data used in this section. It also lists the countries included in the
figures.
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culated using data from the Occupational Wages around the World (OWW) Database
published by National Bureau of Economic Research (NBER). The dataset covers the
period 1985-2003. The figures I discuss below illustrate the period change in wage in-
equality against the period change in the openness ratio, defined as the ratio of the sum
of exports and imports to GDP.

Figure 2.2.1 presents the period change in the relative wage of white-collar workers
on the vertical axis, and the period change in the openness ratio on the horizontal axis.
Spearman’s rank correlation between the two is 0.37 (p=0.003). Countries such as Estonia
and Hong Kong experienced a significant increase both in their openness to international
trade and in wage inequality during the period.’ In short, data show a positive association
between openness and wage inequality.

An interesting feature of the data is that there is considerable variation across countries
in how closely trade openness and wage inequality move. Figure 2.2.1 shows that countries
that experienced similar changes in the openness ratio observed quite different changes
in wage inequality. For instance, from mid-1980s to late 1990s, the period change in
the openness ratio is around 10 percentage points for both Finland and India, while the
respective changes in wage inequality are 8 and 43 percent. This can be explained in
various ways. Omne possible reason for this observation is that the two countries have
different factor endowments. In particular, if the relative endowment of white-collar
labour differs between the countries, then we would expect their factor prices to respond
differently to a demand shock (in this case, trade) of the same size. Data show striking
differences in factor endowments between Finland and India. In 1985, the average years of
secondary schooling — which is taken in the literature as one of the proxies for skilled labour

0

endowment — was 2.32 years in Finland and only 0.71 years in India.! In other words,

9These two countries are outliers in the sample. When they are excluded, the t-value of the slope
coefficient in Figure 2.2.1 falls to 2.15, but it is still statistically significant with a p-value of 0.035.

10The source of data is Barro and Lee (2010), retrieved from
http://www.barrolee.com/data/dataexp.htm.  The variable is defined as the average years of sec-
ondary schooling attained for population aged 25 and over.
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Figure 2.2.2: Weighted-wage inequality and openness (1985-2003)
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at the start of the period, Finland was significantly more abundant in skilled-labour.

How can we explore the validity of the argument that differences in factor endowments
can explain the variation across countries in the size of the correlation between trade
openness and wage inequality? Given the example of Finland and India, one would expect
the size of the effect of openness on wage inequality to be lower for skilled-labour abundant
compared to skilled-labour scarce countries. In Figure 2.2.2, I plot the period change in
the openness ratio against the period change in wage inequality, weighted by the country’s
endowment of skilled-labour at the start of the period.!! Although it retains its size and
significance, the slope of the trend line drops to 0.26 from 0.56 in Figure 2.2.1.'>  So,
unlike in Figure 2.2.1, for a given change in the openness ratio, wage inequality weighted
by skilled-labour endowment exhibits smaller variation across countries.

Figures 2.2.1 and 2.2.2 show us some interesting features of the data, but it would

be useful to confirm these findings using more formal econometric tools. I report the

U Following the empirical literature, I use the share of population with secondary education as a proxy
for skilled-labour endowment. Weights are such that the country with the highest secondary schooling
ratio (Slovenia) has the weight one.

12In Figure 2.2.2, Spearman’s rho between the period change in the openness ratio and weighted change
in wage inequality is 0.42 with a corresponding p-value of 0.0005. The null hypothesis that the two
correlations are the same is rejected (p-value: 0.0083). We reject the null when the alternative hypothesis
is that the correlation between openness and unweighted wage inequality is higher than the one between
openness and weighted wage inequality (p-value: 0.0041). We cannot reject the null when the alternative
is that the correlation between openness and unweighted wage inequality is smaller than the one between
openness and weighted wage inequality (p-value: 0.495).

66



Table 2.2.1: Trade and wage inequality

Dependent variable: relative wage of white-collar workers

(1) (2) (3) (4)

Epifani and Gancia Own
(2008) estimations
Openness 0.568  0.568" 0.379°  0.376°
[0.186] [0.189] [0.149]  [0.146]
In(Country size) 0.309¢ 0.308¢ 0.543¢  0.639°
[0.130] [0.169] [0.326]  [0.319]
Schooling 0.004 —0.068 —0.037
[0.333] [0.090]  [0.090]
Openness*Schooling —0.159¢
[0.059]
Number of obs. 70 70 590 590
Number of groups 35 35 63 63
R-squared 0.34 0.34 0.60 0.61

Robust standard errors in brackets.*p<0.01;p<0.05:p<0.1. Specifications
(8) and (4) include a full set of country and year fized effects. Openness is
the ratio of the sum of merchandise exports and imports to GDP. Country
size is measured by total labour force. Schooling denotes the average years
of secondary schooling. In columns (3) and (4), schooling variable is lagged
one-year. In column (4), all covariates are mean-centred.

empirical results from a recent paper by Epifani and Gancia (2008) to assess the effect
of openness on wage inequality. They use data for 35 countries over the period from
early 1980s to early 1990s. Their results are reported in columns (1) and (2) in Table
2.2.1. In both specifications, openness is positively and significantly associated with
wage inequality. In column (3), T expand their sample to cover 63 countries and use
one-year lagged values for schooling to control for possible endogeneity. The coefficient
on openness remains positive and significant at the 5 percent level. In column (4), I
add the interaction between openness and schooling as an additional regressor. In this
specification, all regressors are mean-centred to make the interpretation of the coefficient
on the interaction term easier.!® Results suggest that the association between openness

and wage inequality is smaller for countries with an average years of secondary schooling

above the sample mean. In particular, when the average years of schooling is at the mean,

13See Jaccard et al. (1990) and Aiken and West (1991)).
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one unit increase in openness above the mean is associated with 0.38 unit increase in wage
inequality. But, when the average years of schooling is at one standard deviation above
the mean, one unit increase in openness above the mean is associated with only 0.088 unit
increase in wage inequality.!* Furthermore, the difference is statistically significant at the
one percent level.

To summarise, the empirical results presented in Table 2.2.1 suggest that trade open-
ness is positively associated with wage inequality between white-collar and blue-collar
workers. Following the empirical strategy of Epifani and Gancia (2008), I use the entire
volume of exports and imports, instead of the volume of North-South trade in the empir-
ical analysis. Firstly, I replicate their results qualitatively by using data for a larger set
of countries and controlling for possible endogeneity of the schooling variable that is used
as a proxy for skilled-labour endowment. Next, I add the interaction between openness
and skilled-labour endowment and extend their results by showing that there is a smaller
association between openness and wage inequality when the endowment of skilled-labour is
relatively high. In the next section, I will present a model that rationalises these empirical

findings.

2.3 Model Setup

2.3.1 Partial Equilibrium

I start with a single good, z, in partial equilibrium. The good is produced in two identical
countries — "home" and "foreign". Countries are closed to international investment. They
are, however, open to international trade. There are no tariff barriers. In each country,
a small number of identical firms, n > 2, sell the good z. Firms compete strategically
in quantities and sell identical products in segmented markets. Exit from the industry is

free, but entry is restricted due to cost advantages of incumbent firms arising from, for

14The standard deviation of the schooling variable in the data is 1.809.
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instance, their accumulated experience in the industry. Alternatively, one can consider
the current setup as describing the short-run equilibrium of the model.

Production cost of a firm producing good z stays unchanged across destinations, but
its per unit non-production cost m is higher by 4 > 0 when the firm exports the good.

So, the cost of supplying one unit of good z is;'?

() = { a(z) + m, for domestic sales .
a(z) + (m + 9), for export sales

The parameter ¢ is a key parameter; it captures the firm’s inefficiency in supplying its
product to the export market. Export sales are more intensive in white-collar workers
compared to domestic sales. A number of empirical studies that use firm-level data
report that exporters employ relatively more white-collar labour than non-exporters (e.g.
Bernard and Jensen (1997), Bernard and Wagner (1997), Maurin et al. (2002)). So, the
cost structure assumed here is in line with the empirical evidence. It is worth noting
that a higher § makes exporting less profitable and acts as a natural barrier to trade, so
it protects domestic firms from foreign competition.

On the demand side, consumers in either country have identical quadratic preferences

that result in linear inverse-demand of the following form;
p=d —bq=r7p" (2.3.1)
where ¢ and ¢* denote aggregate supplies in the home and foreign markets:'
q=q" =nly(n,n;z) +yx(n,n;z)].

In the expression, y(-) denotes a firm’s domestic sales, and yx(+) (y% () = yx(+)) its export

sales. They are expressed in terms of the number of domestic firms and exporters. For

15T normalise the factor prices to unity in the partial equilibrium analysis.
16] denote foreign variables with an asterix.
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instance, y(n,n; z) denotes domestic sales of a firm when there are n domestic firms and
n exporters. One can define export sales accordingly. As two countries are symmetric in
all respects, we can focus on the home country.

This setting gives us a standard Cournot oligopoly model with heterogeneous firms
and linear demand.!” A firm maximises its profits, taking the sales of other firms in a

market fixed. The resulting profits of a firm supplying good z in both markets are
m(n,n; z) = b'(y(n,n; 2)* + yx(n,n; 2)?).

The following first-order conditions must be satisfied at an interior Nash equilibrium:

vl ) PO iy, ) —ae) = m = 0, 232)

(Y, yx)

Dy px) — o)~ (m+8) = 0,

yx(n,n; z)

We can solve the equations in (2.3.2) to obtain the equilibrium sales, and then substitute

them in (2.3.1) to derive the equilibrium market price:

a —a(z) + (0n —m)

y(n,n; 2) 2n T )Y : (2.3.3)
_ o d —az) = [m+dn+1)]
yX(na Uz z) - (ZTL + l)b’ ’
p(n,n;2) = a + 2na(227)L ——:: 711(2m + 5).

Using the equilibrium sales and price in (2.3.3), we can study the possible specialisation

patterns. The condition for a domestic firm to be profitable in both markets is given by;

y(n,n;z) >0 and yx(n,n;z) > 0 iff a(z) < a' — [m+d(n+1)].

1"Based on the conditions for the existence of a Cournot equilibrium provided by Novshek (1985), it is
trivial to see that equilibrium exists in this Cournot model which is characterised by linear demand and
constant marginal costs.
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Figure 2.3.1: Production patterns
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A firm is profitable only in its domestic market iff

ad—m+dén+1)] <a(z) <d —m.

So, a firm is active either in both markets, corresponding to HF region in Figure 2.3.1, or
in its domestic market only. Throughout the paper, I assume «(z) + m < a’: domestic

sales are always profitable. If exporting is not profitable, then a firm’s domestic sales are

equal to
(n, 0: 2) a —a(z)—m
n,0;z2) = ———————
yn, v; (n I 1)1), )
and the resulting price is
!/
p(n,0;2) = @ +na(z) + m). (2.3.4)

n+1

2.3.2 General Equilibrium Analysis with Heterogeneous Goods

I use General Oligopolistic Equilibrium model (GOLE) developed by Neary (2003). In the
model, trade arises, even in the absence of comparative advantage and consumer’s love for
variety, from strategic interactions between firms. Thus, it provides an appropriate tool
to model trade between similar countries. In the model, firms are large in their respective

industries but small in the economy. In other words, they influence the price of their
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products, but cannot influence economy-wide variables such as factor prices and income.
Since countries are identical in all respects, as I mentioned before, I focus on the
home country. In each country, there are L individuals who have identical preferences

represented by the following utility function:

/l[aa: ——bx(z)Q} dz, (2.3.5)

where z(z) denotes the consumption of good z, z € [0,1]. Continuum-quadratic prefer-
ences allow for aggregation if the parameter b in (2.3.5) is the same across individuals.
Since individuals are assumed to have identical preferences, it would be sufficient to solve
for the utility maximisation problem of an average individual — a hypothetical individual
who is endowed with the per capita income. The average individual maximises (2.3.5)

subject to the budget constraint

1
/p 2)dz < 1,
0

where I denotes income per individual. The maximisation problem yields inverse demand
functions that are linear in own price, given marginal utility of income A which is the
Lagrange multiplier attached to the budget constraint. The inverse demand function is
given by
1 —bl
z(2) = 7 la = Ap(2)] and A[{p(2)}, 1] = u—’ (2.3.6)

2
where ) denotes the first moment of the distribution of prices, and b denotes the second

moment:

1 1
u?z/ p(2)dz and u§=/ p(2)*dz.
0 0
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The goods market equilibrium requires;
Lx(z) = q(2); Vz € [0,1]

where ¢(z) is the aggregate supply of good z. So, the market-clearing price of good z is
given by;

p(=) = yla — (b/D)a(2)]

Given this, it is easy to derive o’ and ¥’ in (2.3.3) and (2.3.4) as follows;
a'=a/Xand b =b/\L.

On the supply side, I use a modified Ricardian structure. There are two types of
workers: blue-collar and white-collar.  Blue-collar workers are employed in production
only, and white-collar workers in delivery after production.'®* Goods are heterogeneous in
terms of production costs. In particular, both countries are more efficient in producing
lower-indexed goods: «(z)" > 0. On the other hand, per unit non-production costs do not
vary across goods. Thus the per unit white-collar worker requirement, m, is not indexed
by good.?

The average individual is endowed with one unit of blue-collar and s units of white-
collar labour. So, the aggregate supplies of blue-collar and white-collar workers are L
and S = sL, respectively. The wage rate of a blue-collar worker is w, and that of a

white-collar worker is . So, income per individual is equal to

I'=w+rs+1I/L, (2.3.7)

18 As T noted in Section 2.1, this is consistent with the classification of skilled and unskilled workers used
in a number of empirical studies, e.g. Berman et al. (1994), Feenstra (2003), and Bernard et al. (2003).

