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Introduction

Competition between firms is an essential ingredient for an economy to function prop-
erly. A higher level of competition through the process of firm entry into markets allows
for prices to better reflect the costs of production being incurred, thereby benefitting
consumers. In an economic environment with the dwindling competition, firms gain
market power and thus are able to command higher prices. This has negative welfare
implications for consumers along with a potential for creating misallocation of resources.
It also discourages business dynamics, reduces a firm’s incentive to invest in capital and
has negative implications for innovation in the economy. While it has been extensively
documented that global market power is on the rise, there is little research on the ef-
fects globalization can play in mediating and taming market power. The effect of market
power on a firm’s incentive to innovate is also an area of research that has received little

attention.

Economic theory suggests that the markup is a key measure of market power and
that its relationship with trade is rich and complex. Trade liberalisation can reduce
markups via a decline in the residual domestic demand but also increase it via several
channels. Trade-induced increases in competition leads to more concentrated markets
via entry and exit, putting upward pressure on markups. Market shares reallocation
toward larger, more powerful firms, increase the aggregate markup. In the first and
second chapter of my thesis, we use a large episode of trade liberalisation in Spain to
test this rich set of transmission mechanisms linking trade and markups. We use firm-
level data from survey of Spanish manufacturing firms, the Encuesta sobre Estrategias
Empresariales (ESEE), to estimate markups via the production function approach used
in De Loecker and Warzynski (2012). The overall effect of reductions in Spanish import
tariffs on firm-level and aggregate markups is pro-competitive but we find evidence of
offsetting effects via the other channels. In particular, we show that firms with high
intangible investment experience a weaker reduction in markups. Supporting the theo-
retical insight that the feedback effect via concentration is stronger with higher barriers
to entry. Increases in markups are also produced by reallocations effects but the results
are weaker, suggesting that the link between trade and markups is mostly driven by

changes at the intensive margin.

The third chapter looks at the relationship between trade, competition (domestic
and foreign) and innovation, which is complex. Schumpeter (1942) emphasizes a busi-

ness stealing effect in which increased entry by foreign firms into domestic markets (via
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trade) reduces the duration of monopolies and hence the innovation incentives for those
incumbents. A counteracting economic force introduced by Aghion et al. (2005a) and
Akcigit et al. (2018) is the escape-competition effect in which through strategic interactions
between multiple firms in a given product line, incumbent firms have an incentive to
move ahead of their competitors through innovation. In our paper, we find evidence
of both of these counteracting forces at play. These theoretical predictions inform our
empirical analysis of the effects of firm markups on innovation in the Spanish manu-
facturing industry in the period 1990-2010. In these years, firm investment in Research
& Development (R&D) expenditure witnessed a substantial increase. We use firm-level
data from survey of Spanish manufacturing firms, the Encuesta sobre Estrategias Empre-
sariales (ESEE), to estimate markups via the production function approach (De Loecker
and Warzynski, 2012). We find a statistically significant negative relationship between
firm markups and their corresponding R&D intensity. This relationship does not change
for firms far or near the technology frontier. We find that firm market power is also neg-
atively correlated with product and process innovation. Firms with lower market power
are equally likely to engage in product and process innovation. This is an interesting
result as it is contrast to Aghion and Howitt (1996), who find that competition induces
tirms to reallocate resources away from process innovation towards product innovation.
When instrumenting for firm market power with output tariffs, we no longer find a sta-
tistically significant negative link with firm R&D intensity. This seems to suggest that
between the two competing economic forces; escape competition effects and business stealing
effects, the former wins out, albeit this relationship is not statistically significant. Our re-
sults imply that the escape-competition effect could be one of the many channels attributed

to the increase in R&D expenditure for firms across the Spanish manufacturing sector.

Closely related to our work in the first and second chapter is the empirical literature
on the impact of trade on markups. Early studies of the effects of trade on firm-level
markups focused on reductions in output tariffs, finding evidence of pro-competitive ef-
fects (e.g. Harrison, 1994; Levinsohn, 1993). Recently, De Loecker et al. (2016) extend the
analysis to reductions in tariffs on intermediate inputs, generating a decline in costs that
can increase markups if firms do not pass it entirely to consumers. Studying an episode
of large scale liberalisation in India, they find that while the reduction of tariffs on fi-
nal goods, output tariffs, has pro-competitive effects on markups, declining input tariffs
have the opposite effect. In the first chapter, we complement their findings showing that
trade can have anti-competitive effects above and beyond the incomplete pass-through.
Our finding suggests that lower output tariffs can be anti-competitive as well, as trade
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can increase firm-level markups, via a concentration effect, and the aggregate markup, as
a consequence of reallocations of market shares toward more productive (high markup)
tirms. To the best of our knowledge we provide the first empirical test of the concentra-
tion and reallocation effects of trade on markups in the first chapter.

In the third chapter, on the relationship between competition and innovation there
is a large body of work that illustrates the complex relationship between the two. Us-
ing sector-level UK data, Aghion et al. (2005a) find an inverted-U relationship between
competition and innovation. A similar analysis conducted by Hashmi (2013) for the U.S.
reports a negative relationship between competition and innovation. There are other
tirm-level analyses confirming the inverted U-shape relationship for large firms in dif-
ferent developed economics, namely France Askenazy et al. (2013), while a positive rela-
tionship is found in Spanish data in a study conducted by Beneito et al. (2015). Aghion
et al. (2009) suggest that foreign entry encourages innovation for firms in technological

advanced industries and discourages it for firms in laggard sectors.

On the relationship between innovation response and trade liberalization there is a
wide array of empirical literature that looks at this problem. There is special focus on
the impact of import competition on the innovation response of firms to escape compe-
tition (see Bloom et al. (2016), Iacovone et al. (2011); Autor et al. (2016); Hombert and
Matray (2018). Aghion et al. (2019) show that R&D-intensive firms exhibit higher sales
growth, profitability, and capital expenditures than low-R&D firms when faced with
Chinese competition. Fresard and Valta (2016) disentangle the horizontal and vertical
components of the Chinese Import Shock at the firm-level and analyse its effects on
employment, sales and innovation. De Loecker et al. (2016) find that input tariff liberal-
ization in India has benefited domestic firms as they have enjoyed lower production costs
while they have simultaneously raised markups. They argue that additional short-run
profits accrued to firms may have spurred innovation in Indian manufacturing, particu-
larly through the introduction of many new products. This tends to suggest that higher
(and not lower) markups can be associated with higher innovation. Our analysis is a
departure from this as we look at the effect of a reduction in output tariffs (not input tar-
iffs) on markups and how that shapes innovation outcomes. On the export competition
side, Aghion et al. (2021) analyse how the timing, quantity and quality of French patents
generated by French exporters respond to demand shocks in the export markets served
by those firms — and how this varies with different characteristics. We contribute to this
literature by analysing the relationship between changes to firm-level markups (caused
by trade liberalisation) and how that impacts their innovation responses.

5
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The empirical results in De Loecker and Eckhout (2020), Bajgar et al. (2019), and Diez
et al. (2021) suggest that the increase in markups is a global phenomenon. Several re-
cent papers provided explanations for these facts based on technological or institutional
channels. Gutierrez and Philippon (2018) use a political economy model to show that
countries in a single market tend to promote supranational regulation enforcing stricter
competition. They test and validate the prediction of the model showing that European
institutions enforce more competition. Another research line instead explores channels
operating via innovation and technological change. Aghion et al. (2017) show that the
IT revolution has enabled superstar firms, with high markups, to expand thereby in-
creasing the average markup in the economy. Similar results are obtained in De Ridder
(2020) where the source of rising market power is the increase in the use of intangible
inputs. Akcigit and Ates (2019) focus instead on the slowdown of the diffusion of tech-
nology from frontier firms to laggards. Our research in chapter 2 finds that markups
are declining, in stark contrast to existing literature. We find that markups for the Span-
ish manufacturing sector are declining throughout the sample period between 1990 and
2010. While the rise in markups globally have been attributed to factors such as techno-
logical change and institutional reform, our research in chapter 1 and 2 argues that trade
can play a mediating role in shaping market power outcomes.

From a methodological perspective (used in the empirical analysis), the production
function estimation approach outlined by De Loecker and Warzynski (2012) and eventu-
ally employed in papers such as De Loecker et al. (2016) and De Loecker and Eckhout
(2020) has been criticized as of late. De Ridder et al. (2022) discuss the use of revenue-
based measures in the data available to the researcher to estimate firm-level markups and
the restrictive approach of estimating Cobb-Douglas variants of the production function
(both following De Loecker and Warzynski (2012)), both of which create biases in the
markup estimates. To address these problems in the thesis, first, we deflate our revenue-
based measures in the ESEE firm-level dataset using firm-specific price changes, to back
out a rough measure of firm-level quantities. Second, we estimate translog variants
of the production function, in addition to Cobb-Douglas, to corroborate our findings -
our results remain the same. Raval (2023) critiques the production function approach
by showing that the choice of inputs used to back out markup estimates from the data
gives different and at times opposite results. For every dataset, markups estimated using
labor are negatively correlated with markups estimated using materials, exhibit greater
dispersion, and have opposite time trends. Raval (2023) continues to find stark differ-

ences in markups estimated using energy and non-energy raw materials. This thesis
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acknowledges the critique posited by Raval (2023). In our case, both labour and ma-
terial share firm-level markups estimated from the production function are positively
correlated and have similar time trends - in stark contrast to the findings from Raval
(2023). In our robustness section in chapter 2, we also show that using labour as a
flexible input in the production function yields similar results, when testing for the firm-
level pro-competitive effect, to their material share counterparts (which constitute as the

benchmark measure of firm-level markups in our analysis).

The theoretical channels we highlight using our model are not new. The procompet-
itive and incomplete pass-through channels feature in a large class of theoretical models
with variable markups. Arkolakis et al. (2019) show that in monopolistically compet-
itive models with endogenous markups obtained departing from CES preferences, the
horse race between those two channels crucially depends on the choice of preferences.
Introducing heterogeneous firms opens up the possibility of a positive effect of trade
on aggregate markups via the reallocation channel (e.g. Melitz and Ottaviano, 2008).
Oligopolistic trade models feature these channels as well (e.g. Brander and Krugman,
1983; Atkeson and Burstein, 2008; Edmond et al., 2015). Moreover, Venables (1985) shows
that in this class of models free entry generates the concentration effect of trade in the
case of unilateral liberalisation. As in the model presented in chapter 1, Impullitti et al.
(2021) find that the concentration effect attains also with multilateral liberalisation. The
scope of the model we use in chapter 1 is not to uncover a new transmission channel
of trade to markups but rather to provide a tractable unified framework that includes

many existing channels and use it as a theoretical guide for our empirical investigation.

What follows are chapters 1, 2 and 3 of my thesis. Chapter 1 details the theoretical
framework that goes onto inform our empirical analysis on the relationship between
trade liberalization and firm markups in chapter 2. Chapter 3 looks the relationship
between trade, firm market power (competition) and their corresponding innovation

efforts. A conclusion to the thesis is presented after the end of chapter 3.
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Chapter 1

Globalization and Market Power:

Theoretical Framework



Chapter 1

1 Introduction

Recent decades have witnessed a substantial increase in several measures of firms market
power. De Loecker et al. (2020) provide evidence of a substantial increase in markups
in the US since the 1980s. The empirical results in De Loecker and Eckhout (2020),
Bajgar et al. (2019), and Diez et al. (2021) suggest that the increase in markups is a
global phenomena. Why are firms becoming more powerful? Market power can be
driven by technological and institutional change and, since the dynamics of markups and
concentration seem to be global, globalisation can undoubtedly be another important

source.

The first two chapters explore the relationship between trade liberalisation and
markups. In the first chapter we spell out the theorertical underpinnings that go onto
inform our empirical analysis in Chapter 2. The received view is that trade is pro-
competitive and consequently globalisation should not be considered as a plausible
source of rising markup power. Digging deeper into economic theory reveals a rich and
complex relationship between trade and markups. We use a simple model of oligopoly
trade to highlight several channels through which globalisation can put upward pres-
sure on markups. These theoretical insights guide our empirical investigation of the
trade-markup nexus which exploits a large episode of trade liberalisation experienced

by Spain in the post EU entry period.

In a tractable two-country Cournot model of oligopoly trade we show that lower
trade barriers reduce markups on firms” domestic sales via the standard pro-competitive
effect. Lower trade barriers imply lower residual demand for domestic goods which
forces firms to reduce their domestic markups.! Competitive pressure induced by trade
reduce the number of firms competing in each market, this increase in concentration, in
turn, leader to higher markups. This concentration effect is stronger the larger the entry
cost and the economies of scale, measures of barriers to entry. When barriers to entry
are high, firms operate in low competitive environments, so that even a small reduction
in the number of firms has a strong impact on market power. Finally, a typical feature

of Cournot models is that a firm’s markup is positively related to its market share.

IThe standard incomplete pass-through channel operates as well. Firms transfer only part of the
reduction in the cost of export onto consumers, with the remaining part going to markups. Due to data
limitation we do not devote our primary attention to this channel.
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Trade can then increase the aggregate markup via a reallocation of market shares toward

larger /more productive firms.

These theoretical predictions inform our empirical analysis of the effects of trade
liberalisation on markups in the Spanish manufacturing industry in the period 1990-
2010 which is presented in Chapter 2.

Literature review. Our work is related to the recent literature on the dynamics of mar-
ket power and its possible sources. De Loecker et al. (2020), Autor et al. (2020), and Bajgar
et al. (2019) document a remarkable increase in market power, measured as markup and
concentration, in the US and Europe in the last three decades. De Loecker and Eckhout
(2020) and Diez et al. (2021) show evidence suggesting that this trend is global - though
differing in the size of the observed changes.?

Several recent papers provided explanations for these facts based on technological
or institutional channels. Gutierrez and Philippon (2018) use a political economy model
to show that countries in a single market tend to promote supranational regulation en-
forcing stricter competition. They test and validate the prediction of the model showing
that European institutions enforce more competition. Another research line instead ex-
plores channels operating via innovation and technological change. Aghion et al. (2017)
show that the IT revolution has enabled superstar firms, with high markups, to expand
thereby increasing the average markup in the economy. Similar results are obtained in
De Ridder (2020) where the source of rising market power is the increase in the use of
intangible inputs. Akcigit and Ates (2019) focus instead on the slowdown of the diffu-
sion of technology from frontier firms to laggards.> We contribute to this literature by

analysing a different source of market power, globalisation.

The theoretical channels we highlight using our model are not new. The pro-
competitive and incomplete pass-through channels feature in a large class of theoretical
models with variable markups. Arkolakis et al. (2019) show that in monopolistically
competitive models with endogenous markups obtained departing from CES prefer-
ences, the horse race between those two channels crucially depends on the choice of

2Two recent books, Philippon (2019) and Eeckhout (2021) summarise the facts and provide a broad
overview of potential causes and consequences of rising market power.

3 Another line of work suggests that the slowdown of population growth can be at the roots of increas-
ing market power, via its impact on the creation of new firms (Peters and Walsh, 2003; Hopenhayn et al.,
2022). Liu et al. (2020) highlight the role of persistently low interest rates in shaping the innovation and
productivity gap between market leaders and followers and consequently the dynamics of market power.

11
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preferences.* Introducing heterogeneous firms opens up the possibility of a positive
effect of trade on aggregate markups via the reallocation channel (e.g. Melitz and Otta-
viano, 2008). Oligopolistic trade models feature these channels as well (e.g. Brander and
Krugman, 1983; Atkeson and Burstein, 2008; Edmond et al., 2015). Moreover, Venables
(1985) shows that in this class of models free entry generates the concentration effect of
trade in the case of unilateral liberalisation. As in our model, Impullitti et al. (2021) find
that the concentration effect attains also with multilateral liberalisation. The scope of our
model is then not to uncover a new transmission channel of trade to markups but rather
to provide a tractable unified framework that includes many existing channels and use

it as a theoretical guide for our empirical investigation.