19This assumption can be rationalised by the existence of a competitive sector that provides services
related to the delivery of a good to consumers.
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where II denotes aggregate profits.
Based on the discussion above, marginal cost of producing and distributing a good z
is equal to;
wa(z) + rm, for domestic sales

c(z) =

wa(z) + r(m + 0), for export sales

I choose the marginal utility of income, A\, as numéraire. So, it is more convenient to use
"marginal real factor prices": W = Aw and R = Ar.

We know, from the partial equilibrium analysis, that exporting goods with high pro-
duction costs is not profitable. It implies that, although all goods are tradable, some of
them will be non-traded because of the additional cost of supplying to the export market.
There is a threshold good, Zx, such that goods z < Zx are traded, and the rest (z > Zx)

are not traded. It is determined by the following condition:

yx(n,n;2x) > 0<=a—Wa(Zx) —Rm+d(n+1)] >0, zZx < 1. (2.3.8)

This is a complementary slackness condition. Since it is more interesting, I only consider
the case where Zx < 1.2 Thus, setting yx(n,n; Zx) to zero pins down Zy:

a—Wal(Zx)

R =
6 ’

(2.3.9)

where § = [m + d(n+ 1)].

The condition in (2.3.8) implies that countries would be able to trade only those goods
which they are efficient at producing. In the paper, I will call the set of goods in which
there is positive trade between two countries as the goods margin of trade. At constant
factor prices, the goods margin of trade expands when the relative white-collar worker
intensity of exports falls — ¢ falls. The goods margin of trade also depends positively on

the firms’ efficiency in production (1/a(z)) and non-production (1/m), and negatively on

20The case where Zx = 0 corresponds to autarky, and I will discuss it later.
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factor prices. For instance, as a result of a positive productivity shock that leads to a
uniform reduction in production costs or a reduction in non-production costs, the goods
margin of trade increases. In other words, these two identical countries trade a wider
range of goods.

Alternatively, we can interpret the model as follows. There is a continuum of man-
ufacturing goods, each of which is sold by a small number of firms. FEach good is sold
by n identical firms, but firms operating in the industry are heterogeneous in productiv-
ity. In particular, firms producing lower-indexed goods are more productive than those
producing higher-indexed goods. It implies that, given (2.3.8), more productive firms are
more likely to export. This is one of the most robust empirical findings in international
economics. The model suggests that, before starting to export, the relative employment
of white-collar labour is higher at exporters than non-exporters. This is consistent with
the empirical findings reported by Bernard and Wagner (1997). They use plant-level data
from Germany and find that, compared to non-exporters, exporters employ relatively more
white-collar workers not only after they enter the export market but also before they en-
ter. Also, according to the model, when firms start to export, they increase their relative
employment of white-collar workers. It implies an employment shift towards white-collar
workers within exporters after trade liberalisation, which finds support in the empirical
literature. Lawrence and Slaughter (1993) report that the main source of the increase in
wage inequality in the US was the shift towards skilled-labour within industries. There-
fore, the properties of the model are in line with the empirical evidence.

The market clearing conditions for blue-collar and white-collar workers are;?!
Zx
L = LP=n / a(z) [y(W, Ryn,n; z) + yx (W, Ryn,n; 2)] dz (2.3.10)
0

+ / a(z)y(W, R;n, 0; z)dz},

ZX

21Gince countries are identical, whether domestic or foreign white-collar labour is employed for supplying
exports does not matter.
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sL = SD:n{/ [my(W, R;n,n; z) + (m + 8)yx(W, R;n,n; z)|dz (2.3.11)
0
1
+/ my(VV,R;n,O;z)dz};

where L” and SP are the respective demands for the blue-collar and white-collar workers.
The labour market equilibrium conditions (2.3.10) and (2.3.11), together with the equation
determining the threshold good (2.3.8) form a system of three equations in three unknowns
— Zx, W and R. Using their equilibrium values, we can determine wage inequality
(p = R/W ), and also solve for domestic and export sales in (2.3.3), and consumer income
in (2.3.7).

In the model, blue-collar and white-collar workers are complements in supplying goods;
both factor demands are decreasing in W and R. Assume that the wage of blue-collar
workers increases. Then costs of all firms, regardless of their export status, increase.
Thus, the firms lower their sales, reducing their demand for both factors. Thus the wage
of white-collar workers falls. It implies a negative relationship between W and R.

I focus on the cases where both blue-collar and white-collar labour markets are globally
stable. Figure 2.3.2 illustrates the stability condition.?> The points above the white-
collar workers equilibrium locus represent excess supply of white-collar workers, which
puts downward pressure on R. The opposite will occur at the points below the locus.
Similarly, the points to the right of the equilibrium locus for blue-collar workers represent
excess supply of these workers. This tends to lower W. The opposite will occur at
the points to the left of the locus. So, in order for the factor markets to be stable, the
equilibrium locus for blue-collar workers should be steeper than the corresponding locus
for white-collar workers. The following inequality summarises this condition:

dLP dSP - dsP dLP
dW dR dW dR -

22The relationship between W and R is given as linear for illustration purposes.

(2.3.12)
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Figure 2.3.2: Stability in factor markets

2.4 Comparing Autarky and Trade Equilibria

What happens to their wage inequality when the countries move from an autarky to
trade equilibrium? Goldberg and Pavcnik (2007) document evidence that the episodes
of widening wage inequality coincided with significant trade liberalisation in a number of
developing countries. Their findings also suggest that the effect of globalisation, trade
liberalisation in particular, on wage inequality depends on country characteristics — such as
within-country labour mobility and trade protection policies prior to liberalisation. In this
section, I derive the model’s predictions regarding wage inequality when the countries start
to trade with each other. Furthermore, I discuss how the effect of trade liberalisation on
wage inequality is affected by the relative factor endowments and the degree of competition
within the countries.

In autarky, the factor market equilibrium conditions are given by;

L = (LD)A—TL/O a(z)y(W, R;n, 0; 2)dz; (2.4.1)

1
sL = (SP),= n/ my(W, R;n, 0; z)dz.
0
Compared to the autarky equilibrium, aggregate supply of goods in [0, Zx| is larger in the
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trade equilibrium, implying a higher demand for both factors. Remember the assump-
tion that, compared to supplying domestically, exporting is more intensive in white-collar
labour. Therefore, the relative demand for white-collar labour is higher in the equilibrium
— and so is its relative price.

This is seen more clearly when we re-write the factor market equilibrium conditions
(2.3.10) and (2.3.11) in W and Zx. To do it, I use (2.3.9) to eliminate R from the factor

market equilibrium conditions:

L = (n”fl)b{( : )5“/ dz+W/ (ma(ix)/0 — alz))dz (2.4.2)
W /0 - 270;(?1 (a(Zx) — a(z))dz},

L= o ZLD b{ (n+ ;)5‘”” + Wm /0 ma(ex) /6 — a(2))dz (2.4.3)
+ /OZX 2n9+ ~(a(zx) —a(z))dz}

The partial derivative of each demand with respect to the threshold good is positive:

L _ M{( /9)/ (z)dz—l—/og)(%dz} >0,

dzZx (n+1)b
dA?D _ nLWa(zx)' m? /0 + Zx0 -0
dzZx (n+1)b 2n+1

This confirms my earlier claim that exporting increases the firm-level sales of goods z < Zx,
and thus both factor demands increase.?

In Figure 2.4.1, both factor market equilibrium loci shift to the right. At the equilib-
rium factor prices in autarky, (W4, R4), there is excess demand for white-collar workers

after trade liberalisation. So, the wage of white-collar workers increases to R* > Ry.

In the market for blue-collar workers, the pair (W4, R*) does not clear the market; there

23 Appendix 2.A.1 shows that demand for each factor falls as W increases. It also derives the conditions
for the existence of positive factor prices and a stable equilibrium.
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Figure 2.4.1: Wage inequality in autarky and trade equilibria
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is excess supply of blue-collar workers at these factor prices. This arises because non-
exporters lower their sales at the new (higher) white-collar labour wage. As illustrated in
Figure 2.4.1, a stable equilibrium requires that the wage of blue-collar workers should fall
below W, and that of white-collar workers should rise above R* in the new equilibrium.
Thus, for any level of openness (Zx ), wage inequality (p) is higher in the trade equilibrium

than in autarky. Appendix 2.A.2 proves this result.

Result 2.4.1 Trade liberalisation between two identical countries leads to an increase in

wage inequality in favour of white-collar workers.

The model predicts an increase in wage inequality when a country opens to trade with
a similar country. This happens because of two reasons. First, compared to supplying
domestically, exporting uses white-collar labour more intensively. Second, the aggregate
supply of goods that are relatively more intensive in white-collar labour expands after trade
liberalisation. The result implies that one should consider the entire volume of trade of a
country when exploring the relationship between trade and wage inequality. The recent
increase in wage inequality may have been driven not only by North-South trade, but also
North-North trade in Northern countries and South-South trade in Southern ones.

The result that wage inequality is higher in the trade equilibrium compared to autarky

does not imply that country characteristics do not matter for the relationship between
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trade and wage inequality. According to the Heckscher-Ohlin-Samuelson theory, whether
trade liberalisation raises or lowers wage inequality depends on the relative factor endow-
ments between the trading partners. In the current framework, on the other hand, trade
liberalisation causes an increase in wage inequality in both trading partners regardless of
the relative factor endowments between them. What matters here is the relative factor
endowments within the countries. To be specific, the equilibrium level of wage inequality,
after trade liberalisation, depends negatively on the relative endowment of white-collar
labour in the country. As export sales are relatively intensive in white-collar labour,
trade liberalisation increases the relative demand for this factor. If its relative supply
is large in the country, then the extra demand can be met without a marked increase in
wage inequality. In other words, trade liberalisation between similar countries causes an
increase in wage inequality in both trading partners but, for a given openness, its level
is lower the higher the relative supply of white-collar labour. It is possible to generalise
this result: for a given change in openness, the resulting change in the equilibrium level of
wage inequality is lower the higher the relative endowment of white-collar workers in the
country. This prediction is consistent with the empirical evidence presented in Section
2.2.

One advantage of assuming an oligopolistic market structure in the model is that
it allows us to study how the equilibrium is affected by the degree of competition in
the economy. In the model, the number of suppliers of each good in each country is
exogenous and given by n. Although it is fixed, trade liberalisation increases the degree
of competition in the economy as some goods (z < Zx) are supplied by both domestic and
foreign firms in the trade equilibrium.?* In autarky, the average number of firms is equal

to n. In the trade equilibrium, it is equal to

2nzZx +n(l — Zx) = n(1 + Zx),

24Tt is a naive way of measuring the degree of competitiveness, but it still useful to consider the number
of firms supplying each good to have an idea about the degree of competitiveness in the country.

80



which is higher than in autarky.

Trade liberalisation increases the degree of competitiveness in the economy. On the
other hand, the degree of competitiveness also shapes the effects of trade liberalisation
on the economy. Given the topic of the paper, I am particularly interested in how wage
inequality in the trade equilibrium is affected by the degree of competitiveness in the
trading partners. Firstly note that wage inequality in the trade equilibrium is determined
by the change in the relative demand for white-collar workers, which is mainly determined
by the size of export sales. Trade liberalisation induces an increase in the relative demand
for white-collar workers because export sales are relatively more intensive in this factor.
It implies that a larger volume of exports should result in a higher level of equilibrium
wage inequality. The expression for export sales in (2.3.3) shows that an increase in the
number of firms lowers the sales of an exporter of good z < Zx, but increases the aggregate

export sales of the good:

0 [nyx(W, Ryn, n; z)] w .
X —)——)l
on (2n+1)

When the competition is tough in a market, i.e. n is high, exporters in the foreign market
face a larger group of firms which supply the same good more efficiently than themselves.
Therefore, for a given level of openness (Zx), their export sales will be lower compared
to the case of low competition. Nevertheless, aggregate export sales of good z will be
larger because of a larger number of exporters, i.e. extensive margin effect. Therefore, we
should expect the equilibrium level of wage inequality to be higher in more competitive
economies. We can generalise this result: for a given change in openness, the resulting
change in equilibrium wage inequality is higher the more competitive the economy.
Result 2.4.2 summarises the predictions of the model regarding the relationship between

openness and wage inequality in equilibrium. Appendix 2.A.3 proves the result.

81



Result 2.4.2 The lower the supply of white-collar labour, or the more competitive the
economy the higher is the change in equilibrium wage inequality for a given change in

openness (Zx).

2.5 Increase in White-collar Labour Endowment

Using the factor market equilibrium conditions in (2.4.2) and (2.4.3), we can do compar-

ative statics exercises using the following two differential equations:

dL* dL* dL*

i e = - 2.5.1

oy AW+ e —dix ——ds (2.5.1)
>0

dSX dSX dsX

—d —dzxy = ————df,; 2.5.2

<0 >0

where LX = LP — [, SX = SP — S. Here, I am interested in the effect of an increase in
the relative supply of white-collar labour (s) on wage inequality (p), and the goods margin

of trade (Zx). These effects can be expressed as follows using (2.5.1), (2.5.2), and (2.3.9);

dix —dSX Jds + S5 41X Jds

- 4L /dWy (2.5.3a)
ds dSX Jdzx — GimpdLX [dzyx
AW —dS¥[ds+ FLEALY /ds
ds dSX AW — SEHEE ALY JdW
AR OR  a(Zx)dW/ds + Wa(Zy)'dix/ds
ds ~ Os 0 '

An increase in the size of the trading partners, L, does not affect factor prices. Supply
of all goods, regardless of whether they are traded or not, increase proportionally. Endow-
ments of both blue-collar and white-collar labour also increase by the same proportion.
Therefore, according to equations (2.4.2) and (2.4.3), a rise in L leaves factor prices, W
and R, unchanged. Goods prices do not change either. Neary and Tharakan (2012)

also show that an increase in the size of the economy is neutral in a general oligopolistic
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equilibrium framework as it has no effect on the factor prices.
The same result does not hold when the relative size of the white-collar labour force,

s, increases. Using the expressions in (2.5.3a), we can easily see the following;

dix L
—X = >0, 2.5.4
ds dSX Jdzx — SbandLX [dzx (254
aw L .

ds dSX [dW — SLEEALX faw

dR

il —(1/0)(a(2x)dW /ds + Wa(2x)'dzZx /ds) < 0.

An increase in the relative supply of white-collar labour lowers its price, R. This reduces
the cost of supplying any good, with a greater effect on exports relative to domestic sales.
Some goods move from non-traded to traded category — the goods margin of trade zZx
increases. The resulting expansion in aggregate goods supply increases the demand for
both factors. Thus, the blue-collar wage W increases. The supply effect, however,
dominates the sales-expansion effect in the white-collar labour market. The following

result summarises these findings.

Result 2.5.1 An increase in the relative size of white-collar labour force, s, in both trading

partners reduces wage inequality p and increases the goods margin of trade Zx .

Using the expression for firm-level exports in (2.3.3) and the one for the white-collar

wage in (2.3.9), the export volume of good z < Zx can be derived as

n

V@) —al). (2.5.5)

Since both W and Zy increases as a result of a rise in the relative size of the white-collar

labour force, the volume of trade in the already-traded goods also increases.

Result 2.5.2 An increase in the relative endowment of white-collar workers leads to en-

dogenous globalisation, increasing both the intensive and the goods margins of trade.
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The result is in line with the theoretical findings of Matsuyama (2007) who shows that
an increase in the endowment of factors used intensively in international trade can lead
to globalisation. Result 2.5.2 extends the corresponding result in Matsuyama (2007) in a
number of ways. First, it strengthens his result by adding an intensive margin adjustment
to the goods margin. The availability of a larger endowment of the factor used intensively
in international trade, white-collar labour in this case, increases not only the range of
traded goods but also the volume of trade in the already traded goods. Second, it
shows that the result is robust to relaxing the assumption of Hicks-neutral improvement
in exporting technologies. Third, it shows that the result does not rely on the presence
of Ricardian differences between the trading partners. An increase in the endowment of
white-collar labour increases both the intensive and goods margin of trade even in a world
of identical countries.

Results 2.5.2 and 2.4.2 highlight the importance of the country’s factor endowments
for the relationship between trade and wage inequality. While the Heckscher-Ohlin theory
emphasises the differences in factor endowments between the trading partners, the current
framework emphasises the differences in factor endowments within the trading partners.
The results imply that a greater endowment of white-collar labour — the factor that is used
intensively in exporting — mitigates the undesired effect of globalisation on wage inequality.
Furthermore, an increase in the relative endowment of this factor leads to endogenous
globalisation and reduces wage inequality. These results have two implications. First,
although trade liberalisation raises wage inequality in any country, the magnitude of the
increase depends on the relative endowment of white-collar labour in the country. Second,
an exogenous change in the endowment of white-collar labour affects both wage inequality
and the level of openness of the country. Therefore, the endowment of the factor that
is used intensively in exporting plays an important role in shaping the consequences of

openness in a country.
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Next question is about the effect of an increase in the relative supply of white-collar
labour on welfare. Neary (2003) shows that we can express the indirect utility function

in terms of the second moment of prices;

U= -\ (2.5.6)

So, welfare is decreasing in the second moment of the prices. Using the price equation for
traded goods in (2.3.3), and for non-traded goods in (2.3.4), we can expand the indirect

utility in (2.5.6) as follows;

B Ex 2 1 2
77— _/ {a +2nWa(z) + nR (2m + 5)} Dy / {a +nWa(z) + nRm s
0 2n+1 Zx n+1
Now, we can use (2.3.9) to eliminate R from the above expression:
~ Zx
b - - / {a(m + 8) + (Wn/(2n + 1)) [20(2) — ((2m + ) /8)a(zx )]} d2(2.5.7)
0

—/ {a(m+0)+ (Wn/(n+ 1)) [a(z) — (m/@)Oz(ZX)]}2 dz.

To see the change in welfare as a result of an increase in the supply of white-collar
labour, differentiate (2.5.6) with respect to s. Welfare is affected by a change in s through
factor prices and the threshold good:

dU U dW . oU dzx
ds 8<I/(I)/ ds  0zZx ds

>0 >0 >0

(2.5.8)

Let us first study individual partial derivatives in (2.5.8).>° First, an increase in blue-
collar wage increases prices of any good, and thus reduces welfare. Second, an increase in
the goods margin of trade improves welfare as foreign competition reduces goods prices.

When the relative supply of white-collar labour increases, the resulting increase in the

25 Appendix 2.A.4 formally derives the signs of the partial derivatives.
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goods margin of trade tends to improve welfare, and the increase in blue-collar wage tends

to reduce it. Appendix 2.A.4 shows that welfare unambiguously improves.

Result 2.5.3 An increase in the relative endowment of white-collar workers unambigu-

ously itmproves welfare.

The intuition behind Result 2.5.3 is as follows. An increase in the relative supply of
white-collar labour lowers its price R. This reduces costs of all firms regardless of their
export status. Therefore, firms increase their domestic sales, and exporters increase their
export sales. Wage of blue-collar workers increases because of this sales-expansion effect.
So, good prices fall because of two reasons: first, white-collar wage falls; second, aggregate
supply of all goods expands. Thus, consumer welfare improves when s increases.

Result 2.5.3 suggests a new channel through which a worldwide increase in human
capital stock can benefit countries. Assuming that exporting is relatively white-collar
labour intensive, an increase in its worldwide supply lowers the cost of exporting. So,
exporters expand their sales, leading to an increase in the aggregate sales of traded goods
and a fall in their prices. Also, some goods move from non-traded to traded category.

As a result, global welfare improves.

2.6 Conclusion

I present a general equilibrium model where trade integration between two identical coun-
tries raises wage inequality between white-collar and blue-collar workers. In the model,
trade arises from strategic interactions between firms, and it brings about an increase in
wage inequality because, compared to domestic sales, export sales are more intensive in
white-collar labour. So, the model suggests a supply-side channel through which trade
integration between similar countries raises wage inequality.

I show that trade liberalisation between two identical countries increases wage inequal-

ity in both countries. To explain the effect of trade liberalisation on wage inequality,
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the model does not rely on differences in relative factor endowments between the trading
partners. Nevertheless, I show that relative factor endowments within countries matter
for the level of wage inequality in the trade equilibrium. For a given trade openness, wage
inequality is higher in countries that are relatively white-collar labour scarce. Also, the
degree of competitiveness affects the level of wage inequality in trade equilibrium. For
a given openness, wage inequality is higher the more competitive the economy. These
findings are consistent with the conclusion reached by Goldberg and Pavenik (2007) that
country characteristics, not necessarily relative to its trading partners, should matter for
the link between its level of globalisation and wage inequality.

Next, I consider the effect of an increase in the relative endowment of white-collar
labour on wage inequality. As one would expect, it causes a fall in wage inequality. An
interesting result is that a greater supply of skilled-labour expands the range of traded
goods and increases the export volume of already-traded goods, implying an endogenous
increase in globalisation. It introduces a new channel through which an increase in human
capital stock improves welfare.

Given that trade between similar countries accounts for more than half of world trade
flows, introducing a mechanism through which such trade flows can increase wage inequal-
ity is useful. The model developed here can explain why trade liberalisation episodes
accompanied by an increase in wage inequality in Southern countries. It can also explain
why changes in wage inequality are significant in such countries relative to their degree
of openness. In the case of Northern countries, the model suggests that one should con-
sider not only their trade volume with Southern countries but also with other Northern

countries when studying the effect of trade openness on their wage inequality.
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2.A Appendix

2.A.1 Derivatives of Factor Demands and Stability of
Equilibrium

Firstly, we need to show that the demand for each factor falls as W increases. In the

text, the factor demands are derived as follows:

L = LD: nl {(n+1)5a/ dz+W/ (ma(zx)/0 — a(z))dz

Tp) 6
+W/ZX 5) — a(z))dz},
sL = SP = n+L1)b{(n+é)6am Wm/O (ma(zx)/0 — a(z))dz
+W/ Zx) — a(z)) dz}.

First consider the demand for blue-collar workers. When Zy = 0, the factor market

equilibrium conditions are given by

B nL (n+1)da [* ! B

L = (1 [ 7 /0 a(z)dz+ W i a(z)(ma(0)/0 oz(z))dz} ,
B nL (n+ 1)dam ! B

sL = CFL [ 7 +W i m(ma(0)/6 oz(z))dz} :

where ma(0)/0 — a(z) < 0 for any z € [0,1]. So, in order for an equilibrium with a

positive wage to exist, the following should hold;

1
1—"9;?/ a(z)dz < 0, (2.A.1)
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néam

0b

Rewrite the equilibrium conditions to obtain

n+1 (néa [*

W (W/o a(z)dz — 1> =
n+1 /ndam _ B
Wm \_ o )

By Chebyshev’s integral inequality, we have

a(z)(a(z) — ma(0)/0)dz,

(a(z) — ma(0)/0)dz.

S— S—

/01 a(z)(a(z) — ma(0)/60)dz > /01 ofz)dz /Ol(a(z) — ma(0)/8)dz.

Then
n+1 (néa [* ! n+1 (ndam
7 <%/0 a(z)dz—l) >/O a(z)dzlwm ( i —s)}
néam [* ! noéam
w ), a(z)dz—m>/0 a(z)dz( 2 —s),
thus

m < 5/01 a(z)dz. (2.A.2)

This inequality should hold for positive factor prices to exist. Given the inequality in

(2.A.1), we must have

e oL [ : xale)
dw  (n+1)b {/0 a(z)(ma(zx)/0 — a(z))dz +~/0 o 11 (a(Zx) — a(z)) dz} <0,

o = s [ e -a@yis+ [ w0 -ae ] <o

A rise in blue-collar wage W increases costs, and thus reduces firm sales, leading to lower
demand for both blue and white-collar workers. On the other hand, a rise in W leads

to a fall in white-collar wage R so that the initial threshold good Zx remains unchanged.
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This indirect effect reduces firms’ costs, and demand for both factors tends to increase.
Overall, the direct effect dominates, and the demand for both factors falls as blue-collar
wage increases. The signs of the derivatives of the factor demands with respect to W and
Zx imply a positive relationship between the two variables: dW/dZx > 0.

Stability of equilibrium: For the equilibrium to be stable, we need 42457 - ds2 L7

AW dR ~ dW dR’
which implies
0°Zx + (2n + 1)m? 0y az)dz + 2n+1mf0 z)dz
(2n +1) mfo dz—{—@fo dz (2n+1 fo 2dz+f z)2dz
Expand the terms to obtain,
025X+(2n+1) 2 0" alz)dz + (2n+ Dm ) o
(2n+1 mfo z)dz+ 6 fo 2)dz (2n +1) fo 2)2dz + fzx 2dz

x [02x + (2n + 1)m?] [(Zn +1) /01 afz)?dz + /:X oz(z)gdz}

[2n—|—1 m/ dz+0/2x oz(z)dz] [e/gx a(2)dz + (2n+ )m /Ola(z)dz}
> (2n+1) [922)(/ )2dz + m? / 2dz—29m/ / (z)dz} ,

. i 2
since fo 2)%dz > (fo ) and Zx [ a(z2)%dz > (fOZX a(z)dz) by Chebyshev’s

integral inequality. Then we obtain

dLP dS”  ds” dL”
dW dR ~ dW dR

> (2n+ 1); (er / )z —m /0 - a(z)dz)2

> 0.

This is the condition required for a stable equilibrium.
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2.A.2 Proof of Result 2.4.1

The factor market equilibrium conditions in autarky are given by

1 P— J—
b _ / a(z)a Wal(z) Rmdz,
n 0 n+1
bs /1ma—Wa(z) _Rmdz.
n 0 n+1

The corresponding conditions in the trade equilibrium are

b #x 2(a — — — Ro ! - -
b / o(2) (a —Wa(z) — Rm)— R & +/ a(2>a Wa(z) Rde’
n 0 2n+1 ix n+1
bs /zx ma—Woz(z)—l—R(én—m) +<m+5)a—Wa(z)—RQ I
n 0 2n+1 2n+1
1 J— J—
+/ i Wa(z) Rmdz.
iy n+ ].