2 Theory

We present a simple theoretical framework that embeds the key channels through which
trade can affect markups. The economy features a continuum of product lines, each
producing a different variety of goods, and varieties are imperfectly substitutable. The
global economy is made of two symmetric countries, producing the same varieties with
the same technologies. Each variety can be produced by a small number of home and
foreign firms competing a la Cournot for market shares. It follows that firms are “large
in the small but small in the large”: relevant actors in their own market, interacting
strategically with their competitors, but infinitesimal in the economy as a whole (e.g.
Neary, 2010). The framework is essentially a general equilibrium version of the classic
model of oligopoly trade (Brander and Krugman, 1983). To keep the model tractable we

assume symmetric countries.
Environment. Households are endowed with one L units of labor and consume an

homogenous good and a composite good deriving utility U = InX + BInY, where is
Y, homogeneous good, and X composite good is a CES aggregate of a continuum of

X:(/le}?‘dj)i. 1)

The homogeneous good is produced under perfect competition using one unit of labor

varieties,

4For related analysis of the effects of trade on markups in monopolistic competitive frameworks see
also Mrazova and Neary (2019), Feenstra and Weinstein (2017), Feenstra (2018), and Bertoletti and Epifani
(2014), among others.

12
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and it is the numeraire of the economy. It follows that the equilibrium wage is equal to
one.” Each variety of the differentiated good is produced by a small number of identical
firms v n. Firms within a variety compete strategically a la Cournot, using the following
production technology, g = z (¢ — A), where g is the quantity produced, ¢ is labor, A
fixed operating cost in terms of labor and z is productivity, equal for all firms. Firms can

export paying an iceberg trade cost T > 1.

Equilibrium price and markup. In this class of oligopoly models, the symmetric
Cournot equilibrium leads to the standard markup pricing. The unique price in both
domestic and foreign markets is, p(z) = 1/(z6;) = ©/(20y), where 6, is the inverse of

the markup on domestic sales,
_ 2n+a—1

iy oy

and 6y = T0; is the inverse of the markup on export sales. Another, perhaps more
common, way to write the markup is 6; = (n — (1 — a)s;) /n, where s; is the share of
sales of each firm on the domestic market. The inverse of a firm average markup can be

written as

‘7d9d+‘7f9f9
da +qf

a weighted average of the domestic and export markups, using market shares as weights.

6

ds

Notice that 6 reaches one when T = T = n/(n +a — 1), so T corresponds to prohibitive
trade costs, a limit above which the export markup becomes negative and firms do not
export. Hence, in this framework an equilibrium with two-way trade in identical goods

is possible only if the trade cost is below its prohibitive level, T.

To keep the model tractable and derive the impact of trade on the markup in closed
form, we have assumed symmetric countries and we now derive the effect of multilat-
eral trade liberalisation. The transparency of the results that this assumption permits
facilitates the discussion of the impact of unilateral liberalisation which we tackle later.

Proposition 1 In a symmetric Cournot equilibrium, for a given number of firms, a reduction in
the trade cost reduces the domestic markup, increases the export markup, and reduces the average
firm-level markup. Formally,

5The homogeneous good does not have any other role than simplifying the algebra.

13



Essays oN GLOBALIZATION, MARKET POWER AND INNOVATION

* Pro-competitive effect:

%é - _1JTrT € (=1,0),
¢ Incomplete pass-through »
B_Tf% - 141rT €(01)
* Average markup
d _ 2n(t —1)63 “o

oT (1—a)(1+71)

The negative effect of a reduction in the trade cost on the domestic markup is the
typical pro-competitive effect of trade. Foreign firms exert a stronger competitive pres-
sure on home firms on their market, when the cost to access that market is lower. In
addition to this, trade liberalisation pushes firms to increase their markup on export
sales. Firms with market power transfer only a part of the reduction in the cost of ac-
cessing foreign markets cost onto prices, the other part is used to increase their markup.
Finally, trade liberalisation decreases firms” average markup. This suggest that in our
simple economy with CES preferences and without free entry, the pro-competitive effect

of trade dominates the incomplete pass-through.

Free entry. We now introduce a simple entry strategy to analyse the feedback effect
of entry on markups. To keep the analysis tractable we treat the number of firms as a
real number, thus abstracting from the ‘integer problem’.® As in Impullitti and Lican-
dro (2018), entry is undirected, so that firms pay a fixed entry cost f, and then draw
the particular variety that they can produce. Firms enter until the expected profits are
zero. Since entry is undirected and firms and varieties all operate the same technology,
the equilibrium number of firms is the same for all varieties. Variable labor demand
resulting from the symmetric Cournot equilibrium is z~1q = e, with ¢ = E/n being the
expenditure share of each firm. The free entry condition sets profits net of entry cost to
zero, 1= (1—-0(n:71))e—A = fe.

To close the model we need to characterise the labor market clearing condition. For
ease of exposition, we assume that the potential number of entrants are proportional

to the number of incumbents, that is n, = 7,n.” The market clearing condition is,

®Numerical analysis of the entry process with a discrete number of firms in this class of models in
open economy can be found in Edmond et al. (2015) and Impullitti et al. (2021).
"The number of potential can be also be modelled independently from the number of incumbents

14
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[(0(n;T)e + A) + Be + finf,] = 1, where total labor used as variable input, fixed cost and
entry cost is equal to total supply.

Proposition 2 In a Cournot equilibrium with free entry, a reduction in the trade cost reduces
the number of firms in both countries. This is the concentration effect:

on
g>0,

which implies that the impact of trade on export markup is anti-competitive,

89f(n)
oT

> 0,

while that on domestic markups is ambiguous,

0a(n) _ [>0 if Gur> (H5-1) 1%
ot <0 if Eue< (& -1) =
_ont

where ¢y r = 5t 18 the elasticity of n with respect to T.

Trade liberalisation reduces the number of firms competing in each product line. As
shown in Proposition 1, for a given number of firms, the pro-competitive effect on the
domestic markup dominates the anticompetitive effect on the export markup, producing
a reduction of the average markups. Absent any entry and exit then the reduction in
average markups leads to a decline in profits. With free entry, this reduction in profits
forces some firms out of the market. A lower number of firms, in turn, pushes markups
upward. The export markup increases even more than in the scenario without free entry,
as the impact of this concentration effect adds to that of the incomplete pass-through.
The concentration effect also puts upward pressure on the domestic markup and can
potentially overturn the direct effect of a reduction of trade costs on this markup seen in
Proposition 1. This suggests that, along with the incomplete pass-through channel, there
is another mechanism through which trade liberalisation can increase markups, and it

operates via the entry/exit margin.®

Proposition 3 If1/60 < (\/fie + 1)/ (\/7i. — B), the concentration effect is stronger the higher

without qualitative implications for the key results. See Impullitti et al. (2021)
8In a richer version of this class of models, Impullitti et al. (2021) show that the concentration effect
can be quantitatively powerful and totally overturn the pro-competitive effect of trade.
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the barriers to entry, measured as entry cost,

0*n =0
ataf, ~

If1/0 < 1/(1 — B), the concentration effect is stronger the higher the barriers to entry, measured
as economies of scale,
0’n

acon > 2

This result suggests that the anti-competitive effect of trade liberalisation via con-
centration is stronger for firms operating in less competitive markets. Sunk entry costs
and technological barriers to entry, which can be embedded in fixed costs, are consid-
ered primary barriers to entry in the IO literature (see e.g. Demsetz, 1982; McAfee et al.,
2004). This insight will be particularly useful in guiding the empirical specification of
our test of the concentration effect.

Firm heterogeneity. Our model can be easily extended to incorporate heterogeneous
productivity across firms generating size and markup heterogeneity. The can be done
assuming that each oligopolistic firm competing within each variety produces an imper-
fectly substitutable version of that good with its own specific productivity, as in Atkeson
and Burstein (2008) and Edmond et al. (2015). This extended model loses analytical
tractability and the impact of trade on markups cannot be characterised in closed form.
It can be easily shown though that firms with higher market shares face lower demand
elasticity and charge higher markups.” Consequently, any reallocation of market shares
toward large firms, originating from trade or other shocks, would increase the aggregate
markup.'® Numerical results in Edmond et al. (2015) and Impullitti et al. (2021) suggest
that in this class of models, similarly to monopolistically competitive models of trade
with firm heterogeneity (e.g. Melitz, 2003), trade reallocates resources toward larger and
more productive firms. This reallocation channel then contributes to the dynamics of the
aggregate markup response to globalisation alongside the firm-level channels described

above.

9 As we showed above, markups can be written as a function of the share of sales going to each firm.
With heterogeneous firms, those with higher productivity have higher sales shares and charge higher
markups. See Edmond et al. (2015) for the detailed derivation.

10 Autor et al. (2020) obtain a similar result in monopolistic competition under a specific departure from
CES preferences and with a particular form of productivity distribution.
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Unilateral liberalisation. In our empirical analysis we study the impact of a reduction
in Spanish import tariffs on Spanish firms” markups. To keep the theoretical model
tractable we have focused on symmetric countries and multilateral liberalisation. It is fair
to wonder which of the results above depend specifically on the simplifying assumption
of multilateral liberalisation. The pro-competitive effect on firm-level domestic markup
holds through, as it measures the impact on the domestic market of the liberalising
country. Firms from the liberalising country instead will not see any change in their
export markup with unilateral liberalisation, so the incomplete pass-through would not

be operative.!!

Finally, similar to the pro-competitive effect, the concentration effect is a direct result
of higher competition on the domestic market. Hence, it holds even in the case of
unilateral liberalisation. For this class of models, oligopoly with free entry, this is shown
in Venables (1985). Although the impact on the number of firms cannot be characterised,
it is shown that with free entry markups in the liberalising country increase.!? A similar
result can be obtained in monopolistic competition models with variable markups, such
as Melitz and Ottaviano (2008). In this class of models, a reduction in trade costs in
one country pushes firms to 'relocate” to the non-liberalising country where there is less
competition. More firms enter the latter while the number of entrants in the liberalising
country shrinks leading to a higher markup. It is easy to show that, in line with our
findings, this anti-competitive effect of trade is stronger for firms facing higher entry

barriers.!3

Taking stock, the relationship between trade and markups that emerges from eco-
nomic theory is complex. Trade liberalisation reduces domestic firm-level markups via
the standard pro-competitive effect. Increases domestic firm-level markups via a con-

centration effect which is stronger the higher the domestic barriers to entry. Finally,

The incomplete pass-through channel can also be obtained with unilateral liberalisation if along with
final goods tariffs we consider also intermediate goods tariffs, as in De Loecker et al. (2016). A reduction in
input tariffs leads to cost reductions a part of which will go into higher markups. Extending the model to
include intermediate inputs would compromise its tractability without adding new insights. Due to data
limitation we are not able to fully explore this channel, but we will test a version of it in our robustness
analysis.

12See also Helpman and Krugman (1989) chapter 7.

13We do not use Melitz and Ottaviano (2008) as our theoretical guidance because it makes the impact
of trade on markups strictly dependent on entry thereby excluding any direct impact of changes in trade
costs on markups. In that framework, when entry is not active, the so-called short-run scenario, trade
liberalisation has no effect on firm-level markups. Instead, in our model lower barriers in the home
country give foreign firms cheaper access to the home market thereby putting higher competitive pressure
on the domestic markups of home firms, as shown in proposition 1. Thus, our framework captures a
richer set of features of the relationship between trade and markups.
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it increases the aggregate markup via a reallocation effect. We will use these theoreti-
cal insights to guide our empirical investigation of the relationship between trade and

markups in the second chapter.

3 Conclusion

In this chapter, we present a simple model of oligopoly trade highlighting several
channels through which globalisation can put upward pressure on markups. We use
these theoretical insights to guide our empirical investigation of the trade-markup nexus
which exploits a large episode of trade liberalisation experienced by Spain in the post-
EU entry period. We use firm-level data to estimate markups and find that the aggregate
markup is declining for most of our sample period.

The theory suggests a rich set of channels through which foreign competition affects
markups and guides our empirical exploration. In what follows is the empirical analysis

on the relationship between trade liberalization and markups in the second chapter.
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For Online Publication: Appendices

A Model derivation and proofs

Let g4 and tq be the quantities produced by a home firm for the domestic and export
markets, respectively, and let ¢ = g4 + 74 be total firm’s output. Total domestic con-
sumption of a particular variety is x = n(qg + q5), smaller than total production nqy.
As in Brander and Krugman (1983), trade in identical goods occurs because firms play
separate Cournot games in the domestic and foreign markets.

Equilibrium production and pricing. A firm producing a particular variety solves,

Vs = max [(pd—zA) qd + (pf—rz;1> qf—)x}

(9445
s.t.
E 1 E 1
pPa = ﬁ xz and Pr= ﬁ x;x[ (Al)
xg = X5+ qa and Xf:ff—l—qf.

The first two constraints are the domestic and foreign inverse demand for each variety
derived from the CES utility function. The second two are the quantity constraints. The
home market is split between the firm own production and that of its competitors £;.
Similarly for the export market. Symmetric countries implies E; = E; = E and X; =
Xy = X. The first order conditions of the symmetric Cournot equilibrium, x; = xf = x

and p; = py = p, are,
[(@=1) q—; +1]p=2" (A2)

{([x —1) %f + 1} p=1z L. (A.3)

Add (A.2) and (A.3), and use 94/x + q¢/x = 1/n to obtain

1 1
p—zed_zef'
2n— 1+«
Gd—n(l—m and Qf—Ted

where 6; and 6y are the inverse of the markups charged in the domestic and export
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markets, respectively. Substitute them in the inverse demand function to obtain

- E .
z 1:9dﬁx"‘ L

Multiply both sides of the above equation by total quantity produced g, to obtain

11 LN
7z =Pk (X) '
1
Substituting x = <z‘1 (X*/64E) > “into equation (1) leads to (x/X)" = 1. Finally, use

the definition of A to derive the equilibrium variable cost gz~! = fe.

Proof of Proposition 2. Putting together the free entry and the market clearing condi-
tions we obtain,

L_A—ffe A+f
—_n e
F(n,T)= 510 19

Using the implicit function theorem we get,

on _ S [ N 9 A+fooe] [pBHOFTNG  A+f 9]
or & (B+0)20Tt  (1—0)20T (B+6)2 (1—06)20n '

where N =L/n— A —fi.f,, 00/0n > 0 and 06/dt < 0.

Proof of Proposition 3. The relevant cross-partial is,
Using the implicit function theorem we get,

Pn G (B+6)* —7(1-6)]

otofe W [(B+6)>—n(1—6)2

|

which is positive if 1/6 < (\/fie + 1)/ (\/7ie — B). Similarly,

which is positive if 1/6 < 1/(1 — B).
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Chapter 2

1 Introduction

This article explores the relationship between trade liberalisation and markups empir-
ically. Using the theoretical predictions outlined in the first chapter, we conduct an
empirical analysis of the effects of trade liberalisation on markups in the Spanish man-
ufacturing industry in the period 1990-2010. The measure of trade barriers we focus
on is import tariffs on final goods. In these years, especially in the first decade, Span-
ish import tariffs experience a substantial decline, perhaps related to EU access and the
subsequent Single Market Program. We use firm-level data from the survey of Spanish
manufacturing firms, the Encuesta sobre Estrategias Empresariales (ESEE), to estimate
markups via the production function approach (De Loecker and Warzynski, 2012).

The results suggest that the aggregate markup is declining for most of our sample
period, although a partial reversion of the trend can be observed in the last years. Our
empirical analysis reveals that the relationship between import tariff reductions and
markups at the firm level is negative, thereby confirming the received view that trade
has a pro-competitive effect. Offsetting forces operating via the concentration channel
tame the pro-competitive effect on firm-level markups but they are not strong enough
to offset it. Markups decline less for firms operating in industries with higher barriers
to entry measured as intangible assets and, within a given sector, for firms with higher

intangibles.!