Assume that the pair (W4, R4) clears the factor markets in autarky. Now, consider the
market for white-collar workers at (W,4, R4) when the countries start to trade. For the

traded goods z € [0, Zx]|, their aggregate supply is larger after trade liberalisation:

2(a = Wya(z) — Ram) — RS _a— Waa(z) — R0
m +6
2n+1 2n+1
a—Waa(z) — Ram
n+1 ’

>m

So, there is excess demand for white-collar workers at (W4, R4) after trade liberalisation.
Let R* denote the white-collar wage that clears the white-collar labour market at Wy,
then we have R* > R4. Let L”(Wy, R*) denote the demand for blue-collar workers at
(Wa, R*). We need to show that there is excess supply of blue-collar workers at these

factor prices. We know that (LP)(Wy, R4) is equal to the supply of blue-collar workers.
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Thus, there is excess supply of blue-collar workers at (W, R*) iff
LP (W4, R*) — (LP)4(Wa4, R4) < 0.
Let us expand the expressions

EP(Wis, RY) — (EP)a(Wis, Ra)
s [ o S S0y [yt W M,

2n+1 x n+1
1 — —
—/0 oz(z)a WA:;(—E)l RAmdz
1 Ra— R* Zx .
0 n+1 0 n+1

Using the white-collar labour market equilibrium conditions in autarky and trade equilib-

ria, we have

0= Q/ZX yx(m,m;2) Z>dz+/1 (Ba = BJmi”,
0 n+1 0 n+1

So,

LD(WA7~R*) — (LP)a(Wa, Ra) ~
. (—Ee /0 - %dz) /0 o)+ /0 ZX a(z)%dz

x /:X - (a(z) _ 0 01 a(z)) dz.

m

Apply Chebyshev’s integral inequality to the last line;

LP(Wa, R*) = (L”) (W, Ra)

< i on yx(n, z)dz] UOX (a(z) - %/Oloz(z)) dz]
< % on yx (n, z)dz] UOX <a(z) —/Oloz(z)) dz]

< 0,
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as fOZX (a(z) — fol alz )> dz = Zx (fo o fol a(z)> < 0. Therefore, we obtain
LP(Wa, R*) = (LP)a(Wa, Ra) <0,

implying an excess supply of blue-collar workers at (W4, R*). As illustrated in Figure
2.4.1, W should fall below W4, and R should rise above R* to restore the equilibrium in
both markets. Let (Wx, Rx) denote the pairs of factor prices that clear the markets in
the trade equilibrium. Then, we have Rx > Ra, and Wx < Wy, implying py > p, for

any level of Zx. This completes the proof.

2.A.3 Proof of Result 2.4.2

To prove the result, use (2.3.9) to eliminate a from the factor market equilibrium condi-
tions. This allows us to write them in terms of p, W, and Zx. We can take their ratio

to eliminate W and obtain
5(n + l)mp + N(2x)

1= (2.A.3)
1)sp fo 2)dz 4 sD(Zx)

where N(Zx) =m fo oz(z))dz—kfogx % ((Zx) — a(z))dz,and D(Zx) = fol a(z)(a(Zy)—
a(z))dz + fZX Q‘Zil (&(EX) — a(z))dz, and N(zZx) — sD(Zx) > 0 so that the equilibrium

level of p is positive. At any equilibrium, the pair (p, Zx) should satisfy (2.A.3). Let us

re-write the expression as

5(n+1) (5 /0 () m> p+ sD(3x) — N(3x) = 0. (2.A.4)

In Appendix 2.A.1, I show that we need s fo z)dz—m > 0 for positive equilibrium factor

prices. So the left-hand-side is increasing in p. We also need to determine the size of the
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following;:

82;X 2n +1

(sD(2x) — N(x)) = a(Zx)’ (s /01 a2)dz —m + /:X Mdz) .

If N(2x) — sD(2x) > 0, we must have T (sD(2x) — N(2x)) < 0. Therefore, the left-

hand-side of (2.A.4) is decreasing in Zx. Then, in equilibrium, holding all else constant,

we have

dp a(Zx) (s Jya(z)dz —m+ [ Sgnzﬂedz)
=) = £=— > 0. (2.A.5)
X eq 7’L + 1 < f() dZ — )

€q

In words, greater openness in an equilibrium is associated with higher levels of wage
inequality. Now let us derive the responsiveness of the slope of the equilibrium locus with

respect to s and n, i.e. & and %. First let us differentiate ¢ with respect to s:

ds

o (/01 a(2)dz + /:X 2Z(j>1dz> (3/01 a(z)dz — m)
+ (/01 a(z)dz) (s /01 a(z)dz —m+ /OZX %dz)
(o) ([ ste) ([ 2

<0,

since 6 = m + d(n+ 1) > m, and fo 2)dz > M by the Mean Value Theorem for
integrals. So, we obtain % < 0. The result implies that, for a given change in openness,
the change in equilibrium wage inequality will be lower the greater the relative endowment
of while-collar labour in the country. In the case where Zx = 0, the equilibrium level of
wage inequality will be lower after trade liberalisation the greater the relative endowment

of while-collar workers.
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Now, let us define the following

A = a(iy) <s/0104(z)dz—m—|—/:x %@)

B = o(n+1) (s/ola(z)dz—m>,

such that & = —%. Obviously, % < 0 and g—f > 0 given s fol a(z)dz —m > 0. Then,
0A OB
o8 _ _Bo A%
on B2
> 0

For a given change in openness, the change in equilibrium wage inequality is higher the
more competitive the economy is. In particular, when Zxy = 0, the equilibrium level of

wage inequality for a given openness will be higher the more competitive the economy is.

This completes the proof.

2.A.4 Proof of Result 2.5.3

Using (2.5.7), the change in utility due to a change in s is given by;

U _ oU dW | 0U diy
ds OW ds = 0ix ds '

The partial derivative with respect to W is negative;

ou ! v 2 Op(n,n"; 2)
W -2 {/ﬂ p(n,n ,z)Wdz

where n* = {0,n}, and

ap(nan*v Z) o n ~ .
o = 2a(z) — [(2m +0)/0la(Zx)], z € [0, Zx),
op(n,n*;z) n i ]
oW n+1 [a(z) — (m/0)a(Zx)], 2 € [2x,1].
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As shown in Appendix 2.A.1, we have

2a(z) = (2m +0)/0)a(Zx) > 0,z €0, Z2x),

a(z) —(m/@)a(Zx) > 0,z € [Zx,1].

So,
oUu
- < 0.
ow

Let us derive the sign of the partial derivative with respect to Zx:

@ B Wn(2m + 9)

N #x 1 Wnm
8§X 20((2’_)() |:/O p(nanv'z)mdff—i—[ p(n7012>9( 1

—dz| > 0.
ix n+1)

Thus we have the following

U _ oU dW | 0U diy
ds 3<V(I)/ ds  0Zx ds

>0

Using the expressions in (2.5.4), we can expand this as follows

dU L (oUdL*  9U dL¥
ds D\OW dzy Oy dW |’

where D = (dL*X/dzx)(dS* /dW) — (dS¥ /dzx)(dLX /dW) > 0 in a stable equilibrium.

Substitute the expressions for % and % to obtain

7 Zx . X X
dU . _/ p(n,n;z) {dL (2a(z) _ 2m+ 5@(2)()) N dL* 2m + (5} I
0

ds n+1 |dig 0 aw 0
_/; p(:,f;lz) {ZZ (a(z) - %a(zx)) + %%} dz
_ _/01 p(Z,fiz) BZ: (a(z) - %a(zx)) + %%} dz
_/OZX pg:rf) {_Zza(zx) + %} dz.
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To determine the sign of this expression, we need to determine the size and the sign of

X ~ X
() + 4

arx dLX
B g
x| a(2) (Ba(z) - a(2)) d: + [ ) (afzx) ~ al2) d-
_%a(éx) /01 a(z)dz — ;7"5?)1 /:X a(z)dz

So, we have

dU o~ /01 p(n,n*; 2) [dLX (a(z’) _ @a(,%x)> + dL m] dz

ds n+1 |dix 0 aw 6
*p(n,n;z) [ dLX dLX
_ - il
/0 sl e Gl K
1 *. LX 1 Zx 2
> —/ p(m, ' 2) d~ az) — / az)?dz — / a(z) dz| dz

> 0,

since

(/01 a(z)dz> ( 01 %a(z)dz) < % </01a(z)2dz) < /01 o(2)%dz,
( /0 - a(z)dz> < /0 - a(z)dz) < ix ( /0 - a(z)2dz> - /0 X (e

Thus, we obtain % > (0. This completes the proof.

and

2.A.5 Data Appendix

The dataset used in the empirical analysis covers the following 63 countries: Argentina,
Australia, Austria, Burundi, Benin, Bangladesh, Belize, Bolivia, Barbados, Central African

Republic, Canada, China, Cameroon, Costa Rica, Cyprus, Czech Republic, Germany,
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Denmark, Algeria, Estonia, Finland, Gabon, United Kingdom, Guyana, Hong Kong (SAR,
China), Honduras, Hungary, India, Italy, Japan, Cambodia, Republic of Korea, Sri Lanka,
Latvia, Mexico, Mali, Mauritius, Malawi, Nicaragua, Netherlands, New Zealand, Peru,
Philippines, Poland, Portugal, Romania, Russian Federation, Rwanda, Sudan, Singapore,
Sierre Leone, Slovak Republic, Slovenia, Sweden, Togo, Thailand, Trinidad and Tobago,
Tunisia, Turkey, Uruguay, USA, Venezuela, Zambia.

The data on blue and white-collar wages are taken from the Occupational Wages around
the World (OWW) Database published by NBER. The source of the data on labour-force,
openness, and GDP is World Development Indicators, published by the World Bank. Data

on education indicators come from Barro-Lee (2010).
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Chapter 3

Cross-border Mergers and Wage

Inequality

Abstract

I present a general equilibrium model where cross-border mergers both affect
and are affected by wage inequality between white-collar and blue-collar workers.
Cross-border mergers are profitable because, first, they reduce competition, and
second they create cost synergies by allowing merger partners to avoid the additional
cost of supplying to their export markets (in terms of white-collar labour). Cross-
border mergers occur in waves and involve firms that are less efficient than exporters.
I show that there is a two-way causality between cross-border mergers and wage
inequality. On the one hand, wage inequality in favour of white-collar workers
increases the profitability of cross-border mergers. On the other hand, at any level
of openness, wage inequality is lower in the presence of cross-border mergers than
in their absence. This two-way causality creates a potential endogeneity problem
in the empirical analysis of the relationship.

3.1 Introduction

Entry by starting a new business unit might also be riskier than acquisition. The going
business is a working coalition. From the viewpoint of the foreign MNE, it possesses an
operating local management familiar with the national market environment. The MNE that

buys the local firm also buys access to its stock of information. (Caves (2007, pp. 86-87).
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Cross-border mergers and acquisitions (CBMAs, henceforth) accounted for about 60
percent of worldwide foreign direct investment (FDI, henceforth) flows over the period
2000-2007 (see Figure 3.1.1).!  The volume of CBMA transactions increased more than
ten-fold in 15 years, from USD 79.2 billion in 1992 to USD 880.5 billion in 2006. This
compares to a seven-fold increase in the volume of worldwide greenfield investment flows
over the same period.? In addition, CBMAs have been an important source of capital
for recipient countries, and their importance has been increasing over time.®> Hence,
exploring CBMAs is useful for a better understanding of the economy-wide implications

of international capital flows.

Figure 3.1.1: Share of cross-border mergers in total FDI flows
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CBMAs mostly take place between firms from similar countries. According to the
CBMA transactions data published by Capital 1Q, 76 percent of CBMA transactions in
manufacturing took place between Northern or Southern firms over the period 2004-2011

(see Figure 3.1.2). These firms can be assumed to have access to similar technology

T provide pre-crisis figures as the value of CBMAs fell sharply during the recent global crisis. Although
the value increased by 36 percent on an annual basis in 2010, it is still around one-third of its pre-crisis
value (World Investment Report, 2011). Thus, more recent figures do not reflect the general trend of the
CBMA activities.

2UNCTAD, FDI Statistics, 2012.

3 According to UNCTAD data, worldwide CBMAs as a share of gross fixed capital formation increased
from an average of 2 percent over the period 1990-1994 to almost 8 percent over 2000-2006.

4The share drops to 61 percent when the value of transactions is considered. Nevertheless, the value
of transactions is not reported for more than half of the CBMAs transactions in the database. Thus the
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and operate in a similar environment characterized, among others, by low barriers to
international trade. ~While cross-country differences in factor costs and technological
capabilities may explain CBMAs between Northern and Southern countries, they do not

satisfactorily explain the motives for CBMAs between Northern countries.

Figure 3.1.2: Share of cross-border mergers between similar countries
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In this paper, I extend the model developed in Chapter 2 to allow for CBMAs as an
alternative mode of foreign market entry, and study the implications of the rise of CBMAs
for wage inequality between white-collar and blue-collar workers. In the model, there
is a continuum of goods supplied by a small number of firms in two identical countries.
Goods differ from each other by the production efficiency of their suppliers. Production is
performed by blue-collar, and non-production activities — such as distribution, marketing,
consumer services — are performed by white-collar workers. For each good, domestic and
export sales differ from each other by the white-collar labour intensity. Exporters have to

maintain a distribution network in the foreign country with which they are not familiar,

figures based on the number of transactions are more reliable. The S&P Capital IQ database provides
information on worldwide domestic and cross-border M&As transactions. From the database, I extracted
all CBMAs transactions that took place and closed over the period 2004-2011. In the analysis, I included
only those in the following industries: materials, transport equipment and components, defence equipment
and products, building products, electrical equipment, machinery, consumer durables and apparel, food,
beverage and tobacco, household and personal products, computer and internet software, technology
hardware and equipment, semiconductors and semiconductor equipment, pharmaceuticals. The final
dataset contains about 10,000 CBMAs, and transaction value is reported for 4,677 of them.
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and they have to incur costs to gain information about foreign tastes and regulations. So,
exporting is more costly than supplying domestically since it requires more white-collar
labour. A firm can avoid the additional cost of exporting by engaging in a CBMA. This
is mutually beneficial as each firm gains the other firm’s local market information and
distribution network. Thus, CBMAs arise even between identical firms from identical
countries. This study, for the first time, combines the strategic and efficiency motives for
CBMAs in a general-equilibrium model, which have been treated separately in the existing
literature.

To the best of my knowledge, this study is also the first attempt at theoretically
understanding the impact of CBMAs, the most common mode of FDI, on wage inequality.
Three main predictions suggested by the study are as follows. First, CBMAs involve firms
that are less efficient than exporters. In equilibrium, the least efficient firms only serve
the domestic market, more efficient ones engage in CBMAs, and the most efficient firms
serve the foreign market via exports. Second, firms are more likely to enter a foreign
market via engaging in a CBMA rather than exporting the higher is the relative wage of
white-collar workers (wage inequality). Second, wage inequality is lower in the presence
of CBMAs than in their absence. The intuition is as follows: investment liberalisation
triggers a CBMA wave in goods markets where engaging in a CBMA is more profitable than
exporting. In these markets, post-merger firms undertake the non-production activities
more efficiently through their local plants, e.g. supply each market through their local
distribution networks. This reduces the employment share of white-collar workers in
the post-merger firms. Thus, the relative demand for white-collar labour falls in both
countries, leading to a fall in its relative wage. These findings suggest that CBMAs are
more likely to take place in countries where wage inequality is high, but an increase in
CBMAs relative to exporting lowers wage inequality in the country. It implies a two-
way causality between CBMAs and wage inequality, and creates a potential endogeneity

problem in the empirical analysis.
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> One plausible

A robust stylised fact about mergers is that they happen in waves.
explanation for this empirical fact is that there is strategic interdependence between firms’
merger decisions in an industry. Nevertheless, developing a model where mergers arise
only from strategic interactions between firms is a difficult task. Under Cournot compe-
tition, bilateral mergers between identical firms producing homogeneous goods and facing
linear demand are not profitable unless the merger creates a monopoly. This result, which
is due to Salant et al. (1983), is known as the Cournot merger paradox. The opposite
problem emerges under Bertrand competition: it leads to too many mergers. The follow-
ing solutions have been proposed to overcome such problems: introducing differentiated
products under Bertrand competition (e.g. Deneckere and Davison (1985)), endogenising
mergers (e.g. Qiu and Zhou (2007)), and allowing cost synergies (e.g. Perry and Porter
(1985), Farrell and Shapiro (1990)).

In an international context, cost synergies can arise from complementarities between
foreign and domestic assets. According to Teece (1986), a firm can use its technology
efficiently if it is utilised along with other capabilities, which are referred to as comple-
mentary assets.® Nocke and Yeaple (2007) formalise this idea and show that a firm, by
engaging in a CBMA, can reduce its costs in a foreign market as it gains access to its local
partner’s immobile assets such as local market knowledge. Nevertheless, their approach
abstracts from strategic considerations as they assume a monopolisticaly competitive mar-
ket structure. Neary (2007) develops a general equilibrium model of oligopoly where a
strategic motive for CBMAs arises as they reduce the extent of competition in a market.
In his framework, low-cost firms in one country acquire high-cost firms located in the other
country. So the model abstracts from cost synergies that may arise from international

mergers. 7

>Toxvaerd (2008) cite several empirical studies reporting this finding.

6Cheng (2006) tests the hypothesis that greater need for complementary assets increases the likelihood
of foreign market entry through acquisition relative to greenfield investment, and his empirical findings
confirm it.

"Head and Ries (1997) develop an oligopolistic model where CBMAs occur because post-merger firm
enjoys synergies through lower costs. Nevertheless, they take a partial-equilibrium approach.
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The current study combines the strategic and efficiency motives for CBMAs, which
have been treated separately in the existing literature.® In particular, it marries the
efficiency motive arising from asset complementarity, introduced by Nocke and Yeaple
(2007), with the anti-competitive motive arising from strategic interaction between firms
in a general equilibrium framework, developed by Neary (2007). Firms located in either
country are identical. Nevertheless, as exporting requires more white-collar labour than
supplying domestically, a domestic firm is more efficient than an exporter in a market.’
This creates an incentive for high-cost firms to engage in CBMAs. By doing so, firms gain
access to each others’ local distribution networks and market expertise, leading to lower
costs of supplying to their respective export markets.! Thus, even when there are more
than two firms in the market, identical Cournot firms, facing linear demand and producing
homogeneous goods, find it profitable to engage in mergers in some goods markets. In
other words, the well-known "Cournot merger paradox", proposed by Salant et al. (1983),
does not arise in the model. Thus, by combining the strategic motive with an efficiency
motive for CBMAs, the model overcomes the difficulties encountered in modelling CBMAs
in oligopoly.

The theoretical literature on the effects of FDI on wage inequality is extremely scarce.
Markusen and Venables (1997) develop a two-sector general equilibrium model where firms
operating in the monopolistically competitive sector can fragment production geograph-
ically. Such firms have to incur three types of costs: firm-level fixed costs in terms of
skilled-labour, plant-level fixed costs in terms of skilled and unskilled-labour, and produc-
tion costs in terms of unskilled-labour. Under these assumptions, they show that whether
investment liberalisation raises wage inequality (in favour of skilled-labour) depends on

the country’s factor abundance. In particular, it raises wage inequality in the skill-labour

8 Appendix 3.A.5 provides a literature review of the motives for FDI.

9Qiu (2010) assumes a similar asymmetric cost structure in an international Cournot duopoly model to
study firms’ incentives to form strategic alliances. Nevertheless, he does not examine the choice between
exports and CBMAs.

Tn an empirical study, Javorcik (2004) also mentions building distribution networks as a motivation
for foreign investment.
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abundant country, and in both countries when the countries sufficiently differ from each
other in their factor abundance. On the other hand, Feenstra and Hanson (1996) present
a North-South model and show that capital flow from the North to the South — interpreted
as outsourcing or vertical FDI- increases wage inequality in both regions. This happens
because it forces some input production to move from the North to the South; these inputs
are more skill-intensive than the ones that have already been produced in the South and
less skill-intensive than those left in the North. Thus, FDI raises the relative demand for
skilled-labour in both regions. Nevertheless, the result may not follow, or may even be
reversed, when the two regions converge in terms of skill abundance; e.g. FDI between
Northern or Southern countries.

Compared to the theoretical literature, the empirical literature on the relationship
between FDI and wage inequality is more extensive, but far from conclusive. Among the
industry-level studies, a positive relationship is reported by Figini and Goérg (1999) for
Ireland, and by Taylor and Driffield (2005) for the UK. On the other hand, Blonigen and
Slaughter (2001) find no significant relationship between FDI and wage inequality in the
US, with an exception for Japanese FDI into the US. Their results show a negative effect
of Japanese foreign investment on wage inequality in the US. One possible reason that
the results reported by Blonigen and Slaughter (2001) differ from those reported by Figini
and Gorg (1999) and Taylor and Driffield (2005) is that they control for industry fixed
effects in the estimation, thus their results are less likely to be contaminated by industry
heterogeneity. Among the cross-country studies, Gopinath and Chen (2003) use data for
26 countries, 15 developed and 11 developing, and find a positive, though insignificant,
association between FDI and wage inequality between non-agricultural and agricultural
workers. In another study, Bruno et al. (2004) focus on three Eastern European countries,
namely Poland, Czech Republic, and Hungary. Their results show that, between 1994
and 2002, larger inflows of FDI were associated with higher wage inequality in Poland

and lower inequality in Czech Republic. In the case of Hungary, their result show no
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significant association between FDI and wage inequality. Figini and Gérg (2007) study
the relationship between FDI and wage inequality across industries in a sample of 100
countries over the period 1980-2002. They find a positive and non-linear relationship for
developing countries, and a negative relationship for developed countries.

Empirical studies on the effect of FDI on wage inequality, ex-ante, predict a positive
one. The main reason is that FDI is seen as a mode of transferring technology to the
host country (Figini and Gorg (1999, 2011). As more advanced technologies arrive, firms
located in the host country would upgrade their technologies by employing more skilled-
labour, increasing its relative demand and wage. An obvious corollary of such reasoning
is that, the employment share of white-collar labour in the acquired plant should increase
after acquisition. This is, however, rejected by the empirical findings of Arnold and
Javorcik (2009). They use Indonesian plant-level data to study the performance of the
acquired plants over the period 1983-2001. Their results suggest that the employment
share of white-collar labour in the acquired plants even contracts, albeit slightly, after
acquisition. It may explain the lack of positive relationship between FDI and wage
inequality reported by a number of studies. I would like to note that the current paper’s
predictions are consistent with the empirical evidence reported by Arnold and Javorcik
(2009).

The model presented in this paper has features that are consistent with the empirical
evidence. The model assumes that domestic and foreign sales have different factor in-
tensities. To be specific, employment share of white-collar labour is higher at exporters
than at non-exporters, as confirmed empirically by a number of studies (e.g. Bernard and
Jensen (1997), Bernard and Wagner (1997), Maurin et al. (2002)). The model predicts
that, after trade and investment liberalisation, the least efficient firms do not participate
in global business. Among those that participate, less efficient ones engage in CBMAs to
save the additional non-production costs associated with exporting. The implied produc-

tivity sorting is in line with the empirical findings of Trax (2011). She uses a large dataset

109



Figure 3.2.1: World FDI and trade flows
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of British firms and reports that, in industries where marketing activities are important,
CBMAs involve the least efficient firms among internationally active firms.

The paper is organised as follows. Section 3.2 reports some stylised facts and econo-
metric evidence regarding the link between FDI and wage inequality. Section 3.3 presents
the model, derives CBMA incentives, and studies how they are affected by wage inequal-
ity and the degree of competition in the market. Next, the model is extended to general
equilibrium to compare wage inequality in the absence and presence of CBMAs. Section

3.4 concludes.

3.2 Empirical Motivation

The period starting from mid-1980s to early 2000s witnessed a marked increase in the ratio
of worldwide FDI to trade flows (see Figure 3.2.1). The ratio did not increase because
of a fall in world trade flows but because of a faster growth in world FDI than in trade.
As T discuss in Section 3.1, much of the growth in FDI was due to CBMAs rather than
greenfield investment.

In Chapter 2, I show some simple figures that illustrate a positive association between

trade and wage inequality — relative wage of white-collar workers to that of blue-collar
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Figure 3.2.2: Wage inequality and FDI-to-trade ratio (1985-2003)
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workers. Here, I will use the same data and try to show what happens if FDI is added in
the picture. I consider a sample of 63 countries over the period 1985-2003.'' Time-series
data on CBMAs are not available for such a large set of countries. Given that CBMAs
are the dominant form of FDI, I will use FDI data to proxy for the volume of CBMAs.'?
Figure 3.2.2 plots the period change in wage inequality against the period change in the
FDI-to-trade ratio.!> Data show a negative and significant correlation between the two
across the countries in the sample: those countries where FDI flows grew faster than trade
flows experienced a fall in wage inequality.!* For instance, in Denmark and Iceland, the
FDI-to-trade ratio almost doubled, and wage inequality fell during the period.

To have a better understanding of the relationship between wage inequality and FDI,
I also conduct a simple empirical exercise. ~ As in Chapter 2, I take the benchmark
empirical specification of wage inequality in Epifani and Gancia (2008). To explain wage
inequality, they include openness ratio, market size, and schooling, as a proxy for skilled-
labour endowment, in the specification. Their results suggest that openness is positively

and significantly associated with wage inequality. In Chapter 2, I replicate their results

1See Appendix 3.A.4 for data sources and the list of countries included in the analyses that follow.

12The correlation between the value of CBMAs and FDI flows is 0.85 in the sample of countries for
which UNCTAD publishes CBMA data.

I3FDI-to-trade ratio is the sum of FDI inflows and outflows to the sum of imports and exports.

14Spearman’s rho between the period change in wage inequality and FDI-to-trade ratio is -0.22 with a
corresponding p-value of 0.068.
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qualitatively and also show that the correlation between wage inequality and openness is
smaller the greater the skilled-labour endowment in a country.

Here, I add FDI to the benchmark specification in Epifani and Gancia (2008). As I
discuss in Section 3.1, empirical studies mostly use FDI inflows to explain wage inequality.
They hypothesise that foreign firms bring advanced technologies into host countries, which
are intensive in skilled-labour, and their adoption by domestic firms raises the demand
for skilled-labour. Theoretical studies, on the other hand, suggest that outward FDI is
equally important (e.g. Markusen and Venables (1997), Feenstra and Hanson (1996)). To
capture both strands, I add inward and outward FDI separately in regressions.!> Table
3.2.1 presents the results. In all specifications, the coefficient on openness is positive
and significant. Thus, adding FDI-related variables does not affect qualitatively the
association between trade and wage inequality. In Column (1), I include only inward
FDI. TIts sign indicates that, controlling for openness, inward FDI is negatively associated
with wage inequality. Nevertheless, the coefficient is not statistically significant. This
is in line with the results reported by a number of empirical studies in the literature,
which I discuss selectively in Section 3.1. In column (2), I include only outward FDI. Its
coefficient is negative and highly significant. Controlling for their trade volume, a rise
in foreign production by a country’s firms is associated with lower wage inequality in the
country. This result is robust to including inward FDI as an additional covariate (column
(3)). In that case, the coefficient of inward FDI also becomes significant. Nevertheless,
the results show that, compared to inward FDI, outward FDI matters more for wage
inequality.

Overall, the results presented in Table 3.2.1 suggest that, after controlling for trade
flows, an increase in the volume of FDI in a country is associated with a lower wage
inequality between white-collar and blue-collar workers. In the next section, I present a

model that generates predictions in line with this finding.