This is in line with the model’s prediction that larger entry and fixed
operating costs produce a stronger concentration effect of trade. We also perform a
direct test of the effect of trade on concentration and find that the reduction in Spanish
import tariffs is strongly associated with an increase in concentration, measured using

the typical concentration ratios, the sales shares of top firms.

Moving from firm-level to aggregate analysis we find that the observed changes
in the aggregate markup are essentially driven by within-sector variation. Moreover,
decomposing the overall variation into a between and within-firm component reveals
that both margins contribute to the aggregate changes. Trade liberalisation reduces the
markup via its within-firm component, in line with our firm-level findings, but increases

it via its between-firm component, in line with the reallocation channel, although the

1In’fangible investment such as R&D, software, advertising, market research, design, and branding are
typical examples of barriers to entry discussed in the IO antitrust literature (e.g. Demsetz, 1982; McAfee
et al., 2004).
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latter result is not significant. The effect of trade liberalisation on the within component
is stronger and the overall impact on sectoral markups is negative. Thus our results
suggest that the overall impact of trade on markups is pro-competitive and driven by

changes at the intensive margin, that is reductions the in markup at the firm level.

We run a large set of analyses to test the robustness of these results. We use an
alternative measure of markups and show that the trends inferred from our baseline
measure are confirmed. We also perform a sanity check to corroborate our firm-level
markup estimate trends by using publicly available sector-level data from KLEMS. We
also obtain cost share estimates of markups and show that they yield a similar picture.
Our production function approach to estimate markups uses a baseline specification
where the input with respect to which the markup is measured is materials and the
production function is translog. We perform robustness analysis with respect to both
specifications, focusing on labor as the key input and using a Cobb-Douglas production
function. We show that our test of the concentration effect via barriers to entry is robust

to using R&D and firm size as a measure of these barriers.

Finally, we follow De Loecker et al. (2016) and consider also tariffs on intermedi-
ate goods, input tariffs. This allows us to provide a simple partial test of the incomplete
pass-through channel, according to which a reduction in input tariffs leads to cost reduc-
tions which are not fully passed onto prices, as part of them goes into higher markups.
Although our analysis here is constrained by data limitation, our findings confirm the
results in De Loecker et al. (2016) that input tariffs liberalisation increase markups.

Literature review. Our work is related to the recent literature on the dynamics of mar-
ket power and its possible sources. De Loecker et al. (2020), Autor et al. (2020), and Bajgar
et al. (2019) document a remarkable increase in market power, measured as markup and
concentration, in the US and Europe in the last three decades. De Loecker and Eckhout
(2020) and Diez et al. (2021) show evidence suggesting that this trend is global - though

differing in the size of the observed changes.?

Closely related to our work is the empirical literature on the impact of trade on
markups. Early studies of the effects of trade on firm-level markups focused on reduc-
tions in output tariffs, finding evidence of pro-competitive effects (e.g. Harrison, 1994;
Levinsohn, 1993). Recently, De Loecker et al. (2016) extend the analysis to reductions in
tariffs on intermediate inputs, generating a decline in costs that can increase markups

2Two recent books, Philippon (2019) and Eeckhout (2021) summarise the facts and provide a broad
overview of potential causes and consequences of rising market power.
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if firms do not pass it entirely to consumers. Studying an episode of large scale lib-
eralisation in India, they find that while the reduction of tariffs on final goods, output
tariffs, has pro-competitive effects on markups, declining input tariffs have the opposite
effect.> We complement their findings showing that trade can have anti-competitive ef-
fects above and beyond the incomplete pass-through. Our finding suggest that lower
output tariffs can be anti-competitive as well, as trade can increase firm-level markups,
via a concentration effect, and the aggregate markup, as a consequence of reallocations
of market shares toward more productive (high markup) firms. To the best of our knowl-
edge we provide the first empirical test of the concentration and reallocation effects of
trade on markups.*

2 Empirical Implementation and data

We lay out our empirical strategy to estimate markups and present a description of the
main data sources used in the analysis that follows.

2.1 The production function approach

We follow the now widely used production function approach (e.g. De Loecker and
Warzynski, 2012) and derive firm level markups from the first order conditions of a stan-
dard cost minimisation decision. The resulting markup can be expressed as a function
of the cost share of any variable input in the optimal firm decision and the elasticity of
production to that input,

Pit Qi
jpp—i 2T , 1
Hit 10t PvitVit ( )
where 6;,; is the elasticity of firm i’s output to input v and the second term is the cost
share of this input. While the cost shares are usually directly available from the data, the
elasticity is estimated using production function estimation. For our baseline measure
of markups, we choose materials as the relevant variable input as it is the most flexible

and least adjustment cost intensive - compared to capital and labour. We also choose

3Similarly, Brandt et al. (2017) find negative effects on markups of output tariff cuts related to China’s
access into the WTO, while input tariff cuts have positive effects. Baccini et al. (2018) find a negative effect
of Vietnam entry into WTO on the profitability of private firms but not on that of state-owned enterprises.

4Results in Autor et al. (2020) suggest that the observed increase in the aggregate markup in the US is
driven by a reallocation toward firms with higher markups but do not provide a direct empirical test of
the sources of this reallocation.
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a translog specification of the production function which allows for time varying 0,
parameters. This allows us to capture sector and time varying technological changes in
the data. Robustness of the key results to using a Cobb-Douglas specification and other
inputs is also presented. A detailed overview of the production function estimation

procedure is outlined in B.

2.2 Data

We use data from the longitudinal survey of Spanish manufacturing firms, the Encuesta
Sobre Estrategias Empresariales (ESEE). This dataset has been designed to form a repre-
sentative sample of the Spanish manufacturing sector. Firms with workers ranging from
10-200 are sampled randomly based on industry and size groups (retaining 5 percent).
All firms with more than 200 workers are requested to participate and the collaboration
rate is substantial at around 64 percent. The dataset comprises an unbalanced panel
of 5,040 firms with a total of 31,595 observations from 1990 to 2010, belonging to 20

different industries.’

The dataset contains information on firm’s inputs and outputs. Firms report price
changes from their main products and inputs, and ESEE uses this information to cre-
ate annual estimation of firm specific input and output price changes. For our empirical
analysis, we will clump these price changes together to build firm-specific price indices®,
normalising them to one at 1989, which will be our reference year. These price indices
will be used to deflate our variables of interest. More specifically, we use the change
in sales price to create a price index for deflating our output and sales variables. We
use the change in prices of intermediate consumption goods to deflate value added, and
materials. For firms that were surveyed in years later than 1990, we use industry aver-
ages of the price index between the reference year and the year that they are included
in the sample. We construct our variable for capital stock using the perpetual inventory
method as in Olley and Pakes (1996). Firm’s investments in equipment and machinery
are deflated using industry-specific price indices produced by the Spanish Instituto Na-
cional de Estadstica (INE). Depreciation rates come from the INE as well.” We can find
expenditure shares directly in the data, so we need not worry about having separate

price values to obtain our firm-level markup estimates.

SData for more recent years, up to 2015, are also available but not relevant for our question, as trade
liberalisation takes place mainly in the 1990s and peters out after the mid-2000s, as we show later.

®For firms with missing values in price changes, we replaced them with their industry average.

"The book value of capital for year 1990 has been used to set the initial capital for firms; for firms
entering the sample after, we use the book value of the corresponding observed year
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Our baseline measure for trade barriers is tariffs that Spain imposes on imports from
the rest of the world in each industry over the period 1990 to 2010, we call these out-
put tariffs. We use MFN tariffs from TRAINS (WITS) pulled directly at the 3-digit SIC
industry level, so no form of aggregation was required from our end. We match these
with our dataset at the 3-digit industry level, the finest sectoral aggregation level avail-
able in ESEE. We compute input tariffs, the tariffs on intermediate goods using Spanish
input-output tables from the WIOD (World Input-Output Database)®. These tariffs are
computed as as a weighted average of the output tariffs using intermediate inputs cost
shares as weights.

Firms switching industries The ESEE dataset comprises of some firms that switch
industries. Each industry j in ESEE is defined by a unique numerical identifier. We
calculate industry switching by taking the difference of industry identifiers j in ESEE for
each firm i for a given year t. If the difference of industry identifiers j are greater than
the numerical value of 0, this implies industry switching. Below is a table summarizing

the incidence of firms switching industries in ESEE.
Table 1: Summary statistics of firms switching industries

Description Count Proportion

Total number of observations 31,595 100 percent
Total number of observations that involve firm switching industries 196  0.62 percent

Notes. Period between 1990-2010.

Since the ESEE does not contain product-level information, we cannot formally ac-
count for product-switching within firms in our analysis. We can, however, account
for this documented firm switching phenomenon, by using industry fixed effects in our
reduced form equations in the forthcoming sections.

2.3 Trade liberalisation in Spain

In the 1980’s Spain was in the process of political transition, with its previous state-
controlled economic system being done away with in favour of a more globalised trad-

ing environment for firms.” By 1985, Spain had signed an agreement to join the Eu-

8Input tariffs have only been calculated from 1995 onwards due to lack of data availability for earlier
years from WIOD

9Under Franco, Spain used a large variety of policy instruments that hindered international trade.
Using bilateral trade flows and a structural gravity model, Campos et al. (2022) measure the thickness of
Spanish boarder and find that in the period 1948-75 Spain’s barriers to international trade were the highest
in Western Europe.
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ropean Union, and became a full member in 1986. In conjunction with these events,
the European Union was also in the process of implementing one of the largest market

liberalisation reform since the late 1960’s, called the Single Market Programme.!°

Our measure of trade liberalisation is the change in Spanish import tariffs. Spain’s
trade integration into the EU took over a transition period of about ten years. Spanish
customs tariffs were phased out over a period of seven years for most products originat-
ing from the EU and the European Free Trade Association (EFTA) countries, and over a
ten-year period for some agricultural products. For products imported from other coun-
tries, the difference in duty rates between Spain and the EU common external tariffs
were phased out during a seven-year period. By 1997 the integration process was com-
pleted, although a reduction in EU tariffs based on the commitments undertaken during
the Uruguay Round would continue till 2001 (OECD (2000)).
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Figure 1: Unweighted average industry output and input tariffs

Notes. The figure above illustrates unweighted averages of output and input tariffs across all 3-digit SIC industries. Input tariffs have
only been calculated from 1995 onwards due to lack of data availability for earlier years from WIOD (World Input-Output Database).

Figure 1 shows the average output tariff for the three-digit industries belonging to
the Spanish manufacturing sector in the sample period 1990 to 2010. We can clearly see
a sharp decline across time, dropping from 27 percent in 1990, to roughly 10 percent in
2010." The trend is common to the wide majority of sectors, as shown in Figure A.1.

10 Among other things, this program involved the removal of roughly 300 non-tariff barriers (NTBs)
that still existed in the EU. See Buigues et al. (1990) for more information on the latter.

The 3-digit aggregation from WITS gives higher average tariff levels than finer aggregations but there
is no substantial difference in the trend. For example, aggregating at the eight-digit level gives an average
tariff of 8.5 percent in 1990, monotonically declining to 4 percent in 2020.
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The average input tariff also exhibits a similar reduction across the sample period. After
2010 the tariff decline is essentially completed and we do not observe any substantial
change. Thus, although we have a few more years (up to 2015) in the ESEE dataset, we

focus on the period up to 2010, as after that there is not much variation in tariffs.

Along with a reduction in tariff barriers came a substantial increase in the import
shares of the Spanish economy. Figure A.2 shows the trend of average import penetra-
tion across the sample period. We can see a steady and remarkable increase in import
penetration, which triples between 1990 and 2010. As for the tariffs the biggest change
takes place in the 1990s.

Endogeneity of trade policy. In order to use the variation in output and input tariffs ef-
fectively for testing our hypothesis, we need to examine whether the changes in Spanish
tariffs are related to economic factors that might create endogeneity problems for these
measures. It is therefore important to check whether changes in tariffs are, for instance,
a product of the lobbying power of the industry in question, or if politically important

industry characteristics shape their movement.

We follow Topalova and Khandelwal (2011) strategy for checking for endogeneity
of tariffs by performing two exercises. We first check the extent to which tariffs move
together across sectors. If tariffs do not move together then it is likely that industry
specific lobbying power is shaping their variation, thereby exhibiting evidence of endo-
geneity. In Table A.4 and A.5 we report the cross-sectoral correlation for both output and
input tariffs for three-digit industries. The results suggest that their movements are sur-
prisingly uniform throughout the sample period. Topalova and Khandelwal (2011) find
an average industry-pair correlation of 0.55 between 1992 and 2001 from their Indian
firm-level dataset. Interestingly, our analysis finds an average industry-pair correlation
of 0.47, between 1991 and 2010, fairly similar to Topalova and Khandelwal (2011).

In our second exercise, we test whether our measures of trade liberalization are
correlated with measures of politically important industry characteristics, by regressing
the change in output tariffs between 1991 and 2010 on industrial characteristics in 1990.
These characteristics include labor costs (policymakers might be interested in protecting
industries with workers on lower wages which might be more vulnerable to interna-
tional competition), employment (larger labour force may lead to more electoral power
and consequently more protection), output, capital, and factor size (firms with larger

plants will potentially be able to organise lobbying forces more effectively). From the
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scatterplots shown in figure 2 above we can see that there is little to no statistical cor-
relation between output tariffs and the majority of the industry characteristics, with the
exception of the capital-labour ratio.
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Figure 2: Scatter plot of industry characteristics (1990) and output tariff differences (2009-1991)

Notes The figure above illustrates a scatterplot with overlaid linear prediction plot between politically important industry characterics
in 1990 and the difference between output tariffs in 2009 and 1991.

While these checks cannot entirely rule out the possibility of endogeniety in using

the variation in tariffs to test our intended hypothesis, this evidence is suggestive of

some degree of exogeniety in our explanatory measures of choice.

3 Markups dynamics in the Spanish manufacturing sector

In this section, we present some key characteristics of our estimated markups. We first
report the trend in the aggregate markup and in its distribution across firms and then
decompose the aggregate trend between sectors and between firms within sectors. Sum-
mary statistics of the estimated markups are presented in the appendix, where we show
the statistics of the inputs used in the production function estimation, table A.1 and the
average sectoral markups obtained with the translog and Cobb-Douglas specifications,

table A.2. For the majority of the sectors the two estimates are fairly consistent. We also
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report the estimated output elasticities for each input (from the translog specification of
the production function) and their corresponding returns to scale.

3.1 Aggregate markup

Figure 3 shows the unweighted average firm markup across Spain’s manufacturing sec-
tor, reporting both our baseline specification using the translog production function and
the alternative using a Cobb-Douglas. In our baseline estimation we choose materials as
the input used to recover the relevant elasticity. The average markup has been declining
consistently across the time period of our sample — for both specifications. The sharpest
decline can be noted to occur between 1991 and 1994, where the markup fell from from
1.7 to 1.48 for the translog and from 1.68 to 1.35 for the Cobb-Douglas case. From 1995
onwards, the negative trend persists but at a lower pace, and the average firms ends up
charging a price 42 percent (translog) and 29 percent (Cobb-Douglas) above the marginal
cost in 2009. A typical theoretical prediction of Cournot models, like the one we have
presented above, is that markups are positively related to firms” market shares. Market
shares are directly available in our data set and their evolution, also shown in Figure 3,
confirms the declining trend in market power uncovered by the markup estimation. We
find that there is a steady decline in the average firm-level market share, the trend of
which is very highly correlated with the decline in average markups.

Next, we report the sales-weighted average markup. From Figure 4 we can clearly
see that similar to our unweighted average firm markup, the sales-weighted average
markup declines fairly sharply between 1991 to 2004. Interestingly, differently from
our unweighted markups, sales-weighted average markups start increasing from 2005

onwards and continue rising up till the end of the sample period 2010.