15In the data, the simple correlation between inward and outward FDI is 0.41.
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Table 3.2.1: Cross-border mergers and wage inequality

Dependent variable: relative wage of white-collar workers

(1) (2) (3)

Openness 0.319°  0.415° 0.319¢
[0.180]  [0.163] [0.179]
In(Country size) 0.642  0.759° 0.756¢
[0.415]  [0.443] [0.450]
Schooling —0.058 —0.158 —0.169
[0.098]  [0.105] [0.111]
Inward FDI —0.034 —0.111°
[0.042] [0.049]
Outward FDI —0.232¢ —0.311¢
[0.085] [0.098]
Number of obs. 529 528 528
Number of groups 63 63 63
R-squared 0.61 0.64 0.65

Robust standard errors in brackets.*p<0.01;p<0.05;°p<0.1. All speci-
fications include a full set of country and year fixed effects. Openness is
the ratio of the sum of merchandise exports and imports to GDP. Coun-
try size is measured by total labour force. Schooling denotes the average
years of secondary schooling. Inward (or outward) FDI is measured as
a share of GDP. In all specifications, schooling and FDI variables are
lagged one-year.

3.3 Model

Here, I extend the model developed in Chapter 2 to allow for CBMAs as an alterna-
tive mode of foreign market entry. I do it in two steps. First, I identify the cases
where engaging in a CBMA is more profitable than exporting.  In doing so, I take a
partial equilibrium perspective. An additional cost of supplying to the export market,
when combined with sufficiently high production costs, can make engaging in a CBMA
more profitable than exporting. In the second step, I add labour markets to derive the
implications of CBMAs for factor prices.

I start with a short summary of the model developed in Chapter 2. There are two
identical countries and a continuum of goods, z € [0, 1], each of which is produced by
a small number of firms n > 2 in each country, home and foreign. Cost of producing

good z is denoted by «(z) and independent of the destination market. Cost of supplying
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the good, however, depends on the destination; it is equal to m if the good is sold in the
domestic market, and m + 9, § > 0, if it is exported. The two activities, production
and non-production, are performed by two types of workers — blue-collar and white-collar,
respectively. Goods are ordered on the unit interval such that production efficiency of
their suppliers is decreasing: «(z)’ > 0. Non-production costs are not indexed by good.
The cost of supplying one unit of good z is;
wa(z) + rm, for domestic sales
c(z) = { ;

wa(z) + r(m + 0), for export sales

where w denotes the wage of blue-collar workers, and r denotes that of white-collar workers.
There are L individuals in the economy, each with income of /. They have identical
continuum-quadratic preferences, implying linear demand functions from the perspective

of firms:

Ulfa()}] = / {aaz(z)—%bx(zﬂ dz,

la = (b/L)q(2)];

=
N
I
Sl o

where p(z) denotes the market clearing price, ¢(z) the aggregate output of good z, and A

is the Lagrange multiplier attached to consumer’s budget constraint.'¢ It is equal to

A{p()}. 1] = “M—‘“

2

where ) denotes the first moment of the distribution of prices, and b denotes the second

moment:

1 1
/ﬁf:/ p(z)dz and u’g’:/ p(z)*dz.
0 0

The aggregate supplies of blue-collar and white-collar workers are given by L and sL,

16Tn the equilibrium, we must have ¢(z) = Lz(z).
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respectively. The income of an average individual is then equal to

I=w+rs+1I/L,

where II denotes aggregate firm profits in the country. In these models, it is convenient to
choose the marginal utility of income \ as numéraire. So, I will use "marginal real factor
prices": W = Aw and R = Ar. Now, it is easy to derive the firm level outputs (domestic

and export) and the resulting market-clearing price of good z:*

a—Wa(z) + R(dn —m)

y(n,n; z) @n £ 1b/L , (3.3.1)
. a—=Wa(z) = Rm+d(n+1)]
ux(mymz) = (2n + 1)b/L ’
i z) = a+ 2nWa(222 1— 71”LR(2m +9) .

In Chapter 2, I show that only some goods are traded in equilibrium. In particular,
good z is traded between the countries if z € [0, Zx], and the threshold good is determined

by the following condition

yx(n,n,;Zx) > a— Wa(ix) — Rix >0,2x <1,

where 0x = m + d(n + 1). This is a complementary slackness condition. As in Chapter
2, T only consider the case where Zx < 1. Thus, setting yx(n,n;Zx) to zero pins down

Zx. If a good is not traded, its market-clearing price and firm-level sales are given by:

a—Wa(z) — Rm

y(n0:2) = =
. _a+nWa(z) + Rm)
p(n,0;2) = —— i

17Since countries are identical, I focus on the equilibrium in one market. As in Chapter 2, y(-) denotes
a firm’s domestic sales, and yx (+) its export sales. They are expressed in terms of the number of domestic
firms and exporters. For instance, y(n,n; z) denotes domestic sales of a firm selling good z when there
are n domestic firms and n exporters.
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Now, we are ready to introduce CBMAs and study firms’ incentives to prefer CBMAs

to exporting.

3.3.1 Incentives for CBMAs

Our first task is to determine the goods markets where firms prefer engaging in CBMAs
to exporting. This will determine the industry structure for each good market when the
model is extended to general equilibrium in Section 3.3.2.

I use the sequential merger game setup proposed by Salvo (2008) who extends the
game setup developed by Nilssen and Sgrgard (1998) to a two-country world. Here is
the game setup: there are n merger stages, and a final production stage. Prior to the
first merger stage, each home country firm is paired with one foreign country firm.!® At
every merger stage, a pair of firms decides whether to merge. If a pair decides not to
merge, then in the production stage the firms independently compete with other firms. If
a pair decides to merge, the merged firm supplies each market from a local plant. In the
production stage, independent and merged firms engage in Cournot competition.  This
is the simplest merger game one can think of. To make it more realistic, one can extend
the game in various ways.!  Nevertheless, as the merger formation process is not the
focus of this paper, I use this simple setup.

To determine the cases where CBMAs are profitable, we need to define firms’ net gain

0 A CBMA takes place only if the net gain from a merger is

from forming a merger.”
positive. Following Neary (2007), define the net merger gain, G(n — 1,n — 1, 1), as the

difference between profits of the merged firm (mj,(.)) and combined pre-merger profits of

180nly bilateral mergers are allowed — assuming that multilateral mergers are costly to form, and that
engaging in such a merger does not create any additional cost synergies to merger partners.

Y9For instance, a recent paper by Toxvaerd (2008) provides a complete explanation of merger waves by
developing a quite sophisticated model.

20Please note that domestic mergers are not profitable. From the well-known result derived by Salant
et al. (1983), we know that when a market is populated by more than two identical firms that produce
homogeneous goods, have constant marginal costs, and face a linear demand, a bilateral merger is not
profitable unless it creates cost synergies.
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the merger partners:?!

Gn—1n—-11)=my(n—1n-1,1) —27(n,n,0). (3.3.2)

So, if the first pair of firms decides to merge, G(n — 1,n — 1, 1) should be positive. The
condition is necessary but not sufficient for a merger to take place. Or, as Neary (2007)
calls it, the condition is myopic: it does not take into account mergers that may take place
in the subsequent stages. This drawback is, however, not crucial for the focus of the
paper. Here, I focus on merger incentives between producers of different goods, and on
the role that additional cost of exporting plays in shaping such incentives. In this sense, it
is enough to know that, if a merger takes place, the merger gain should be positive. And
whether a merger always takes place when the merger gain is positive is another research
question that is out of the paper’s scope.

Since the game is one of perfect information, its subgame perfect (Nash) and backward

22 Therefore, we can start with deriving the equilibrium of

induction equilibria coincide.
the production stage. Then, using the equilibrium outputs in the production stage, we
can derive the merger gains for each pair of firms. To find the subgame perfect Nash
equilibria (SPNE), we can refer to a study by Salvo (2008). For a class of oligopoly
models, Salvo (2008) states two conditions that lead to an "all-or-none" merger result in
equilibrium. The "all-or-none" merger result implies that the SPNE of the game include
either no merger or a merger wave where all firms engage in bilateral mergers. Our first
task is to derive the conditions under which a single merger is profitable in isolation —
G(n —1,n—1,1) > 0. The second is that, under such conditions, we need to check
whether Salvo’s two conditions for an all-or-none merger result are satisfied.

As I mentioned before, a merged firm supplies each market from a local plant. So, its

output in a market is not different from the output of a domestic firm: yy(n—1,n—1,1) =

21G(n—1,n—1,1) is expressed in terms of the number of domestic firms, exporters, and merged firms,
respectively. Sales and prices are defined accordingly.
22] am focusing on pure strategies only. Also, I assume that mergers are irreversible.
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y(n —1,n —1,1). In other words, when two firms merge, the resulting market output
is equal to the one that would arise when n domestic and n — 1 foreign firms produce in
the market. We can use the firm-level sales derived earlier to formulate the gain from a

single merger for producers of good z:?3

Gn—1,n—-11) = 7yn—1,n—-11)—27r(n,n,0) (3.3.3)
n—1n—-11)+y(n,n0
o« yx(n,n,0) o o )y ) —yx(n,n,0)] .

According to the expression, the condition G(n —1,n — 1,1) > 0 defines a range of goods
which can be profitably exported, but their producers find engaging in a CBMA even more
profitable:

yy(n—1,n—1,1)+y(n,n,0)
2n

—yx(n,n,0) > 0; yx(n,n,0) > 0.

Now substitute the corresponding outputs in the first condition above to obtain:

yuy(n—1,n—1,1)+y(n,n,0)
2n

—yx(n,n,0) > 0iff =, (n)(a=Wa(2))+R(p1(n)+0py(n)) > 0

where ¢, = 4n? —4n — 1 and ¢, = 4n3 +8n%? —n — 1. Thus, in a case where exporting is
profitable, engaging in a CBMA is even more profitable iff the following inequality holds

a
— — 3.4
a(2) > 1 = . (3.4

where p = R/W and 0y = m + §(¢y/¢,). Furthermore, we know that exporting is
profitable, yx(n,n,0) > 0, iff the following condition holds:

a
az) < W pOx.

23See Appendix 3.A.1 for the derivation of the following expression.
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It is easy to see the following relationship between 0x and 0,;:

Oy —0x =X0>0 for mn>1andd >0,

where A = %. So, engaging in a CBMA is more profitable than exporting when
— R0 — R0
a(Zy) = GTM <a(z) < “TX = a(Zy). (3.3.5)

In Neary (2007), the situation where identical domestic and foreign firms compete
in a market is a special case. He usually assumes that a domestic and a foreign firm
have different production technologies, and thus they produce at different costs. For the
special case, he shows that a CBMA, unless it creates a monopoly, is never profitable. This
provides an example of the well-known "merger paradox" result by Salant et al. (1983).
Here, I modify the case in two ways: first by distinguishing between a firm’s production
and non-production costs, and second by introducing an extra cost that creates a wedge
between non-production costs at home and in the export market. With such extension, I
show that when production costs are sufficiently high, a CBMA between two identical firms
can take place. It can take place even when more than two firms operate in the market.
The reason is that, by engaging in a CBMA, the firms gain access to each others’ local
market knowledge, and reduce the cost of supplying to their respective export markets.
The relative employment of white-collar labour by a post-merger firm is m/a(z) while that

24 So, a CBMA creates cost synergies by allowing

by an exporting firm is (m + ¢)/a(z)
merger partners to save white-collar labour costs.
Now, we can study when serving the foreign market through engaging in a CBMA

becomes more attractive than exporting. To do so, we need to consider the interval

defined in (3.3.5). It is easy to see that the interval shrinks as the number of firms

24This is in line with the empirical findings of Arnold and Javorcik (2009).
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mcreases:

Oa(Zx) —a(Zy)) O 12n? +4n + 1
- — =4 0.
an o PO = 0x)] Plan —dn—12 =" (3.3.6)
and it expands as wage inequality increases:
oo —al) _,

dp

The following result summarises the findings so far.

Result 3.3.1 Assume that firms can serve the foreign market through either exports or
engaging in a CBMA. The least efficient firms do not serve the foreign market. The most
efficient firms serve the foreign market through exports, and less efficient ones through
engaging in CBMAs. Market concentration and wage inequality in favour of white-collar
workers expand the range of goods markets where firms serve the foreign market through

engaging in CBMAs.

The range of goods markets where CBMAs are more profitable than exporting expands
with market concentration. The post-merger firm reduces its sales, and given that outputs
are strategic substitutes in Cournot competition, outside firms free-ride on the merger by
expanding their sales. As higher market concentration is associated with a smaller number
of free-riders, CBMAs become profitable in a wider range of goods markets.

Wage inequality in favour of white-collar labour also expands the range of goods mar-
kets where CBMAs are profitable. The intuition is straightforward: the extra cost of
supplying to the export market is paid in terms of white-collar labour units, thus a higher
relative wage of white-collar labour increases the profitability of CBMAs by boosting the
resulting cost savings from a CBMA. This result is important as it implies that, from an
individual firm’s perspective, wage inequality affects the profitability of CBMAs relative

to exporting.
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In this framework, greenfield investment can easily be added as another mode of foreign
market entry. In that case, the productivity sorting explained in Result 3.3.1 would be
altered. The sorting between firms undertaking greenfield investment and those engaging
in CBMAs would be determined by the fixed cost of establishing a plant in the foreign
market and its factor intensity. Nocke and Yeaple (2007) consider the choice between
greenfield investment and CBMA in a model with monopolistic competition. Their re-
sults suggest that the sorting between firms that choose greenfield investment and those
that choose CBMAs depends on industry characteristics. In particular, they show that,
in industries where non-mobile firm capabilities (e.g. marketing, distribution) are impor-
tant, CBMAs involve the least efficient firms among internationally active ones. This is
consistent with the productivity sorting prediction described in Result 3.3.1.

Having shown that engaging in a CBMA can be more profitable than exporting in some
goods markets, we can check whether the game satisfies the conditions for an all-or-none
merger result. Salvo (2008) shows that all-or-none merger result is the SPNE of a merger

game if the game satisfies the following conditions:

1. Mergers have anti-competitive effect: a merger increases the profits of the outside

firms.