Changes in the average sales-weighted markup can originate from three possible
sources: (i) the weights (ii) the output elasticity, (iii) the inverse ratio of the cost share
of sales (cost of materials in our baseline specification). First we examine the role of
weights. As outlined in De Loecker et al. (2020) firms that are able to charge a higher
price over marginal cost tend to have higher revenue weights compared to their input
weights. This suggests that the levels of average markups calculated using input weights
should be lower than those of their revenue-weighted counterparts. Figure 4 validates
this intuition. For inputs, we use firm total costs from the income statement. We can see
that the level of inpu-weighted average markups are lower than the revenue weighted
markups and that the gap between them is relatively stable throughout the sample, with
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Figure 3: Unweighted average firm markup and market share

Notes. Output elasticities s for the translog measure of markups (estimated from the production function) are time-varying and
industry-specific (3-digit SIC). For the Cobb-Douglas measure, output elasticities 65 (estimated from the production function) are

time-invariant and industry specific (3-digit SIC). The figure illustrates unweighted averages of firm translog and Cobb-Douglas
markups for all industries from 1991 to 2009.

the exception of the initial period between 1991 and 1995. A non-widening gap seems to
suggest that reallocation of sales to low markup firms is not responsible for the variation
of the average markup observed in the sample. It also suggests that changing the weight
to inputs (total cost) instead of revenue does not alter its trend.
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Figure 4: Evolution of weighted markups

Notes. The figure above uses the translog specification of firm markups. Benchmark markups are revenue (sales) weighted.
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In order to understand whether the observed changes in the average markup are
driven by changes in the output elasticity, which captures technological changes across
industries and time, we fix the output elasticity at a value of 0.7 (the average cost share
of firms). Figure 4 shows us that the technological changes as measured by the output
elasticity were not responsible for driving the decline in sales weighted average markups
between 1991 and 2004 as the trends for the aggregate benchmark measure are similar
to the measure of markups with constant output elasticity. This finding is in line with
De Loecker et al. (2020) who also show that the variation in output elasticity is not
responsible for driving the increase in average markups in the US economy. However,
our analysis does seem to point to technological change playing a role in driving the
increase in our benchmark measure from 2005 onwards.!? The precise reasons for how

and why we observe the latter are something we leave for future research.

By ruling out the first two sources of the decline in average markups — technological
change (as measured by output elasticity) and the choice of weight - we can infer that,
especially in the period of intense trade liberalisation, the bulk of the downward trend
can be attributed to the decline in the wedge of sales to material expenditure. Figure A.6
in the Appendix, showing the dynamics of the material share, confirms this insight.

The Distribution of Markups. By being able to calculate markups for each firm us-
ing the empirical methodology outlined in the previous section, we have the ability to
look at the entire distribution of markups. Figure 5 presents the kernel density of un-
weighted markups for years 1991 and 2008 to understand their respective distributional
differences. We can clearly see that the distribution in 2008 has shifted to left, compared
to 1991, indicating that average markups have been lowered by changes to all segments
of the distribution.

3.2 Decomposition Analysis

To better understand the nature of the decrease in the weighted-average markup, we can
decompose its changes into the component that is assigned to the changes in the markup
itself at the firm-level, and the component that is attributable to the reallocation of eco-
nomic activity across firms with different markup. We also decompose the aggregate

changes into a within and an across sectors component.

12Extending the sample to 2014 we find that the increasing trend in the average markup stops and
actually shows some regression toward the 2010 level.
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Figure 5: Distribution of unweighted markups: kernel density

Notes. The figure above uses the translog specification of firm markups estimated from the production function approach.

Following De Loecker et al. (2020), we decompose the change in the average markup

at the firm-level as follows!3:

Apr =Y mip_ 1 Apig+ Y pis—18mi + Y ApigAmyy, ()
i i i
Awithin Amarketshare Across

Areallocation

where m;; is the market share of firm i and y;; its markup. The Awithin term measures
the change in the markup attributable to the change in firms” markup, while keeping
their market shares unchanged from the previous period. The Amarketshare term cap-
tures the changes due to variations in market shares while keeping firm’s markup fixed.
If this term is decreasing, it means that lower markup firms are capturing a greater
share of the economy. The Across term measures the joint changes in markups and

market share.

In Figure 6, we show an illustrative plot for this decomposition calculated for adja-
cent one-year periods, for the period 1992-2010. From our one-year decomposition we
find that both the within and the between component play a role in the observed changes

13This decomposition method was first outlined in Olley and Pakes (1996), Melitz and Polanec (2015)
generalize it to account for exit and entry — something which we cannot account for given the limitations
of the dataset. Our data does not allow us to track firm entry and exit.
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Figure 6: Decomposition: Firms
Notes. The blue bars represent the within component, the red bars the between component and the green the cross component.

in the average markup. The within component is only responsible for negative changes,
suggesting that an important driver of the decline in the average markup in our period
of analysis is a reduction of firms markups. Reallocation plays a role as well, although

it contributes to both negative and positive markup variation.

Along with the firm-level decomposition, we also perform a decomposition of
markup changes at the sectoral level, that is, we measure variation within and between
industries. Similar to the equation above, we can express the change in the average
markup as,

App = stt—lAﬂst + Z Hst—10ms + Z ApstAmsgy, 3)
i i i
Aw;;hin Abe?&;een Ac:;ross

where mg;_1 is the market share of sector S at time t — 1 and y; is the sectorial markup.
The first expression on the right-hand side, the Awithin component, expresses the con-
tribution of changes in sectorial markups, for a give share of each sector in our economy.
This tells us the extent to which markups are changing at the industry level. The second
expression, the Abetween component, computes the change in markups due to changes

in the market shares of the sectors. The third and final expression is the Across com-
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ponent which describes the decline of markups as a joint change in markup and the

sectoral shares.

We consider two-year changes in weighted markups starting from 1992. The decom-
position presented in Table 2, shows that the bulk of the changes in the average markup
is driven by the within-industry component. The changes in the between-industry com-
ponent is substantially smaller in magnitude for almost every successive year. There is
also no correlation in the direction of the components. The change in markups due to
cross component, the joint effect of the previous two components, is also substantially
smaller in magnitude compared to the within component.* Note also that the mean
change in output elasticity, shown in the last column of Table 2 is not responsible for the

decline markups, corroborating our results in Figure 4.

Table 2: Sectoral decomposition of the sales-weighted markup

2yr Period A Markup A Within A Between A Realloc. Mean (Af)

1992-1994 -0.057 -0.035 -0.017 -0.005 0.007
1994-1996 -0.029 -0.007 0.043 -0.065 0.012
1996-1998 0.112 0.104 -0.021 0.029 0.017
1998-2000 -0.111 -0.129 0.008 0.010 -0.005
2000-2002 0.034 0.022 0.035 -0.023 -0.004
2002-2004 -0.115 -0.099 0.018 -0.034 0.000
2004-2006 0.149 0.145 0.003 0.001 -0.013
2006-2008 -0.040 -0.034 -0.019 0.013 0.001

Notes. Table reports sectoral decomposition with 2-year time differences

This finding from the time series decomposition shows that most of the decrease in
markups occurs within all industries. As in De Loecker et al. (2020), who perform a
similar decomposition for the US and find that the rise in markups is mostly a within-
sector phenomenon, we find that the decline in Spanish markups takes place primarily
within sectors. While we find that within sectors both the within and between firm
component drive markup variation, their results show that only the latter is the driving
force in US data.

4Similar results are obtained using a one-year and 4-year decomposition. See tables A.6 and A.7.
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4 Globalisation and markups: firm-level analysis

We now turn to examine how firm-level markups adjusted as Spain liberalized its econ-
omy. We exploit the variation in our firm-level markup estimates and industry output
tariffs over time through firm-fixed effects. We use our translog firm-level estimates for

markups over the entire sample and run the following specification:

Inpijp = aj + i + o + AT + {Zjt + €, 4)

where p;j; is the markup of firm i in industry j at time ¢, «; is the industry fixed effect,
which allows us to control for all time-invariant differences across industries and to
control for some firms switching industries. The year fixed effect, a;, controls for all
yearly shock, such as business cycles shocks. Tariffs, 7jt, are industry-level output tariffs.
In an effort to isolate the impact of trade liberalization, we control for several time-
varying industry characteristics that might affect the distribution of firm-level markups.
We use the degree of barriers to entry, proxied by industry-level fixed assets as one such
control. We also control for the degree of foreign investment which might also influence
markups (measured as the average foreign holding by industry). The other control that
we use is industry export intensity (measured as the ratio of total exports to total output

for an industry), as we want to focus our analysis on the effects of import competition.

We report the firm-level markup regression with just firm and year fixed effects
in column (1) in Table 3. The coefficient on the output tariff is positive and strongly
statistically significant, implying that a 10 percentage point decline in tariffs is associated
with a 1.72 percent decline in firms” markups. Between 1990 to 2010, average output
tariffs fell by 17 percent, this results in a precisely estimated average markup decline of
2.92 percent (= 17 x 0.172). The fundamental message from this results remains the same
once we introduce industry controls and industry fixed effects throughout columns (2)
to columns (5). In column (5) we can see that a 10 percentage point decline in industry
output tariffs is associated with a 2.57 percent decline in firm markups, this result being
statistically significant as well. This implies that the average decline in output tariffs
resulted in a 4.37 percent (= 17 x 0.257) decline in average markups. '°

15Adding industry fixed effects causes the co-efficient of output tariffs to increase in magnitude from
column 4 to 5 in Table 3. This implies that not all firms stay in the same industry/sector and they switch
between industries/sectors. Summary stastistics of firms switching industries have been provided in the
Data description section.
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Table 3: Trade liberalisation and firm-level markups

Fixed Effects
(€Y) 2 3 (€] ®)

Output Tariff 0.172*** 0.173*** 0.173*** 0.197***  0.257***
(0.061)  (0.061) (0.061) (0.061) (0.060)
Average tangible fixed assets (excluding land and buildings) by Industry -0.000 -0.000 0.000 —0.000"**
(0.000) (0.000) (0.000) (0.000)
Average percentage foreign holding by Industry 0.000 0.000 0.000
(0.000) (0.000) (0.000)
Export Intensity —1.513*** 1.945
(0.304) (1.595)
Firm TFP TL 0.005 0.007* 0.007* 0.015*** 0.033*
(0.003)  (0.004) (0.004) (0.004) (0.018)
Firm Effects X X X X X
Year Effects X X X X X
Industry Effects X
N 30,905 30,895 30,895 30,895 30,895
R? 0.001 0.001 0.001 0.005 0.020

*p <010, p < 0.05, " p < 0.01

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clustered at the
three-digit industry level. The table above uses the log of the translog specification of firm markups.

These results support our theoretical insight that increases in the competitive pres-
sure brought about by lower tariffs led to a reduction in firm markups. Thus our analysis
finds support for the the pro-competitive effect highlighted in the theory.

4.1 The concentration effect

One of the theoretical predictions from our model is that, via free entry, trade liberali-
sation reduces the number of firms competing in each product line which, in turn, puts
upward pressure on surviving firms” markups. Hence, the impact of trade on markups

can be less pro-competitive or even anti-competitive.

To evaluate whether or not this prediction holds in our data, we follow the theoretical
insights and explore the interaction of tariff variation with measures of barriers to entry.
To measure these barriers, in our baseline specification, we use intangible fixed assets
which include the value of goodwill, copyrights, trademarks, and intellectual property
for each firm and are directly available in our ESEE dataset. In the robustness analy-
sis, we also look at firm size and R&D. Since our 3-digit sectoral aggregation is very
coarse we explore entry barriers both at the sectoral level and at the firm level. Within
each sector the presence of firms with high intangible assets can restrict the extent of
competition, as any technological barrier would do.

We begin with sectoral barriers. Based on our theoretical predictions we would
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expect that sectors with higher barriers to entry experience a weaker pro-competitive
effect or even an anti-competitive effect of trade. To test this hypothesis, we use the
following specification,

Inpijy = aj + a; + ap + At + BlIntany X T + xIntanj + Zjs + €jt, (5)

where Intanj; is a dummy that equals one if sector j has below median intangibles fixed
assets at time t and zero otherwise. Our results in Table 4 show that sectors with below
median intangible fixed assets undergo a higher pro-competitive effect compared to their
above median counterparts, although the interaction term is not statistically significant.

This is in line with our theoretical predictions highlighted in Proposition 3.

Table 4: The concentration effect: sector dummy

Fixed Effects
1)

Output Tariff 0.332%**
(0.089)
Intant x Output Tariff 0.256
(0.193)
Intan 0.086
(0.296)
Avg. pctg. foreign holding by Industry -0.000*
(0.000)
Export Intensity 4.124*
(2.208)
Firm Effects X
Year Effects X
Industry Effects X
N 29,166
R? 0.020

*p <0.10,* p < 0.05,** p < 0.01

Notes: Standard errors clustered at the 3-digit industry level.

Although the model is very simple, the basic insights of the concentration effect it
produces should carry over to more granular scenarios as well. Ideally we would want
to test proposition 3 at a higher level of sectoral disaggregation to gain more statistical
significance, but our firm-level data do not allow us to do so. In order to circumvent this
problem, we test whether firms with better technologies (higher fixed intangibles assets)
are more shielded from competition and therefore experience a weaker pro-competitive

effect of trade. One way to think about this is that a firm with a better technology - in
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the model can simply be higher economies of scale due to a higher fixed operating cost
- operates in a less competitive 10-digit or even more granular sector which is likely to

be more shielded from increases in foreign competition.®

To test this mechanism, we compute the distribution of intangible fixed assets across
firms and study whether firms in lower quartiles in a given sector experience a lower
concentration effect compared to those in higher quartiles. As suggested by the discus-
sion above, this in turn should manifest in a stronger pro-competitive effect of trade at
lower quartiles. To test the latter, we interact the firms’ position in the intangibles distri-
bution (their percentile) in 1991 with the import tariff, running the following regression

specification:

Inpijy = aj + a; + ar + ATje + Blnquartjy X Ty + kIntquarty + {Zjs + €jt, (6)

where Inquart;; = 1 if firm i in a sector j has intangible fixed assets below a given
quartile at time j and zero otherwise. Table 5 below reports the results.

Our results suggest that within a 3-digit sector, all firms below the 90th percentile
of the intangible fixed assets distribution undergo a higher pro-competitive effect, with
a statistically significant interaction. Firms below the 75th and 50th percentile also show
stronger competition effects but the results are not statistically significant. These find-
ings, along with those with the interaction at the sectoral level presented in table 4,
provide support to the theoretical hypothesis that trade liberalisation has a weaker im-

pact on markups for firms and sectors with higher pre-liberalisation market power.

This is an indirect test of the concentration effect in the theory. A more direct ap-
proach analysing whether the weaker impact of trade on markups is due to the trade-
induced increases in concentration is difficult in a reduced-form empirical analysis. To
provide additional support to our theoretical insight we can though study the direct
impact of trade on market concentration. This is what we do next, acknowledging that
any measure of market concentration computed with our dataset is imperfect because it

does not include foreign firms operating in Spain.