2. Outside firms respond pro-competitively to a merger: a merger increases the prof-
itability of subsequent mergers. The reason is that each merger reduces the number

of free-riding firms.

Appendix 3.A.2 shows that the merger game studied here satisfies both conditions. As
a result, the game has two SPNE: one with all possible bilateral mergers taking place (all-
merger equilibrium), and the other with all firms competing independently (none-merger

equilibrium).

Result 3.3.2 Assume that a single CBMA is profitable in the market for good z. If it

takes place, then subsequent CBMAs will also take place. In other words, CBMAs occur

121



N WAVeES.

3.3.2 General Equilibrium in the Presence of Cross-border

Mergers

From Chapter 2, we know the general equilibrium implications of the none-merger equi-
librium. Now, it is time to derive the implications of the other — a CBMA wave in some
goods markets — for wage inequality.?’

In (3.3.5), the upper bound of the interval is the production cost of the threshold good
for exporting: Zxy. The lower bound defines another threshold good, Z,;, producers of
which are indifferent between exporting and engaging in a CBMA. So, we obtain the
following industrial structure: producers of goods [0, Z);] export to the foreign market;
those producing (25, Zx) engage in CBMAs to serve the foreign market; those producing
[Zx, 1] serve domestic market only. As mentioned earlier, a merged firm serves each market
from its local plant, it implies that for goods markets z > Z,;, the ownership of firms
does not matter; sales volume of a merged firm is equal to the one of a domestically-owned
firm. So, CBMAs will simply restrict the range of traded goods in equilibrium. The

implied labour market conditions are given by:

L= (LD)M = n{/OZMa(z)[y(W, R;n,n; z) + y (W, Ryn,n; 2)]dz (3.3.7a)

—l—/ a(2)y(W, R;n,0; 2)dz } ,

sL=(S"),, = n{/ [my(W, Ryn,n; z) + (m + 8y (W, R;n,n; z)] dz (3.3.7b)
0
1
+ [ my(W,R;n,0; z)dz}.

ZMm

We can use the equation for the threshold good Zx and eliminate R from the labour market

2 There is also an intermediate case: mergers occur in some of the goods markets where they are
profitable. As it is not possible to predict which ones, I skip such case.
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equilibrium conditions;

to obtain

L= (LD)M: (nZLl)b{(n; )M/ dz+W/ (ma(Zx)/0x — a(z))dz

(3.3.8a)

| M)y —a(z))dz},

2n+1

- (5”)

~nL (n 4+ 1)oam
M (n+1)b Ox

+W/ 2n—i—1 X)—a(z))dz}.

Four key endogenous variables in the model — W, R, Zx, Z); — can be solved using the

+ Wm/o (ma(Zx)/0x — a(z))dz (3.3.8b)

two factor market equilibrium conditions in (3.3.7a) and (3.3.7b), and the two equations
that determine the threshold goods markets for exporting and CBMAs in (3.3.5).

Here, I would like to discuss how introducing CBMAs as an alternative mode of for-
eign market entry changes the model’s properties. When we look at the factor market
equilibrium conditions in (3.3.7a) and (3.3.7b), the only difference we see is that the range
of traded goods shrinks from [0, Zx] in the absence of CBMAs to [0, Z5,] in their presence.
This has two important general equilibrium implications. First, the responsiveness of the
factor demands to the threshold good is now non-negligible. In the no-CBMA case, the

responsiveness of the factor demands to a change in Zx is given by:

o (LP

% O‘(gX) (y(W, R; n,n; '%X) + yX<W? R; n, Ty 2X>_y(VV7 R; n, O; 2X)) )
X

o (SP

% = m(yW, Ryn,n; Zx) + yx (W, Byn, n; Z2x)—y(W, R; n, 0; Zx))
X

—i—éyX(VV, R; n,n; 5)()

123



Both are zero since y(W, R;n,0,0; Zx) = 0. In the presence of CBMAs, the corresponding

partial derivatives are

o(LP

% - a<2M)(y(WR§nanaO;2M>+yX(VV’R;n>n70;§M)_y(VV7R;n’()?O;gM))7
X

o (SP
X

+(5yX(I/V, R; n,n, 0; EM)

In this case, both partial derivatives are greater than zero as yx (W, R;n,n,0;Zy) > 0. In
the absence of CBMAs, the range of goods that can be profitably traded is the same as the
one where goods are actually traded. On the other hand, in their presence, the range of
goods that can be profitably traded is larger than the one where goods are actually traded.
So, an increase in Z,s, an increase in the range of traded goods, induces a non-negligible
increase in both factor demands. The second important general equilibrium implication
of allowing for CBMAs in the model is that an increase in the range of traded goods has
a non-negligible effect on welfare. In the absence of CBMAs, the effect of a change in
Zx has a negligible effect on welfare since export sales of the newly-traded goods are very
small. In their presence, an increase in z); significantly increases the aggregate supply in
the newly-traded goods markets, and thus reduces their prices. So, it has a non-negligible
positive effect on welfare.

An interesting question is, what would be the effect of investment liberalisation that
allows for CBMAs on the level of wage inequality in a country? The answer is, it reduces,
but why? Here, I give an intuitive explanation and relegate the proof to Appendix
3.A.3. A CBMA wave simply restricts the range of traded goods. Compared to a no-
CBMA equilibrium, the aggregate sales of goods z € (zy, Zx) are lower, and so is the
total demand for both factors (see Figure 3.3.1).2° As post-merger firms reduce their
relative employment of white-collar workers, the resulting fall in the demand for white-

d(LP) d(sP” d(sP) d(L”
26Gtability in the factor markets requires ( dW) a4 dR)M > ( dW) a4 v R)

M
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Figure 3.3.1: Factor prices with and without cross-border mergers

collar workers is relatively higher. Thus, wage inequality is lower in the presence of

CBMAs than in their absence.

Result 3.3.3 Assume that foreign market entry via CBMA is made available to firms as
an alternative to entry via exports. For any level of openness (Zx), equilibrium wage

inequality in the presence of CBMAs is lower than in their absence.

Here, I compare two equilibria: one without CBMAs, and one with CBMAs. Result
3.3.3 tells that, at any level of trade openness, wage inequality is lower in the presence of
CBMAs. When combined with Result 3.3.1, it implies that CBMAs are attracted by high
wage inequality in favour of white-collar workers, but once they occur, they tend to reduce
wage inequality. When this potential endogeneity is addressed, Result 3.3.3 suggests a
negative effect of CBMAs on wage inequality. This prediction is in line with the empirical
findings I present in Section 3.2.

I would like to highlight another implication of Result 3.3.3. In Chapter 2, I show that
wage inequality with any level of openness is higher than in autarky. Since we have z,; > 0,
some goods are traded in equilibrium in the presence of CBMAs. Therefore, compared to
autarky, wage inequality should be higher when the country is open to both international
trade and investment. Furthermore, Result 3.3.3 implies that wage inequality is higher

when the country is open to only international trade compared to when it is open to both
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trade and investment. These together suggest the following inequalities:

pautarky < Py < Px-

In other words, all else equal, wage inequality in a country with internationally active
firms is higher than the one in autarky. Also, wage inequality in a country that is close to
foreign investment is higher than the one open to both international trade and investment.
These suggest that globalisation has an effect on wage inequality, but the extent depends

on the dominant mode of globalisation in the country.

3.4 Conclusion

Despite their increasing importance, there is little theoretical understanding of how cross-
border mergers and acquisitions (CBMAs) affect factor prices in home and host countries.
This paper tries to fill this gap by presenting a model where cross-border mergers both
affect and are affected by wage inequality between white-collar and blue-collar workers.

In Section 3.2, I present some empirical results suggesting a negative relationship be-
tween FDI and wage inequality. Motivated by these findings. I extend the model devel-
oped in Chapter 2 to allow for CBMAs as an alternative mode of foreign market entry.
In the model, CBMAs arise because firms, by engaging in a CBMA, avoid the additional
cost of supplying to their export markets, saving white-collar labour costs. Engaging in a
CBMA is mutually beneficial to both merger partners as each firm gains the other firm’s
local market information and distribution network. Thus, CBMAs arise even between
identical firms from identical countries.

In the model, CBMAs occur in waves; if a single merger is profitable in isolation, then
subsequent mergers are also profitable. Then, assuming a continuum of goods, suppliers
of which differ in their production efficiency, I show that CBMAs are more profitable than

exports in goods markets where suppliers are relatively less efficient in production. In
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other words, the more productive firms prefer exports to CBMAs. Two factors affect
the profitability of CBMAs relative to exports. Both market concentration and wage
inequality in favour of white-collar workers increase the relative profitability of CBMAs
and expand the range of goods markets where CBMAs take place. Next, I endogenise
factor prices to derive the effect of the presence of CBMAs as an alternative mode of foreign
market entry on wage inequality. At any level of openness, wage inequality between white-
collar and blue-collar workers is lower in the presence of CBMAs than in their absence.
The intuition is straightforward: in the goods markets where CBMAs take place, post-
merger firms undertake the non-production activities more efficiently through their local
plants, and this reduces the employment share of white-collar workers in the post-merger
firms. Thus, the relative demand for white-collar labour falls in both countries, leading
to a fall in its relative wage.

Overall, the results suggest a two-way causality between CBMAs and wage inequality:
CBMAs are more likely to take place in countries where wage inequality is high, but an
increase in CBMAs relative to exporting lowers wage inequality in the country. This
creates a potential endogeneity problem, which needs to be addressed in any empirical

analysis of the relationship.
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3.A Appendix

3.A.1 Derivation of merger gains

When one domestic and one foreign firm engage in a CBMA, the number of both domestic
and foreign firms in the market falls to n — 1. As the post-merger firm supplies each
market from its local plant, it does not behave differently from a domestic firm. Thus,
we can easily derive the resulting outputs by setting the number of exporting firms in the

market to n — 1 in (3.3.1):

_ a—Wa(z) — Rlm—§(n—1)]
2nb/ L '

yu(n—1,n—1,1)

So, we can derive gains from the first possible merger as follows:

Gn—1,n—-11) = myn—-1n—-1,1)—2n(n,n,0)

o yy(n—1,n—-1,1) = [y*(n,n,0) + y%(n,n,0)]

[a— Wa(z) — Rlm —o6(n — 1)]}2 B {a — Wa(z) + R(6n —m)]”
2nb/L (2n + 1)b/L
[a —Wa(z) — Rlm+d(n+ 1)]} 2
I (2n+1)b/L
[a — Wa(z) — Rix
(2n +1)(2n)

- :a — Wa(z) — RHX]Z }

(2n+1)

} [ype(n—1,n—1,1) + y(n,n,0)]

yy(n—1,n—1,1)+y(n,n,0)
2n

= yX(n,n,O){ —yx(n,n,0)|.

This is the expression used in the text.

132



3.A.2 Proof of the "all-or-none" merger result

Assume that m < n mergers have taken place. ~When there are m merged, n — m
independent domestic firms, and n — m independent exporters in a market, the Cournot

equilibrium outputs are

a—Wa(z) — R[m—d(n—m)]
(2n—m+1)b/L ’

a—Wa(z) — ROx

(2n —m+1)b/L

yin—m,n—m,m) =y, (n—m,n—m,m) =

yx(n —m,n —m,m) =

To obtain the all-or-none merger result, we need to prove that mergers are anti-competitive
and outside firms respond pro-competitively to a merger.

Mergers are anti-competitive if the profits of the outside firms increase in the number
of mergers. The change in the profits of an outside firm when one more merger takes

place is

tn—m-—1n—m-—1m+1)—n(n—m,n—m,m)
= by'(n—m—1,n—m—1,M+1)—y’(n —m,n—m,m)

+yi(n—m—1,n—m—1,m+1) = yx(n—m,n—m,m)).

Since outputs of an outside firm increase in m:

ym—m—-1In—m—-1m+1)—yn—m,n—m,m)

_ yx(n —m,n —m,m) -0,
2n—m

we obtain

Tn—m—-1n—-m-1m+1)—x(n—m,n—m,m)>0.

So, the merger game satisfies the first condition: mergers are anti-competitive.
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The second condition says that outside firms respond pro-competitively to a merger.

In other words, a merger increases the profitability of subsequent mergers:

Gmn—m-1n—-m-1m+1)—Gn—m,n—m,m)>0.

Gn—m-1n—-m—-1m+1)—Gn—m,n—m,m)
= [ryn—m—-1,n—m—1m+1)—2x(n—m,n—m,m)]

—[rpu(n—m,n—m,m) —2r(n—m+1,n—m+1,m—1)].

Rearranging the expression, we obtain

Gm—m-1n—-m-1m+1)—Gn—m,n—m,m)

g ) [ T 2y )

2n —m 2n—m

yx(n—m+1ln—m+1Im-1)yx(n—m+1L,n—m+1,m-—1)
2n—m+1 2n —m+1

—|—2y(n—m+1,n—m+1,m—1)}.

Since
yx(n—m,n—m,m)>yx(n—m+1,n—m—i—1,m—1)
2n —m 2n—m+1
and
yin—m,n—m,m) >yn—m+1,n—m-+1,m-—1).
We obtain;

Gm—m—-1n—-m-1m+1)—Gn—m,n—m,m)>0.
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Thus, outside firms respond pro-competitively to mergers; merger increases the profitabil-
ity of subsequent mergers.
Since Salvo’s two conditions for an all-or-none merger result hold, the SPNE of this

merger game is that either no firm merges, or every pair of firms merges.

3.A.3 Proof of Result 3.3.3

The factor market equilibrium conditions in the presence of CBMAs are given by

ﬁ _ /21\4 a(z)Q(a - W,a(z) — Rym) — RM(Sdz—i— /1 a(Z)a — Wya(z) — RMde7
n 0 2n+1 I n+1
b_s _ /21‘4 [m (a —Wya(z) + Ry, (dn — m))+(m +6) (a — Wya(z) — Ry,0x) "
n 0 2n +1 2n + 1
(3.A.1)

n /1 (a — Wya(z) — RMm)dz,
Sar n+1

where the pair (W), Ryr) denotes the factor prices that clear the markets. The factor

demand functions in the absence of CBMAs (no-CBMA case) are;

(1) /OZX a<z)2(a —Wya(z) — Rym) — R(Sdz—i— /21 a(z)a —Wxa(z) — Rdez,

X 2n + 1 n+1
o [ [m(a—Wxa(z) + Ry(6n—m)) (m+0)(a—Wxa(z) — Ryfx)
(S )X_/O [ on+1 + 2n+1 dz
(3.A.2)

1
- W - R
[ e Waal) - o),
i n+1
To prove the result, we need to show that the market clearing factor prices in the no-CBMA

case (Wx, Rx) satisfy
R
fix B
Wx =~ Wy

We know that Z;; < Zx. Consider the demand for white-collar workers in the no-
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CBMA case at (W), Ryr). For goods z € (2, Zx), we have

= Ware(z) + Rar(dn — m) a—Wya(z) — Ryfx

o+ 1 +(m+9) o+ 1
a— Wya(z) — Rym
—m
n+1
0x
= 1yX(WM,RM;n,n,O; z)

> 0.

For goods z ¢ (2, Zx ), aggregate supply remains unchanged in the no-CBMA case. So,

we have

implying excess demand for white-collar workers in the no-CBMA case at (W, Ras).

Stability requires that wage of white-collar workers should increase:

b
(SD)X(WMaR*)_ESZOa

where R* > Ryy.
Next consider the demand for blue-collar workers at (W, R*). We need to show that
there is excess supply of blue-collar workers at these factor prices. Since (LD ) v (W, Ry) =

b/n, we are interested in the sign of

(L) War, RY) = (LP),, (War, Ru).
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Expand this expression using the factor demand functions in (3.A.1) and (3.A.2):

(LP) x (War, B*) = (L), (War, Ryr)
- / a(z) (Fay = B)(20 % m)dz +/ oz(z)yX<WM’R AUAULY Z)dz
0 2n + 1 = n + 1

1 R o R*
+/ Oé(Z)%dZ.
Zm

ZM

Now use the demand for white-collar workers with and without CBMAs to obtain

/ZM o) (R* — Ry) [(26 + m)m + 60x] dz + /1 Wdz (3.A.3)

2n+1 Y n+1
0x /ZX yX(WM,R*;n,n,O;z)d
= z.
n+1J/;, n+1

By Chebyshev’s integral inequality, we have

(LfD)X (WM’ R*) - (LD)M <WM7RM)

_ /'Z]VI a(z> (RM - R*)(25 + m) d + 1 /ix a(z)dz /Zx yX(WM, R*; n,m, O; 2) N
0 2n +1 gx — EM 5 n-+1

1 R o R*
Zm

Zm M

Now substitute f:j yx (W, R*;n,n,0; z)dz from (3.A.3) and note that we can write the

whole expression as a factor of (R* — Rj;) > 0, so we obtain

(LD)X (WM7 R*) - (LD)M (WMa RM)

< e A ), o]

! /M ST e /M (]

Note that a(z) is an increasing function on the unit interval. Then by the Mean Value
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Theorem for Integrals, we have

X o(2)dz
iy ale)de_

alZyx).
E— (2x)

So,

(LP) x W, BY) = (LP) ,, (Was, Rar)
M a(2)(204+m) (26 +m)m + 80
< /0 {—— + a(Zx) ] dz

2n +1 (2n+1)0x
T a(z)m m?2
+/ {— + oz(%x)—] dz
1 ~ ZMm eX R
x /0 m(ma(Zx)/0x — a(z))dz +/0 1 1 (a(Zx) — a(z)) dz.

. . : a(sP). . . - .
Note that the term in the last line is proportional to —# in (3.3.8a), which is negative.
So, we have

D * D 0 (SD)M

(L )X(WM;R)_(L )M(WM’RM)<W<O

It implies that there is excess supply of blue-collar workers at (W), R*), in which case
blue-collar wage should fall below W), and white-collar wage should rise above R* in the

no-CBMA equilibrium:

Wx < Wy and Rx > R* > Ry = py < px-

This completes the proof.

3.A.4 Data Appendix

The dataset used in the empirical analysis covers the following 63 countries: Argentina,
Australia, Austria, Burundi, Benin, Bangladesh, Belize, Bolivia, Barbados, Central African

Republic, Canada, China, Cameroon, Costa Rica, Cyprus, Czech Republic, Germany,
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Denmark, Algeria, Estonia, Finland, Gabon, United Kingdom, Guyana, Hong Kong (SAR,
China), Honduras, Hungary, India, Italy, Japan, Cambodia, Republic of Korea, Sri Lanka,
Latvia, Mexico, Mali, Mauritius, Malawi, Nicaragua, Netherlands, New Zealand, Peru,
Philippines, Poland, Portugal, Romania, Russian Federation, Rwanda, Sudan, Singapore,
Sierre Leone, Slovak Republic, Slovenia, Sweden, Togo, Thailand, Trinidad and Tobago,
Tunisia, Turkey, Uruguay, USA, Venezuela, Zambia.

The data on blue and white-collar wages are taken from the Occupational Wages around
the World (OWW) Database published by NBER. The source of the data on openness
and labour force is World Development Indicators, published by the World Bank. Data
on education indicators come from Barro-Lee (2010). Finally, FDI inward and outward

stock data are taken from UNCTAD.

3.A.5 Motives for CBMAs

The literature studying the forces driving FDI has been dominated by the assertions of
the eclectic (OLI or ownership-location-internalization) paradigm developed by Dunning
(1977).2" The OLI paradigm is a framework that aims to explain "the extent and pattern
of international production" (Dunning, 2001). Accordingly, the pattern of international
production is determined by the interaction of many factors which can be grouped into
three categories. The first category consists of "Ownership" related factors. These may
arise from a firm’s ownership of intangible assets and/or ability to coordinate these as-
sets with other assets in another country without incurring high costs. Provided that a
firm possesses some ownership advantages over its competitors, it faces a choice between
using them itself and selling them to other firms. A firm is said to possess "Internal-
ization" advantages if it chooses the former option. Finally, given that a firm possesses
Ownership and Internalization advantages, it will locate its production such that it can

exploit the advantages it possesses to the full extent. These are called "Location" specific

2TThe earlier contributions to this area were made by Hymer (1960, published in 1976) and Vernon
(1966).
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advantages.

The OLI framework has led to the development of a new theoretical understanding
of FDI, which attempts to explain activities of multinational firms as an outcome of
a "proximity-concentration trade-oft" — the trade-off that firms face between exploiting
scale economies by serving a market through exports and reducing trade costs through
FDI (Brainard, 1993). There is a number of studies predicting that a reduction in
trade costs should discourage FDI (e.g., Horstman and Markusen (1987), Markusen and
Venables (1998), and Helpman et al. (2004)). Nevertheless, the 1990s represented a
significant challenge to the proximity-concentration trade-off framework since falling trade
costs was accompanied with a notable surge in FDI flows, particularly within the European
Union. Neary (2009), after providing an extensive overview of the proximity-concentration
trade-off framework and empirics of FDI, proposes two explanations for this paradox.
First, establishment of a free-trade area among a group of countries encourages FDI into
these countries since foreign firms use one country as an export platform to serve other
countries in the free-trade area without incurring any tariffs. Second, a reduction in
trade costs encourages CBMAs while it discourages greenfield investment, the former
being quantitatively more important than the latter. Nevertheless, most of the studies
on FDI do not differentiate between greenfield investment and CBMAs.

Most of the existing studies on CBMAs focus on the role they play in industrial re-
structuring, and their increasing importance in the wake of declining trade costs. Both
strands combine the international trade and industrial organisation literatures, with dif-
ferent weights attached to each. Given the focus of this study, I will review the latter
here.

Some of the existing studies on CBMAs particularly aim to resolve the puzzling 1990s
boom in international mergers, e.g., Horn and Persson (2001), Bjorvatn (2004), and Neary
(2007). All three studies assume Cournot-type competition in product markets, but they

differ from each other in some other respects. While others rely on a non-cooperative
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approach, Horn and Persson (2001) follow a cooperative game theory approach when
modelling mergers. Among them, it is only Neary (2007) that develops a general equilib-
rium rather than a partial equilibrium model. Despite the differences in their modelling
strategies, all three studies reach the same conclusion: trade liberalisation may induce
CBMAs. Neary (2007) also predicts that CBMAs occur in waves in response to trade
liberalisation.

In contrast, there also exist studies that do not find a clear-cut relationship between
trade costs and CBMAs. For instance, Bertrand and Zitouna (2006) conclude that the
impact of trade liberalization on CBMA incentives depends on the technological gap be-
tween firms. Falvey (1998) presents similar inconclusive findings. In another study,
Long and Vousden (1995) present a two-country Cournot model and show that CBMAs
are discouraged by both unilateral and bilateral tariff reductions if the merged firm serves
each market from a local plant.

There is a recently growing literature on CBMA waves, which has its roots back in
Knickerbocker (1973) story of "oligopolistic reaction". Knickerbocker suggests that FDI
decisions are strategic complements in oligopolistic markets as a firm’s foreign investment
reduces the investment risks faced by its rivals. Thus, they imitate the first mover’s ac-
tion. Similar to this approach, some studies scrutinize the strategic complementarity be-
tween CBMAs, but their main motivation is trade/capital-market liberalisation instead of
uncertainty-reducing motive for such investments; e.g., Fumagalli and Vasconcelos (2009),
Neary (2007), and Salvo (2008). They all assume Cournot-type competition in product
markets. Neary (2007) and Salvo (2008) show that if a single CBMA occurs, it will trig-
ger a merger wave in a market. In contrast, the findings of Fumagalli and Vasconcelos
(2009) suggest that mergers will not occur when trade costs are sufficiently low. Never-
theless, this result should be interpreted cautiously since non-occurrence of mergers is not
because they are unprofitable, but because they will not be approved by the competition

authorities as they reduce welfare.
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Another motive for firms to engage in CBMAs is acquiring local assets that would
complement their technological capabilities in the production process. Caves (2007, pp.

86-87) explains this motive as follows:

Entry by starting a new business unit might also be riskier than acquisition.
The going business is a working coalition. From the viewpoint of the foreign
MNE, it possesses an operating local management familiar with the national
market environment. The MNE that buys the local firm also buys access to its

stock of information.

This idea has been used by a recent study by Javorcik and Saggi (2010). They study
how a firm’s technological capabilities relative to its rivals’ affect its decision on the foreign
market entry mode. In the model, when a foreign firm engages in a joint venture with
a local firm, it enjoys lower unit labour requirement in distribution since its partner has
better local market knowledge. This constitutes the main advantage of engaging in a joint
venture against establishing a wholly-owned subsidiary. Another study that addresses the
idea of asset complementarities in international mergers is Mugele and Schnitzer (2008).
They show that the foreign market entry decision of a multinational firm depends on
(cultural) distance, and the nature of this dependence changes across industries. In the
study, distance is considered as a proxy for cultural differences between the home and
foreign countries. In particular, a larger distance makes marketing the multinational’s
product in the foreign market more costly. On the other hand, a local firm possesses
tacit knowledge of local market conditions. The main idea is that a multinational can
access this knowledge by engaging in a joint venture with a host country firm. They
show that such incentives are stronger in more marketing-intensive industries. It is worth
noting that their model deals only with the foreign market entry incentives of a single firm,
abstracting from market structure considerations and general equilibrium interactions.

On the empirical side, Anand and Delios (2002) test the capability-augmenting mo-

tive for FDI using data on British, German and Japanese firms investing in the United
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States. This study provides support for the hypothesis that the propensity of firms to
choose acquisition is higher in industries where "geographically infungible" downstream

(marketing) capabilities are relatively more important.
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Conclusion

Globalisation brings new opportunities to firms. They expand, selling their products to
new markets. They also gain access to new productive resources and processes available
in other markets, which they can use to reduce their costs, as well as to diversify their
products. What consumers demand in different markets affects a firm’s decision what to
produce, and also how to produce.

Firms, however, do not benefit equally from globalisation. Globalisation brings not
only opportunities but also threats. Some firms find themselves unable to cope with the
tough competition induced by globalisation. Strong ones, however, benefit from a larger
market, economies of scale, and new productive resources.

Globalisation offers firms a variety of alternative ways of accessing foreign markets.
Firms can directly export their products to a foreign market, or establish a plant there,
or merge with a domestic firm located in that market to become a multinational. Firms
in a country make their own choices to maximise their private benefits from globalisation.
Nevertheless, the country as a whole has to face the consequences of their decision for a
variety of variables, including consumer prices, wages, welfare, and inequality.

In this thesis, I try to address the questions why firms diversify their export baskets,
what role imported inputs play in firm’s product diversification, why firms choose different
modes of foreign market entry, and what country characteristics matter for this choice. 1
also study the consequences of firms’ choices for their home country in terms of welfare

and inequality. These questions have been motivated by the empirical evidence, for which
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I suggest some answers. Nevertheless, one has to take the various mechanisms proposed
in the thesis to data to assess their validity, and in my next work I hope to go down that

route and also to explore the theoretical robustness of some of the results derived here.
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