For each industry, we measure industry concentration as the share of the largest

16This channel is also typical of standard Schumpeterian growth models where technological leadership
allows firms to obtain monopoly on their sector. In a step-by-step version of this class of models, Akcigit
et al. (2021) show that firms with larger technological lead with respect to their followers experience a
weaker competitive pressure from trade liberalisation.
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Table 5: The concentration effect: firm dummy

Fixed Effects
(1) ) 3) 4)

Output Tariff 0.251%** 0.234*** 0.196***  0.138**
(0.060) (0.063) (0.066)  (0.068)
Average Percentage foreign holding by industry -0.000** -0.000** -0.000**  -0.000**
(0.000) (0.000) (0.000)  (0.000)

Export Intensity 4.756** 4.710** 4.504**  4.485**
(1.851) (1.868) (1.854) (1.851)
Firm TFP TL 0.033* 0.035% 0.037**  0.039**
(0.018) (0.018) (0.018)  (0.018)
Inquartsgx Output Tariff 0.050
(0.079)
Inquartys x Output Tariff 0.079
(0.075)
Inquartgy x Output Tariff 0.143*
(0.079)
Firm Effects X X X X
Industry Effects X X X X
Year Effects X X X X
N 30,895 30,895 30,895 30,895
R? 0.020 0.020 0.021 0.022

*p<0.10, " p <0.05 ** p < 0.01
Notes. Standard errors clustered at the 3-digit industry level.

firms in sales'”. We mainly focus on the sales share of the 8 largest firms (CR8), but also
perform robustness analysis using the 4 largest firms (CR4). To understand the response

of industry concentration to the tariff cut, we run the following regression,

InCR8j; = aj + ot + ATjr + {Zjt + €jt, )

where [nCR8;; refers to the concentration index by industry, top-8 firms (in logs), «; and
at are the industry and time fixed effects, 7j; are industry-level output tariffs. We use the

same industry controls as in our baseline regression.

The results from our regression confirm the hypothesis that trade liberalization has
a positive effect on industry concentration levels. Column (1) shows that a 10 percent
reduction in import tariffs leads to 1 percent increase in industry concentration. When
we introduce industry controls and corresponding industry and year fixed effects, the

coefficient of output tariffs slightly increases in magnitude keeping the same sign and

I7ESEE defines firms as business groups, so our measure of concentration will not suffer from bias by
not accounting for business groups

44



(GLOBALIZATION AND MARKET POWER

Table 6: Regressions of output tariffs on industry concentration (CR8)

Fixed Effects
1) (2 3) 4) ®)

Output Tariff —0.129"**  —0.143***  —0.156***  —0.156*** —0.197***
(0.020) (0.020) (0.017) (0.010) (0.008)
Average tangible fixed assets (excluding land and buildings) by Industry 0.000"** 0.000*** 0.000***  0.000***
(0.000) (0.000) (0.000) (0.000)
Average percentage foreign holding by Industry —0.001**  —0.004*** —0.003***
(0.000) (0.000) (0.000)
Export Intensity —0.054***  —0.076"** —0.120***
(0.009) (0.008) (0.016)
Industry Effects X X
Year Effects X
N 355 355 355 355 355
R? 0.002 0.047 0.048 0.048 0.72

“p <010, p <005 ** p <001

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clustered at the
three-digit industry level.

the same strong statistical significance. Similar results are obtained for CR4 (table A.8).

Taking stock. Our empirical analysis of the impact of trade liberalisation on firm-level
markups leads to the following conclusions. First, we find a robust pro-competitive
effect of import tariffs cuts on markups. Second, this effect is weaker for sectors and
firms with higher intangible assets. Since intangibles are typical barriers to entry, our
findings support the theoretical insights of an anti-competitive channel operating via
entry/exit, to which we refer as the concentration effect of trade. We also provide direct

evidence of a positive impact of trade liberalisation on market concentration.

5 'Trade and the aggregate markup

We now move on to analyse the relationship between trade and the aggregate markup
which allows us to add to our firm-level channels the between firm reallocation channel.
Standard trade models predict that trade-induced reallocations increase market shares of
large /more productive firms (e.g. Melitz, 2003). If these firms charge a higher markups,
trade should put upward pressure on aggregate markups via this reallocation channel.'®
Below we first provide an empirical test of this hypothesis and then analyse the relation-
ship between trade costs and markups at the sector level. The scope of these exercises
is to shed some light on the role of within and between firm channels in shaping the

effects of globalisation on the aggregate markup.

18This is the superstar hypothesis popularised by Autor et al. (2020) although in their case not directly
related to trade.

45



(GLOBALIZATION AND MARKET POWER

The reallocation channel. We explore the reallocation channel by running a reduced-
form equation between the change in output tariffs and each component of the firm
Olley-Pakes decomposition performed in Section 3.2 as follows:

o0
Y sij—1Ami = ap + aj + AATj + €jy, (8)
i

where, ) ;sjji—1Am;j, is the change in the markup due to the within-firm component,
Yo mijr108;i + Y Am;jAsij, is the change attributable to the reallocation-firm compo-
nent, and A%]'t are changes in industry-level output tariffs. The results are reported in
Table 7 .

Table 7: Regressions of the change in output tariffs on the components of the change in markups
for firms

1) 2)
AWithin — Firm ARealloc — Firm
AT} 0.014%* -0.023
(0.002) (0.015)
Year Effects X X
Industry Effects X X
N 355 355
R? 0.001 0.023

*p <0.10,** p < 0.05,** p < 0.01

Notes: Regression is performed using OLS and includes year dummies, and standard errors are clustered at the three-digit industry
level.

There is a strong correlation between falling industry output tariffs and the within
component of the change in markups. The positive and statistically significant coeffi-
cient of the change in tariffs on the within component point to the pro-competitive effect
of trade liberalisation, whereas the sign of the coefficient on the reallocation compo-
nent supports the reallocation channel. Moreover, consistent with the reallocation chan-
nel, Figure A.3, shows that firms with larger sales charge higher markups. The same
size/markup correlation is confirmed using other measures of size, as shown in Figure
A.4 and A.5. Although both the within and the reallocation components have the signs
predicted by the theoretical insights, only the first channel is statistically significant.

Having established that the impact of trade liberalisation on the aggregate markup
operates primarily via the within component, which produces a pro-competitive effect,
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Table 8: Trade liberalisation and sales weighted sectoral markups

OLS
)
AT, 0.228"*
(0.022)
Year Effects X
Industry Effects X
N 355
R? 0.096

*p <010, " p < 0.05,** p < 0.01

Notes: Regression is performed using OLS. It includes industry and year dummies, and standard errors are clustered at the three-
digit industry level.

it is worth performing a direct analysis of the link between trade and the aggregate
markup. As the reduction of aggregate markups is occurring via changes at the firm-
level, we would expect trade liberalization to be negatively related to aggregate markups.
Thus, we run the following specification: Alnpj; = ay + )\A’Otjt + €)1, where pj; is the sales-
weighted markup of in industry j at time . We report the results in table 8 which shows

a positive and statistically significant relationship between import tariffs and markups.

This results, along with those in the decomposition analysis in Table 7 and our
finding at the firm level in section 4, lead to the conclusion that the liberalisation episode
that we study is overall pro-competitive and operates primarily via the intensive margin,

that is, via changes in markups at the firm level.

6 Robustness

We perform extensive robustness analysis. We first check whether using a simpler mea-
sure of markups that does not require the several assumptions we need to make with
our estimation procedure yields a similar aggregate trend. Second, we use generally
available data and check whether the sector-level material shares show the same pattern
as our firm-level data. Then we dig deeper into the relationship between markups and
market power constructing a measure of average profitability. We also test the robustness
of our markup trends using cost share estimates. We then move on to perform a set of
robustness checks of our findings on the impact of import tariffs on firm-level markups.
We re-run our baseline specification replacing markups estimated with material shares

with those estimated with labor shares and also replace the translog production function
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with the Cobb-Douglas. Finally, we use different measures of barriers to entry to test
the concentration effect and construct a measure of import tariffs to test the incomplete

pass-through channel.

6.1 Robustness of markup estimates and trends

Alternative measure of markups. To corroborate the trends inferred from our esti-
mated markups, we follow the methodology developed by Domowitz et al. (1986) to
construct an alternate measure for markups (price cost margins) as follows: p;;; =
(Vajj — Payij) / (Vagjs + Matcyj;), where Va;j; is value added of firm i, sector j, Pay;;
is its payroll and Matc;j; is its material cost. We are able to construct these measures at
the firm-level from our dataset as variables pertaining to value added, payroll (labour
costs) and material costs are all present in ESEE. When plotting the average values of
this measure, we find that the trend roughly matches the ones from our baseline analysis
estimates (A.9).

Material shares with sectoral data. We perform a sanity check to corroborate our firm-
level markup estimate trends by using publicly available sector-level data for the whole
economy from KLEMS. Having established in Section 3.1 that the wedge of sales to ma-
terial expenditure is the primary driving force for the decline in firm-level markups,
we construct a proxy measure in KLEMS at the manufacturing (sector-level) and whole-
economy level to see whether or not we find similar trends observed in ESEE. We com-
pute the intermediate consumption shares (as a fraction of total output) to proxy for the
material to sales expenditure ratio for both manufacturing and the entire Spanish econ-
omy. Figure A.7 and A.8 shows that the intermediate consumption to output ratio is
increasing across time (between 1995-2010), similar to what we observe in our firm-level
dataset, thereby corroborating our markup estimate trends and their key source.

Market power and profitability. In order to make any inference on the state of mar-
ket power in Spanish manufacturing, it is important to link markups with profits. Our
documented decline in markups does not necessarily imply that firms have lower mar-
ket power and thus have less economic profits. Before linking the two measures, it
is important to bear in mind, as highlighted in De Loecker et al. (2020) that markups
could decrease for a variety of reasons, without necessarily influencing the progression
of firm economic profits. Markups can decrease, independent of profits, if there is an

increase in marginal costs, a decrease in fixed costs, a decrease in demand or its elastic-
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ity, or changes to market structure or product varieties. To link markups with profits,
we follow De Loecker et al. (2020) and compute a complete measure of profits, properly
accounting for all cost types, including overhead (or fixed) costs and the expenditure on

v X X
capital. Let Il;; = S;; — P¢Vjy — r1Kj; — Py Xj; be the net profits, where P;Xj; is the value of
the fixed overhead costs. The net profit rate, I1;;/S;; is then,

ﬂit=1—@—rit—K1’t—@.
Hit Sit Sit
Figure A.10 reports a sales-weighted average of this profitability measure and shows a
declining trend in our period of interest. We corroborate this finding looking at the dis-
tributional differences of unweighted profits between 1991 and 2009, and find that the
entire kernel density of 2009’s profit rates has shifted to the left compared to 1991. Sim-
ilar to our findings for markups, the drop in unweighted profit rate occurs throughout
the entire distribution. This underpins the fact that the decline in average profits has

been driven primarily by a within-firm maring change across the entire sample.

Cost Share Estimates. In light of the technical concerns regarding the identification of

elasticities, that go on to form the foundation for our markup estimates for firms, we

use the cost share approach highlighted in De Loecker et al. (2020). For each firm, we
v

|4 . . .
compute the cost share a;; = P PtV as the total material cost over total cost (which

Vie+riKip”
includes financial expenditures). t;gotr etach industry we compute the median of the cost
shares at a given point in time as a measure for the output elasticity 6 = mediun(oxt).
The results are reported in Figure A.11, where we can see a decreasing trend in the sale-
weighted average of markups with output elasticity derived from the cost share. This is
similar to the trend reported in our baseline markup measure in figure 4. Note also that
in both measures the bulk of the decline in markups takes place in the 1990s, the period
of most intense trade liberalisation.

6.2 Trade liberalisation and markups

Baseline firm-level analysis with Cobb-Douglas markups. We run our baseline re-
gression between industry tariffs and firm-level markups, as specified in (4), but instead
of using translog estimates (for markups), we use Cobb-Douglas markups. The Cobb-

Douglas production function is generated by removing B, Bii, Bmm and their respective
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interaction terms in A.7. The remaining estimation procedure remains the same. The
output elasticity of materials becomes only B, and remains constant across time. Keep-
ing the output elasticity fixed is a reasonable econometric assumption to make as we
have demostrated in Figure 4, that time-varying elasticity coefficients do not play a role
in driving down aggregate markups. Table A.11 shows that the coefficient on the import
tariff for Cobb-Douglas markups is higher in magnitude, compared to their translog
counterparts shown in Table 3 and remains positive and significant. This result supports

our baseline findings.

Running baseline regression with labour markups. We test the robustness of our
key finding replacing materials with labor in the computation of the markups. We run
our baseline regression between industry tariffs and firm-level markups, as specified
in (4), but instead of using markups estimated with the elasticity co-efficient of ma-
terials from the production function, we use the elasticity coefficient of labour. The
results are reported in Table A.12 which shows that the coefficient of output tariff while
not statistically significant, is still positive and the magnitude is roughly similar to the

materials-elasticity baseline markup estimates in Table 3.

The concentration effect. We re-run specifications (6) with different proxy measures
for barriers to entry in addition to firm intangible assets. We first use firm-level R&D
intensity, the R&D to sales ratio, to test for the concentration effect within industries.
Similar to intangibles, R&D spending is a technological barrier to entry, thus we would
expect that firms in the lower quartile of the R&D intensity distribution experience a
lower concentration effect and therefore a higher pro-competitive effect. Results in ta-
ble A.9 show that all firms below the 75th percentile of the R&D intensity distribution
undergo a stronger pro-competitive effect compared to firms above the 75th percentile
within an industry (sector). Although the sign of the effect is consistent with that in
the baseline regression with intangibles the result is not statistically significant. Similar
results are obtained using firm size as a proxy of barriers to entry (see A.10).

The Incomplete Pass-through channel. Following De Loecker et al. (2016) we perform
a partial test for the incomplete pass-through channel using changes in input tariffs. We

do this by running the following regression,
Alnyiﬁ =&j+ o+ )\A%]'t + ﬁA'i’]‘t + €jts 9)
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where Alnp;j; is the change in firm-level markups (in logs), A%]-t is the change in

industry-level output tariffs, A"lt]-t is the change in industry-level input tariffs. In Ta-
ble A.13, we report the results. In line with the results in De Loecker et al. (2016), the
coefficient on the change in input tariffs is negative. Similar to our baseline regression,
the coefficient on the output tariff is positive. This suggests that a reduction in input
tariffs produced cost reductions that were not fully passed to prices, allowing firms with
market power to increase their markups. Although the signs of the effects of both the
output and input tariffs are in line with the theoretical predictions, they are not statisti-
cally significant.

Unfortunately, our ESEE dataset does not contain information on firm-level prices
and thus we cannot retrieve marginal costs 1°. As a result we are not be able to study
how the input and output tariffs interact with prices and marginal costs and perform a
full analysis of the incomplete pass-through channel, as in De Loecker et al. (2016).

7 Conclusion

In chapter 2, we use our theoretical insights established in chapter 1 to guide our em-
pirical investigation of the trade-markup nexus which exploits a large episode of trade
liberalisation experienced by Spain in the post-EU entry period. We use firm-level data
to estimate markups and find that the aggregate markup is declining for most of our

sample period.

The theory suggests a rich set of channels through which foreign competition affects
markups and guides our empirical exploration. We find that a reduction of Spanish
import tariffs reduces markups at the firm level, thereby confirming the received view
that trade has a pro-competitive effect. This competition effect is stronger for industries
and firms with lower entry barriers, measured by intangible assets, R&D investment
and firm size. We also find that trade liberalisation increases market concentration.
These last two results provide empirical support to the concentration effect highlighted
in the theory: due to the competitive pressure induced by trade, the number of firms

competing in each market declines and the more so the higher the barriers to entry.

19While our dataset has firm-level price changes for final goods, any deductions on their corresponding
change in marginal costs cannot be tested for incomplete pass-through as the deviation in firm-level
markups from their averages cannot be measured. Following De Loecker et al. (2016) in order to test for
incomplete pass-through, the marginal costs for firms (estimated) need to be correlated with the deviation
for firm-level markups from their averages.
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Although the concentration effect tames the pro-competitive effect, the overall impact of

trade on firm-level markup is pro-competitive.

At the aggregate level we find that the observed changes in the markup are essen-
tially driven by within-sector variation. Focusing on the variation within sectors we
find that both within and between-firm changes contribute to the dynamics of the ag-
gregate markup. Trade liberalisation reduces the aggregate markup via its within-firm
component and increases it via its between-firm component. The effect of trade on the
within component is stronger and the overall impact on sectoral markups is negative,
suggesting that the within channel dominates and that the overall effect of trade on the
aggregate markup is pro-competitive. Thus reconciling our firm-level and aggregate
analysis and leading us to conclude that the impact of Spanish trade liberalization on
markups operated mainly via its intensive margin, that is, via changes at the firm level
rather than a composition effect via reallocation of market shares.
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For Online Publication: Appendices

A Markup measure theoretical framework

We consider an economy with N firms indexed by i = 1, ....., N, where firms are het-
erogeneous in their productivity and otherwise have access to a common production
technology.

In each period t, firm i minimizes the contemporaneous cost of production given the
production function that converts inputs into the quantity of output Q;; produced by the
technology Q(.) :

Q(Qit, Vie, Kit) = Qi Fr(Vig, Kit) (A.1)

Where V;; = (V1, ......, V™)) captures the set of variable inputs of production (includ-
ing labour, intermediate inputs and materials), Kj; is the capital stock (dynamic input)
and ();; is the firm specific Hicks-neutral productivity term.

Following De Loecker and Eeckhout (2017), we consider below Lagrangian function,
in which in each period ¢, firm i minimizes the contemporaneous cost of production:

0
L(Vit, Kit, Ait) = PiVig + risKir + Air(Q(1) — Qit) (A.2)
Where PV is the price of the variable input, r is the user cost of capital and Aj; is the
lagrangian multiplier.

The first order condition of the lagrangian function with respect to the variable input
V (free of adjustment costs) is as follows:

oLj
Vit

9Q()
it aVzt

v
— P, — A —0 (A3)

Multiplying all terms of the FOC with & we get the elasticity of output for each

1

variable input, a result of conditional cost minimization (condition on dynamic inputs -
capital):

v
it —

1
Vi Qi Air Qi

(A.4)
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In which the lagrangian parameter A is a direct measure of marginal cost. By defin-
ing mark-up as ratio of P (price of output good) and , we get

Hit = At

(5) (A.5)

Substituting marginal cost for the mark-up to price ratio, we obtain the following
expression for mark-up:

P. .
Hit = 9it7lt % (A.6)
Py

B Production function estimation

In line with this approach, we obtain estimates of inputs elasticity by estimating produc-
tion functions by industry. In our baseline specification, for each firm i, we consider the
Translog production function,

Git = Bilis + Bikit + Bummmis + Bul% + Bk 4 Bummm? + Brlickis + Brmlismis + Brmkismiy
+Brkmlitkirmir + wir + €y
(A7)

where g;; is gross output, [;; and m;; are vectors of labour and materials inputs respec-
tively that are static but free to move at each point in time t, k;; is a vector of capital
inputs that are determined partly by their previous stock at time t — 1. Firm-level total
factor productivity is represented by wj;;, and is observed by the firm, while ¢; is an
unobserved random noise. All variables are logged and deflated.

A well-known issue that is faced when estimating production functions is the “trans-
mission bias’ that occurs in input elasticity estimates due to correlation between factor
inputs and unobserved productivity. Firm-level productivity w;; is potentially linked
to inputs’ choice, and thus correlated, as it is observable to firms. We assume that €;;
is strictly orthogonal to a firm’s input choices (I, k;;, ) and productivity (w;;). When
estimating this production function using OLS, we will get biased and inconsistent esti-
mates of B; and By respectively, as the firm’s choice of inputs will be dependent on their
productivity levels.

Structural estimation approaches such as Olley and Pakes (1996) and its extensions
deal with transmission bias by expressing productivity shocks (w;;) as a function of
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observable variables that in-turn ‘control” for it. We follow De Loecker and Warzynski
(2012) and control for simultaneity and selection bias by relying on a control function
approach, paired with an AR(1) process for productivity to estimate the output elasticity
of labor input. De Loecker and Warzynski (2012) rely on material demand to proxy for
productivity,

miy = my(kie, Wit Zit)

where z;; are the additional control variables affecting input choices. By inverting
my(.) we get an expression which can act as a proxy for productivity,

wir = hi(kir, mit, zit).

Productivity follows the AR(1) process, w;; = gi(wj;_1) + €;. Using the production
function specified above, we run a two-step regression. First we run,

Vit = (L, kit, mig, zir) + €i¢.

From the above we obtain estimates of expected gross output ¢;; and €;, as
Git = Puilit + Brkit + Buir + Bulyy + Bk + Bumm, + Bulickic + Brmlisis + Brokismir +
Bikmlitkiemis + he(kip, myp, zi).  Using the first stage, we compute productivity for any
value of B, where B = (B1, B, B, Bit, Biks Bmm, Bits Bims Brms Biim), as wir(B) = $ir — Bilis —
Bickir — Bmmiz — Buls — Brack? — BummZ — Buclitkic — Bimlimir — Bimkiemis — Briomliekivmiz. We
then nonparametically regress w;; () on its lag and other controls that affect it to recover
¢it(B). The following moment condition is then used to estimate j3,

kit
lit—1
Mit—1
K
12
Eealp) |l =0
it—1
kitmis 1
kitlit—1
mis_1lip—1
kitlit—1mit

Estimated values of f,, are used to compute values of markups for each firm from the
data, by plugging them into equation (1). The material expenditure share of gross output
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is corrected for measurement error by dividing it by exp(ej;).
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C Additional tables and figures

Table A.1: Summary statistics of production function

Variable Mean Median Nr Obs

Output 4,440 4,414 31,595
Capital 1,630 1,296 31,595
Materials 2,770 2,221 31,595
Labor 228 48 31,595

Notes. Values are in 10,000 Euro deflated using our firm-specific price index with 1990 as the base year. Labor is measured in yearly
number of firms. Period between 1990-2010.

Table A.2: Average 3-digit SIC industry markups with Translog and Cobb-Douglas: 1990-2010

Industry Mean TL Mean CD
1 Meat and Meat Products 1.23 1.09
2 Food and Tobacco 1.46 1.60
3 Beverages 1.28 1.39
4 Textiles and Apparels 1.90 1.96
5 Leather products and shoes 1.88 1.40
6 Wood and furniture 1.25 1.16
7 Paper, paper products and printing products 1.26 1.41
8 Chemical products 1.55 0.98
9 Plastic products and rubber 1.49 0.86
10 Non-metallic mineral products 1.57 1.54
11 Ferrous and non-ferrous metals 1.42 141
12 Metallic products 1.25 1.19
13 Agricultural and industrial machinery 1.19 1.32
14 Electrical Material and Electrical Accessories 1.29 1.47
15 Office Machinery, Data Processing Machinery, etc. 1.39 1.19
16 Motor Vehicles 1.19 1.54
17 Other transport material 1.61 1.02
18 Wood and furniture 2.02 1.34
Average 1.47 1.37

Notes. The above table displays the mean translog and Cobb-Douglas markups (left and right column respectively) by industry for
the sample 1990-2010.
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Table A.3: Average output elasticities by 3-digit SIC industry, translog specification: 1990-2010

heightIndustry Observations Labour Materials Capital RTS
1 Meat and Meat Products 944 0.00 091 0.01 092
2 Food and Tobacco 3,179 0.15 0.87 0.01 1.03
3 Beverages 662 0.21 0.72 0.08 1.01
4 Textiles and Apparels 3,082 0.30 0.81 0.06 117
5 Leather products and shoes 964 0.11 1.11 -0.10  1.12
6 Wood and furniture 980 0.19 0.75 0.04 098
7 Paper, paper products and printing products 2,613 0.24 0.65 0.10 0.99
8 Chemical products 2,126 0.19 1.00 0.09 1.28
9 Plastic products and rubber 1,698 0.45 0.90 0.09 1.44
10 Non-metallic mineral products 2,344 0.37 0.85 0.02 1.24
11 Ferrous and non-ferrous metals 946 -0.01 0.92 0.07  0.98
12 Metallic products 3,488 0.36 0.66 0.03  1.05
13 Agricultural and industrial machinery 1,939 0.29 0.66 0.07  1.02
14 Electrical Material and Electrical Accessories 942 0.26 0.70 0.07 1.03
15 Office Machinery, Data Processing Machinery, etc. 1,804 0.19 0.79 0.00 0.98
16 Motor Vehicles 1,487 0.13 0.77 0.03 0.93
17 Other transport material 762 0.01 0.85 0.06 0.92
18 Wood and furniture 1,624 0.57 1.17 0.16 1.90

Notes. Table reports mean output elasticities from the translog production function from year 1990-2010. Columns 2-4 report the
mean output elasticity with respect to each factor of production from the translog production function for all firms. Column 5
reports the corresponding returns to scale, which is the sum of columns 2-4.
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Table A.6: Sectoral decomposition of sales-weighted markup: one-year changes

lyr Period A Markup A Within A Between A Realloc. Mean (A9)

1992-1993 0.013 0.017 -0.014 0.010 -0.003
1993-1994 -0.070 -0.063 0.008 -0.015 0.010
1994-1995 0.035 0.043 -0.002 -0.006 0.013
1995-1996 -0.065 -0.052 0.017 -0.030 -0.001
1996-1997 0.128 0.116 -0.015 0.027 0.011
1997-1998 -0.016 -0.016 0.001 -0.001 0.006
1998-1999 -0.106 -0.116 0.013 -0.003 -0.011
1999-2000 -0.005 -0.011 0.002 0.004 0.006
2000-2001 -0.040 -0.042 0.003 -0.002 -0.001
2001-2002 0.074 0.071 0.022 -0.019 -0.004
2002-2003 -0.118 -0.093 0.018 -0.043 0.000
2003-2004 0.003 0.000 0.003 0.000 0.001
2004-2005 0.006 0.003 -0.010 0.012 -0.012
2005-2006 0.143 0.136 0.021 -0.014 -0.001
2006-2007 0.005 0.007 0.002 -0.004 0.005
2007-2008 -0.045 -0.035 -0.024 0.014 -0.004
2008-2009 0.011 0.005 0.001 0.004 -0.026

Notes. Table reports sectoral decomposition with one-year time differences

Table A.7: Sectoral decomposition of sales-weighted markup: 4-year changes

4yr Period A Markup A Within A Between A Realloc. Mean (Af)

1992-1996 -0.087 -0.071 -0.013 -0.003 0.018
1996-2000 -0.030 -0.021 -0.008 -0.001 0.012
2000-2004 -0.081 -0.104 0.021 0.002 -0.004
2004-2008 0.109 0.108 0.002 -0.002 -0.012

Notes. Table reports sectoral decomposition with 4-year time differences

Table A.8: Regressions of output tariffs on industry concentration (CR4)

Fixed Effects
@ @ ®) @) ®)
Output Tariff —0.101***  —0.037* —0.030* —0.114***  —0.015*
(0.020)  (0.020) (0.017) (0.010) (0.008)
Average tangible fixed assets (excluding land and buildings) by Industry 0.000*** 0.000*** 0.000***  0.000***
(0.000) (0.000) (0.000) (0.000)
Average percentage foreign holding by Industry —0.001** —0.004"**  —0.003"**
(0.000) (0.000) (0.000)
Export Intensity —0.054"*  —0.076"** —0.120"**
(0.009) (0.008) (0.016)
Industry Effects X X
Year Effects X
N 355 355 355 355 355
R? 0.003 0.067 0.074 0.209 0.274

* p <010, p < 0.05,** p < 0.01

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clustered at the
three-digit industry level.
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Table A.9: Concentration effect with firm RD intensity

Fixed Effects

)
Output Tariff 0.205**
(0.092)
Average percentage foreign holding by Industry ~ —0.000**
(0.000)
Export Intensity 4.986**
(1.885)
Firm TFP TL 0.033*
(0.018)
RD_Firm_Dummy_75 x Output Tariff 0.063
(0.088)
Firm Effects X
Industry Effects X
Year Effects X
N 30,895
R? 0.021

*p <0.10,** p < 0.05,** p < 0.01

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clus-
tered at the three-digit industry level. RDintensityfirmdummy = 1 if firm i has RD intensity below a given quartile and is
RDintensity firmdummy = 0 above the same quartile.

Table A.10: Concentration effect with firm size

Fixed Effects

1)
Output Tariff 0.226***
(0.071)
Average percentage foreign holding by Industry ~ —0.000**
(0.000)
Export Intensity 4.817**
(1.854)
Firm TFP TL 0.033*
(0.018)
FirmSize_Dummy_50 x Output Tariff 0.065
(0.105)
Firm Effects X
Industry Effects X
Year Effects X
N 30,895
R? 0.021

*p <010, p < 0.05,*** p < 0.01

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clustered at the
three-digit industry level. Firmsizedummy = 1 if firm i has size below a given quartile and is firmsizedummy = 0 above the same
quartile for a given sector (industry).
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Table A.11: Baseline regression using Cobb-Douglas Markups

Fixed Effects
©) 2 ®) 4@ ®)
Output Tariff 0.306***  0.267*** 0.257*** 0.239*** 0.203***
(0.067) (0.062) (0.051) (0.069) (0.051)
Average tangible fixed assets (excluding land and buildings) by Industry —0.000*** —0.000*** —0.000***  —0.000***
(0.000) (0.000) (0.000) (0.000)
Average percentage foreign holding by Industry 0.001 0.001 -0.000
(0.001) (0.001) (0.001)
Export Intensity —0.130***  —0.131***
(0.033) (0.031)
Firm Effects X X X X X
Year Effects X X X X X
Industry Effects X
N 30,916 30,906 30,906 30,906 30,906
R? 0.001 0.002 0.002 0.003 0.017

*p <010, p < 0.05 " p <001

Notes: Regression is performed using fixed effects.
three-digit industry level.

It includes industry and year dummies, and standard errors are clustered at the

Table A.12: Baseline regression using translog Markups (labour co-efficent from production func-

tion)

Fixed Effects

@® @ ®3) 4) ®)
Output Tariff -0.178  -0.337 -0.327 0382  0.283
(0.693) (0.717) (0.709) (0.685) (0.826)
Average tangible fixed assets (excluding land and buildings) by Industry -0.000* -0.000* 0.000  0.000
(0.000) (0.000) (0.000)  (0.000)
Average percentage foreign holding by Industry -0.001 -0.007 -0.010
(0.008) (0.009) (0.008)
Export Intensity 0.170  0.135
(0.147) (0.293)
Firm Effects X X X X X
Year Effects X X X X X
Industry Effects X
N 29,038 29,028 29,028 29,028 29,028
R? 0.000  0.000 0.000 0.030  0.031

*p < 0.10,* p < 0.05,** p < 0.01

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clustered at the

three-digit industry level.
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Table A.13: Regressions of the change in output and input tariffs on markups for firms

OLS
(1)
[ Tl]/li]'t
AT 0.149
(0.120)
AT -0.371
(0.336)
Industry Effects X
Year Effects X
N 20,462
R? 0.001

*p <0.10, ** p < 0.05, *** p < 0.01

Notes: Regression is performed using OLS and includes industry and year dummies, and standard errors are clustered at the three-
digit industry level.
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Figure A.1: Output Tariffs by 3-digit SIC industries
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Figure A.2: Average Import Penetration

Notes. The figure above shows the unweighted average of firm import penetration. Firm import penetration is computed as the
value of a firm import over the values of its sales plus its import minus its export.
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Figure A.3: Markups and Firm Size

Notes. The above figure is a binscatter plot between firm translog markups and firm sales (as a measure of firm size) with industry
fixed effects. Each dot shows the average 'firm translog markup’ for a given level of 'firm sales” holding industry effects constant.
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Figure A.4: Markups and Firm Size

The above figure is a binscatter plot between firm translog markups and firm number of employees (as a measure of firm size) with
industry fixed effects. Each dot shows the average "firm translog markup’ for a given level of "firm number of employees” holding

industry effects constant.
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Figure A.5: Markups and Firm Size

The above figure is a binscatter plot between firm translog markups and firm tangible fixed assets (as a measure of firm size) with
industry fixed effects. Each dot shows the average 'firm translog markup’ for a given level of 'firm tangible fixed assets” holding
industry effects constant.

.64
|

2

Average Firm Material Share
.6
L

T T T T T
1990 1995 2000 2005 2010
Time

Figure A.6: Average firm material share.

The figure above shows the unweighted average of firm material share from year 1990-2010. Firm material share is calculated as
Valueof firmmaterialexpenditure;jy
Firmsalesj;

Materialshare;j; = . The drop in year 2009 and 2010 is due to a reduction in survey responses from firms

in the ESEE dataset.

70



(GLOBALIZATION AND MARKET POWER

76
1 1

74

72

Intermediate Consumption Share - Manufacturing

7
1

T T T T T
1985 2000 2005 2010 2015
Time

Figure A.7: Intermediate consumption share as a fraction of total output for Spanish Manufac-
turing

The figure above shows the intermediate consumption share as a fraction of total output for Spanish manufacturing from year
1995-2015. We use intermediate consumption in KLEMS as a proxy for material expenditure in our ESEE dataset. Intermediate

Valueo fintermediateconsumption;

consumption share (for Spanish manufacturing) is calculated as Intermediateconsumptionshare; = Tofaloutpuf;
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Figure A.8: Intermediate consumption share as a fraction of total output for the entire Spanish
economy

The figure above shows the Intermediate consumption share as a fraction of total output for Spanish economy from year 1995-2015.

We use intermediate consumption in KLEMS as a proxy for material expenditure in our ESEE dataset. Intermediate consumption
Valueo f IntermediateConsumption;
TotalOutputy :

share (for whole Spanish economy) is calculated as IntermediateConsumptionShare; =
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Figure A.9: Unweighted average markup (alternate measure)
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Figure A.10: Evolution of firm profits
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Figure A.11: Sales-Weighted Average Cost Share Markups
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Chapter 3

Trade, Competition and Innovation

75



Chapter 3

1 Introduction

Market power can have a wide variety of macroeconomic implications, one of which is the inno-
vation response of firms in the economy. Having documented a substantial increase in several
measures of firms market power across the globe in De Loecker and Eckhout (2020), exploring the
relationship between the latter and innovation is a key piece in understanding the determinants

of growth.

This article explores the relationship between trade, markups, as a measure of competition,
and innovation. There exists a large body of work that looks at the relationship between trade
and innovation and competition and innovation seperately. The primary aim of this paper is to
investigate the intersection between these two large bodies of work. The relationship between
trade, competition (domestic and foreign) and innovation is complex. Schumpeter (1942) em-
phasizes a business stealing effect in which increased entry by foreign firms into domestic markets
(via trade) reduces the duration of monopolies and hence the innovation incentives for those
incumbents. A counteracting economic force introduced by Aghion et al. (2005a) and Akcigit et
al. (2018) is the escape-competition effect in which through strategic interactions between multiple
firms in a given product line, incumbent firms have an incentive to move ahead of their competi-
tors through innovation. In our paper, we find evidence of both of these counteracting forces at
play.

These theoretical predictions inform our empirical analysis of the effects of firm markups on
innovation in the Spanish manufacturing industry in the period 1990-2010. In these years, firm
investment in Research & Development (R&D) expenditure witnessed a substantial increase. We
use firm-level data from survey of Spanish manufacturing firms, the Encuesta sobre Estrategias
Empresariales (ESEE), to estimate markups via the production function approach (De Loecker
and Warzynski, 2012). We find a statistically significant negative relationship between firm
markups and their corresponding R&D intensity. This relationship does not change for firms
far or near the technology frontier. We find that firm market power is also negatively correlated
with product and process innovation. Firms with lower market power are equally likely to en-
gage in product and process innovation. This is an interesting result as it is contrast to Aghion
and Howitt (1996), who find that competition induces firms to reallocate resources away from
process innovation towards product innovation. When instrumenting for firm market power
with output tariffs, we no longer find a statistically significant negative link with firm R&D in-
tensity. This seems to suggest that between the two competing economic forces; escape competition
effects and business stealing effects, the former wins out, albeit this relationship is not statistically
significant. Our results imply that the escape-competition effect could be one of the many channels
attributed to the increase in R&D expenditure for firms across the Spanish manufacturing sector.
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The paper is divided as follows. In the next section, we go through the literature review. We
then present some channels through which trade, competition and innovation interact motivated
by theory, to inform our empirical analysis. In the following section we describe the data. After
the latter, we perform a deep dive of the empirics, followed by the conclusion.

Literature review. This paper is related to the literature on investment and innovation responses
of firms following competition shocks via trade liberalization. On the link between investment
and trade liberalization, Gutierrez and Philippon (2017) use a combination of natural experiments
and instrumental variables to establish a causal relationship between competition and invest-
ment, which they use to argue that declining competition is responsible for declining investment.
Pierce R. and Schott (2018) examine the impact of trade liberalization on domestic investment in
the U.S. manufacturing sector. Using a difference-in-differences identification strategy, they find
that industries more exposed to an increase in import competition exhibit relative declines in
investment. They also find that establishment exit plays a key role in the investment. Fresard
and Valta (2016) add to this literature and find a negative average impact of foreign competi-
tion in industries with low entry costs and strategic substitutes. Upon studying within-industry

variation, they find that investment declines primarily at financially constrained firms.

On the relationship between competition and innovation there is a large body of work that
illustrates the complex relationship between the two. Using sector-level UK data, Aghion et al.
(2005a) find an inverted-U relationship between competition and innovation. A similar analysis
conducted by Hashmi (2013) for the U.S. reports a negative relationship between competition
and innovation. There are other firm-level analyses confirming the inverted U-shape relationship
for large firms in different developed economics, namely France Askenazy et al. (2013), while
a positive relationship is found in Spanish data in a study conducted by Beneito et al. (2015).
Aghion et al. (2009) suggest that foreign entry encourages innovation for firms in technological

advanced industries and discourages it for firms in laggard sectors.

On the relationship between innovation response and trade liberalization there is a wide
array of empirical literature that looks at this problem. There is special focus on the impact of
import competition on the innovation response of firms to escape competition (see Bloom et al.
(2016), Iacovone et al. (2011); Autor et al. (2016); Hombert and Matray (2018). Aghion et al. (2019)
show that R&D-intensive firms exhibit higher sales growth, profitability, and capital expenditures
than low-R&D firms when faced with Chinese competition. Fresard and Valta (2016) disentangle
the horizontal and vertical components of the Chinese Import Shock at the firm-level and anal-
yse its effects on employment, sales and innovation. They argue that additional short-run profits
accrued to firms may have spurred innovation in Indian manufacturing, particularly through the
introduction of many new products. This tends to suggest that higher (and not lower) markups
can be associated with higher innovation. Our analysis is a departure from this as we look at the

effect of a reduction in output tariffs (not input tariffs) on markups and how that shapes inno-
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vation outcomes. On the export competition side, Aghion et al. (2021) analyse how the timing,
quantity and quality of French patents generated by French exporters respond to demand shocks
in the export markets served by those firms — and how this varies with different characteristics.
De Loecker et al. (2016) find that input tariff liberalization in India has benefited domestic firms
as they have enjoyed lower production costs while they have simultaneously raised markups.

We contribute to this literature by analysing the relationship between changes to firm-level

markups (caused by trade liberalisation) and how that impacts their innovation responses.

2 Theoretical background

The relationship between trade, competition (domestic and foreign) and innovation is complex.
Schumpeter (1942) emphasizes a business stealing effect in which increased entry by foreign firms
into domestic markets (via trade) reduces the duration of monopolies and hence the innovation
incentives for those incumbents. A counteracting economic force introduced by Aghion et al.
(2005a) and Akcigit et al. (2018) is the escape-competition effect in which through strategic interac-
tions between multiple firms in a given product line, incumbent firms have an incentive to move
ahead of their competitors through innovation.

In the remaining sections we go on to test these channels empirically.

2.1 The production function approach

We follow the now widely used production function approach (e.g. De Loecker and Warzynski,
2012) and derive firm level markups from the first order condition of a standard cost minimisation
decision. The resulting markup can be expressed as a function of the cost share of any variable
input in the optimal firm decision and the elasticity of production to that input.

P Qj

P 1
Poi Vi @

Hit = Biot
where 0;,; is the elasticity of firm i’s output to input v and the second term is the cost share
of this input. While the cost shares are usually directly available from the data, the elasticity
is estimated using production function estimation. For our baseline measure of markups, we
choose materials as the variable input of choice as it is the most flexible and least adjustment cost
intensive of inputs in the production function - compared to capital and labour. We estimate a
translog specification of the production function which allows for time varying 6;,; parameters.
This allows us to capture sector and time varying technological changes in the data. A detailed

overview of the production function estimation procedure is outlined in B.
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3 Data

We use data from the longitudinal survey of Spanish manufacturing firms named Encuesta sobre
Estrategias Empresariales (ESEE). This dataset has been designed to form a representative sample
of the Spanish manufacturing sector. Firms with workers ranging from 10-200 are sampled
randomly based on industry and size groups (retaining 5 percent). All firms with more than 200
workers are requested to participate and the collaboration rate is substantial at around 64 percent.
The dataset comprises an unbalanced panel of 5,040 firms with a total of 31,500 observations from
1990 to 2010, belonging to 20 different industries.

The dataset contains information on firm’s inputs and outputs. Firms report price changes
from their main products and inputs, and ESEE uses this information to create annual estimation
of firm specific input and output price changes. For our empirical analysis, we will clump these
price changes together to build firm-specific price indices °, normalising them to one at 1989,
which will be our reference year. These price indices will be used to deflate our variables of
interest. More specifically, we use the change in sales price to create a price index for deflating
our output, and sales variables. We use the change in prices of intermediate consumption goods
to deflate value added, and materials. For firms that were surveyed in years later than 1990, we
use industry averages of the price index between the reference year and the year that they are
included in the sample. We construct our variable for capital stock using the perpetual inventory
method outlined in Olley and Pakes (1996). Firm’s investments in equipment and machinery
are deflated using industry-specific price indices produced by the Spanish Instituto Nacional
de Estadstica (INE). Depreciation rates come from the INE as well.® We can find expenditure
shares directly in the data, so we need not worry about having separate price values to obtain

our firm-level markup estimates.

Our baseline measure for trade exposure is tariffs that Spain imposes to imports the rest of
the world in each industry over the period 1990 to 2010, we call these output tariffs. We use MFN
tariffs from TRAINS (provided by UNCTAD) accessed via the WITS software provided by the
World Bank. We match these with our dataset at the three-digit industry level. Import tariffs
on the inputs of an industry j are based on Spanish input-output tables from the WIOT (World
Input-OutputDatabase). We compute an input tariff as a weighted average of the output tariffs

as follows:

input tarif ff = Y wiy x output tariff], ()
j

where weights w}k are the cost shares of industry j in the production of a good in industry k at

5For firms with missing values in price changes, we replaced them with their industry average.
The book value of capital for year 1990 has been used to set the initial capital for firms; for firms entering the
sample after, we use the book value of the corresponding observed year
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time t. For example if industry k uses 70 percent steel and 30 percent rubber, we give a 70 percent
weight to the steel tariff and a 30 percent weight to the rubber tariff.

The dataset also contains firm balance sheet information on annual R&D expenditure. We
use this variable as our main measure of innovation at the firm level. We contruct a measure of
R&D intensity by dividing firm R&D expenditure by its corresponding sales revenue variable.

Firms switching industries The ESEE dataset comprises of some firms that switch industries.
Each industry j in ESEE is defined by a unique numerical identifier. We calculate industry
switching by taking the difference of industry identifiers j in ESEE for each firm i for a given year
t. If the difference of industry identifiers j are greater than the numerical value of 0, this implies
industry switching. Below is a table summarizing the incidence of firms switching industries in
ESEE.

Table 1: Summary statistics of firms switching industries

Description Count Proportion

Total number of observations 31,595 100 percent
Total number of observations that involve firm switching industries 196  0.62 percent

Notes. Period between 1990-2010.

Since the ESEE does not contain product-level information, we cannot formally account for
product-switching within firms in our analysis. We can, however, account for this documented
firm switching phenomenon by running seperate regressions for samples with and without firm
switching to see whether that drives any of our results in the forthcoming sections.

4 The evolution of R&D expenditure in the Spanish manufacturing

sector

In this section, we present some key characteristics of R&D expenditure in our sample. We report
the trend in the aggregate R&D expenditure and in its distribution across firms.

4.1 Aggregate R&D Expenditure

Figure 1 shows the unweighted average firm R&D expenditure across Spain’s manufacturing
sector. Average R&D expenditure has been increasing consistently across the time period of
our sample. The sharpest increase can be noted to occur between 1990 and 1995, where the
unweighted average R&D expenditure (in logs) increased from 11.5 to 12.3. From 1995 onwards,
the positive trend persists but at a lower pace, and the average firms end ups allocating 12.5
(million in Euro) to R&D expendure in 2009.

80



EssAys oN GLOBALIZATION, MARKET POWER AND INNOVATION

12.5
1

12
1

Aggregate R&D Expenditure (Unweighted Average)

11.5

!

T T T T T
1990 1995 2000 2005 2010
Time

Figure 1: Unweighted average R&D Expenditure (in millions EURO)
Figure 2 shows the weighted average R&D expenditure which are calculated as below

Y= Zmit%’t/ 3)
i

where m;; is the weight of each firm in a given year t. For our benchmark speciification
we will consider m;; to be the share of sales in the sample. 7;; is the R&D expenditure for firm
i in a given year t. <; is the sales-weighted R&D expenditure for the entire sample in a given
year t. From Figure 2 we can clearly see that similar to unweighted average R&D expenditure,
sales weighted average R&D expenditure increases fairly sharply between 1991 to 2000. We can
see that in 1991 weighted average R&D expenditure started at 9.2 (million in Euro) and by 2000
they stood at 12.2 (million in Euro). Interestingly, and something not captured by unweighted
R&D expenditure, sales weighted average R&D remains fairly stagnant from 2000 onwards and

continues to stay at the same level till 2010.

4.2 The Distribution of R&D Expenditure

In order to understand how different moments of the distribution of unweighted R&D expendi-
ture at the firm-level are changing over time, we plot the unweighted distribution below.

Figure 3 shows that there is a increase in R&D expenditure for each segment of the distri-
bution. Although all firms experience some level of adjustment in their R&D expenditure, the
increase is stronger in the bottom two percentiles. Between 1991 and 2009, the 25th percentile of
the distribution increases from 10.2 to 11.1, a 9 percent increase. The 50th percentile increases
from 11.8 to 12.6, an increase of roughly similar magnitude. The 75th percentile instead ex-
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Figure 2: Sales Weighted R&D Expenditure
perience a smaller increase, of about 5 percent and the 90th percentile increases by roughly 3

percent. From this we can infer that there is a steady increase in R&D expenditure, for which

the attributable source is unknown, across the entire distribution and is stronger for firms at the

bottom half of the distribution.
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Figure 3: Distribution of R&D Expenditure

Figure 3 presents the kernel density of unweighted R&D expenditure for years 1991 and

2009 to understand their respective distributional differences. We can clearly see that the kernel

density in 2009 has shifted to the right with a much higher peak, compared to 1991, indicating

that average R&D expenditure has increased by changes to all segments of the distribution of

firms.
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5 Markups and Innovation

Having documented a decline in markups across the Spanish manufacturing sector in Chapter 2,
we now turn to explore the relationship between firm market power, as measured by markups,
and their consequent innovation response. With these firm level differences in hand, we run the
following specification:

Invis = a; + ar + Apip + €y 4)

where 1 is the markup of firm 7 at time ¢, y;; is the log of R&D intensity for firm i in a given year
t, defined as the ratio of R&D expenditure to firm sales . The year fixed effect, a;, controls for all
yearly shock, such as business cycles shocks and «; controls for time invariant firm characteristics

that might affect their corresponding R&D intensity.

We report the firm-level markup regression with just firm effects in column (1) in Table
1 1. The coefficient on the firm-level markups is negative and strongly statistically significant
at the one percent level, implying that a 10 percentage point decline in markups is associated
with a 1 percent increase in firms” R&D expenditure. Our results stay the same once we run
regresson (4) for a sample of firms excluding those that engage in industry switching. The
results for sample of firms that do not engage in industry switching are presented in Table 3.
This preliminary negative relationship seems to suggest that higher market power (indicating
lower competition as measured by markups) translates to lower R&D expenditure for firms. As
R&D expenditure is increasing in the sample, and firm markups decreasing (well established in
the first chapter), it is important to establish an economic rationale for why this is occurring.
Theoretical insights from Impullitti and Licandro (2018) suggest that competitive pressure drives
markups down, triggering selection, generating higher incentives for domestic firms to innovate
and stay competitive in both domestic and foreign markets signalling evidence of the escape-
competition effect.

In the forthcoming sections, we will check whether this effect can be contributed to the

innovation response of firms as a result of the lowering of output tariffs.

IThe observation count for regression (4) is close to 10,000, a third of the sample size. This is because only a third
of firms report R&D expenditure in ESEE.
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Table 2: Markups and innovation - full sample

Fixed Effects
1)

Firm Translog Markup -0.098***
(0.034)

Firm Effects X

Year Effects X

N 10,778

R? 0.016

*p <010, " p < 0.05,*** p < 0.01

Notes: Regression is performed using fixed effects. It includes year dummies, and standard errors are clustered at the firm-level. The
table above uses the log of the translog specification of firm markups.

Table 3: Markups and innovation - sample without firms that switch industries

Fixed Effects
)

Firm Translog Markup -0.098***
(0.034)

Firm Effects X

Year Effects X

N 10,667

R? 0.017

* p <010, p < 0.05,** p < 0.01

Notes: Regression is performed using fixed effects. It includes year dummies, and standard errors are clustered at the firm-level. The
table above uses the log of the translog specification of firm markups.

5.1 Interacting with Productivity Differences

An interesting insight offered by Fresard and Valta (2016) is the disentangling of the Chinese
import shock into its horizontal component; using firm export data at the detailed product level
to measure its exposure to increased Chinese import penetration on its output markets; and its
vertical component; using firm import data at the same detailed product-level to measure Chinese
import penetration exposure in its input markets. When interacting the vertical and horizontal
component of the Chinese trade shock with productivity, Fresard and Valta (2016) find that
the negative effect on firm outcomes (sales, employment, firm labour share) is concentrated on
below median firms - consistent with Aghion et. 2005, firms far behind the technological frontier
get affected more. Interestingly, the authors find that the vertical shock on employment and
labour share is positive and significant for above median productivity firms owing to improved
competitive edge due to access to cheaper inputs.

This brings us to an interesting question, what implications does firm market power being
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far or close to the technology frontier have on their innovation responses? Does the interaction
between markups and productivty yield any differences in innovation outcomes for firms? We
try to answer this question by running the following reduced form specification:

Inyie = &; + ap + Apir + Pwip X pip + Kwip + €54 5)

where wj; is a dummy that equals one if a firm i at time ¢ has below median productivity in
the entire sample and zero otherwise. Our results in Table 4 show that there is no significant
co-efficient of the firm TFP dummy interacted with the firm translog markup. The co-efficient
of the interaction term between the firm TFP dummy and firm translog markup tells us the
difference between firm market power’s effect on firm R&D intensity between firms that have
below median TFP and those that have above median TFP. The results for sample of firms that
do not engage in industry switching are presented in Table 5. They tell a very similar story to
Table 4, with no major changes to co-efficients indicating that firm switching behaviour in the

sample is not affecting the results from the baseline (full sample regression in equation 5).

Our results imply that there is no difference between firm market powers” effect on a firms’
innovation response if they are far or close to the technology frontier (as measured by firm pro-
ductivity). This seems to imply that productivity differences do not interact with firm markups
in their corresponding innovation responses. While not directly related, this result is in stark con-
trast to Aghion et al. (2021) and Fresard and Valta (2016) who show that import (competiton) and
export (demand) shocks affect firms far from the technological frontier negatively and firms close
the frontier positively. While firm market power may not affect their corresponding innovation
responses whether they are close to or far from the technology frontier, the choice of innovation
response may be related. In the forthcoming section we will try to test whether firm markups
influence the type of innovation response, categorized by process and product innovation.

Table 4: Markups, Productivity Differences and Innovation - full sample

Fixed Effects
@

Firm Translog Markup -0.146**
(0.049)
Firm TFP Dummy x Firm Translog Markup (Firm TFP Dummy = 1) 0.068
(0.057)
Firm TFP Dummy -0.120
(0.123)
Firm Effects X
Year Effects X
N 10,778
R? 0.017

*p <010,** p <005 p <001

Notes: Regression is performed using fixed effects. It includes year dummies, and standard errors are clustered at the firm-level. The
table above uses the log of the translog specification of firm markups.
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Table 5: Markups, Productivity Differences and Innovation - sample without firms that switch industries

Fixed Effects
1)

Firm Translog Markup -0.146***
(0.051)
Firm TFP Dummy x Firm Translog Markup (Firm TFP Dummy = 1) 0.071
(0.058)
Firm TFP Dummy -0.125
(0.131)
Firm Effects X
Year Effects X
N 10,667
R? 0.017

*p <010, * p < 0.05, *** p < 0.01

Notes: Regression is performed using fixed effects. It includes year dummies, and standard errors are clustered at the firm-level. The
table above uses the log of the translog specification of firm markups.

5.2 Types of Innovation Outcomes

Standard trade models predict that trade-induced reallocations increase market shares of
large/more productive firms, (e.g. Melitz, 2003). If these firms charge higher markups, trade
should put upward pressure on aggregate markups via this reallocation channel. In chapter 1,
we found that falling industry output tariffs do not have a statistically significant relationship
with the reallocation channel although the direction of the relationship was positive matching
predictions from standard trade models. We also showed evidence of a positive correlation be-
tween measures of firm size and markups 2.

This brings us to another important question; as market shares reallocate toward surviving
firms, which types of innovation outcomes prevail? Do firms go down the cost-reduction route
by actively engaging in process innovation or engage in a quality of products through product
innovation? The ESEE dataset allows us to measure whether firms undergo process and product
innovation for each year. The panel survey reports whether firms engage in process and product
innovation by reporting yes or no. > We try to answer these questions by running the following
specification:

hip = o + o + Apie + € (6)

where hj; is a dummy that equals one if a firm 7 in engages in product or process innovation,
and zero otherwise. From our results in Table 6, we first calculate the odds ratio by taking
the exponential of A, the co-efficient of the firm translog markup. This exponential of A yields

a value of 0.96. This implies that a unit increase in markups reduces the likelihood of a firm

ZPlease see figure A.3 and A.4 in Chapter 1
3Summary statistics of firm process and product innovation variables are presented in the appendix

86



EssAys oN GLOBALIZATION, MARKET POWER AND INNOVATION

undergoing product innovation - a 4 percent likelihood the firm will engage product innovation
and an 96 percent likelihood the firm will not. Performing a similar calculation for A in Table 4
yields a value of 0.96 implying that a unit increase in markups reduces the likelihood of a firm
undergoing process innovation - a 4 percent likelihood the firm will engage product innovation
and an 96 percent likelihood the firm will not - to a greater extent compared product innovation.

From our results in Table 6 and 7, we can see that a reduction in firm markups increases a
firm’s likelihood to undergo product and process innovation by an almost equal amount. Com-
petitive pressure drives firms to improve the quality of existing products and invest in R&D to
create new products to effectively compete with foreign firms. This is because domestic firms
have the ability to enter export markets where they can achieve higher profitability be investing
in R&D to create new products. In reaction to a reduction in market power, firms also engage in
process innovation to maintain efficiency and manage costs to stay competitive with rival firms.
A firm’s equal likelihood to engage in product innovation compared to process innovation is con-
trast to a result found in Aghion and Howitt (1996) who argue that competition stimulates firm
incentives to engage in more product innovation compared to process innovation. The rationale
used by Aghion and Howitt (1996) is that a rise in competition reallocates resources away from
process innovation on old product lines to product-innovation research that creates new product
lines. The intuition is that developing old product lines becomes less profitable as competition
increases. Our results indicate that competition induced reduction in market power is associated
with product and process innovation by an equal measure. We run equation 6 on a reduced sam-
ple where firms do not engage in industry switching. The results show that there is no difference

in regression co-efficients when reducing the sample *.

In the forthcoming section, we will try to link trade liberalization (lowering of output tariffs)

with the change in firm market power and consequent impact on firm innovation response.

Table 6: Markups and Product Innovation

Logit
@

Firm Translog Markup -0.040***

(0.014)
Firm Effects X
Year Effects X
N 28,385
Pseudo R? 0.006

*p <0.10,** p < 0.05,*** p < 0.01

Notes: Regression is performed using logit. It includes year dummies, and standard errors are clustered at the firm-level. The table
above uses the log of the translog specification of firm markups.

4Please see figure A.2 and A.3 in the appendix
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Table 7: Markups and Process Innovation

Logit
@

Firm Translog Markup -0.039***

(0.014)
Firm Effects X
Year Effects X
N 28,385
Pseudo R? 0.005

*p <0.10,** p < 0.05,*** p < 0.01

Notes: Regression is performed using logit. It includes year dummies, and standard errors are clustered at the firm-level. The table
above uses the log of the translog specification of firm markups.

6 Trade, Competition and Innovation

6.1 Trade and Innovation

Empirical evidence on the effect of import competition on innovation has been largely ambiguous
5. One possible explanation for this divergence is that the innovation responses are heterogeneous
and even non-monotonic across different types of firms and types of innovation activities: the
direction of the innovation response may be sensitive to the characteristics of the competing
firms. From theories of endogenous innovation and trade there exist a multitude of explanations

that could explain why differing rates of innovation occur in developed economies.

The theoretical literature on trade and innovation has proposed various dynamic innova-
tion response channels. First, international trade expands the market size accessible to firms.
To the extent that innovation involves fixed costs, this expansion of market size can raise the
incentive to innovate, because these fixed costs can be spread over a larger number of units of
production as posited in Romer (1990). Second, international trade increases product market
competition as the producers from different countries enter one another’s markets. To the extent
that this increased product market competition reduces firm profits, this can depress the incen-
tive to innovate, as in the classic trade-off in industrial organization between static and dynamic
efficiency as highlighted in Aghion and Howitt (1992). However, an important contribution of
the Schumpeterian approach has been to uncover a rich nexus of channels through which in-
creased competition can have the opposite effect of raising the incentive to innovate, or generate
a non-monotonic relationship between innovation and competition. Firms that operate in a lower
competitive environments will have different innovation responses, compared to firms operating

in more competitive economic environments.

5See Autor et al. (2020); Bloom et al. (2016); Iacovone et al. (2011); Autor et al. (2016); Hombert and Matray (2018);
Aghion et al. (2019)
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To understand the relationship between trade liberalizaton and innovation within the context
of Spain’s manufacturing sector during the 1990s up till 2010, we run the following regression
specification:

Inviy = ar + ATjr + €t 7)

Where Tj; is the output tariff for industry j at time t. The results of regression (7) are
reported in table below. The co-efficient of the output tariff is positive, but not statistically
significant. While the relationship between industry output tariffs and firm R&D intensity is not
statistically significant, the positive direction of the relationship lends credence to the possibility
that increased product competition by foreign entrants through the lowering of trade costs in the
final goods market reduces firm innovation for incumbents signalling evidence of the business

stealing effect. We now turn to check how trade-induced markups affect firm innovation.

Table 8: Trade and innovation - full sample

Fixed Effects

V)
Industry Output Tariffs 0.452
(0.551)
Year Effects X
N 11,166
R? 0.011

*p <010, " p < 0.05, *** p < 0.01

Notes: Regression is performed using fixed effects. It includes year dummies, and standard errors are clustered at the industry-level.

Table 9: Trade and innovation - sample without firms that switch industries

Fixed Effects

¢V
Industry Output Tariffs 0.430
(0.560)
Year Effects X
N 10,980
R? 0.011

*p <010, " p < 0.05,*** p < 0.01

Notes: Regression is performed using fixed effects. It includes year dummies, and standard errors are clustered at the industry-level.
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6.2 Markups and Innovation: Via Trade

While the direct link between trade liberalization and innovation within the context of this study
does not appear to be significant, we now turn to check whether trade induced effects on firm
markups have any links with innovation. In the previous sections we have documented a signif-
icant negative relationship between firm markups and innovation. To understand whether trade
is responsible for this negative relationship is what we turn to check next. As both markups and
innovation at the firm-level are endogenous features, we try to develop a strategy to understand

the link between these three objects.

A fundamental problem with the analysis performed in the previous sections is that R&D are
endogenously linked to firm marginal costs (which are a product of the wages paid to researchers
and the rental cost of capital invested into R&D) and the prices of final goods. Since we do not
observe marginal costs for firms in the data, they are subsumed in the error term (¢;;) of equation
6. This creates an omitted variable bias in our estimates for A as markups are correlated with
marginal costs. To overcome this problem, we use industry output tariffs (7;;) to instrument for
firm markups. A change in output tariffs will effect the prices of final goods and consequently
markups, implying they are likely to be correlated. They will be uncorrelated with a firm’s
marginal cost as that is linked to the price of intermediate inputs (input tariffs). We have also
shown in Chapter 1 that firm behaviour does not drive the variation in both output and input
tariffs, thereby allowing us to infer some degree of exogeniety in these measures. We run the
following specification:

Invyie = o + ap + Apjr—1 + € 8)

We lag our firm markups (yj;—1) by one-year to capture the lagged effect on firm R&D
intensity. By running regression 8, instrumenting for markups via output tariffs, we are capturing
the trade induced effect of markups (competition) on innovation, thereby combining both the

escape-competition and business stealing channels to see which one wins out.

Our results are reported in table 8. We report the first stage F-test in table 8 and can see
that there is a strong correlation between firm markups and industry output tarriffs, implying
that it is a suitable instrument for this specification. Looking at the co-efficient (A) of lagged firm
markups in the second stage, we no longer find a significant negative relationship between the
former and firm R&D intensity ©

®Please see Table A.4 for regression 7 results with reduced sample - without firms that engage in industry switch-
ing.

90



EssAys oN GLOBALIZATION, MARKET POWER AND INNOVATION

Table 10: Markups and Innovation - via Trade

IV-2SLS Fixed Effects
@
Second stage: Dependent variable is Log of Firm R&D Intensity
Lag (t — 1) Firm Translog Markups -0.009
(0.022)
First stage: Dependent variable is Firm Lag (t — 1) Translog Markups
Lag (t — 1) Output Tariffs 1.496***
(0.069)
Firm Effects X
Year Effects X
1st Stage F-Test 21.15"**
N 9,425
R? 0.06

*p<0.10,** p < 0.05, " p < 0.01

Notes: Regression is performed using IV-2SLS. It includes year dummies, and standard errors are clustered at the firm-level. The
table above uses the log of the translog specification of firm markups. We are using the full sample in the regression.

A possible explanation for why there is no significant, yet negative relationship on innovation
through markups via trade is due to the cancelling out of two opposing economic forces. The
lowering of trade costs is shown to reduce firm incentives to innovate due to increased product
competition through increased entry by foreign firms into domestic markets generating a business
stealing effect, which reduces the duration of monopolies and hence the innovation incentives for
those incumbents. Evidence of this is available from table 8, where lower output tariffs (albeit
not significantly) are correlated to lower R&D intensity to firms. A counteracting effect is the
extent that domestic incumbents can escape this foreign competition via successful innovation
as measured by reduced form equation 4. As the overall sign of the second stage regression
is negative (although not significant), it can be inferred that the escape competition effect effect
barely manages to win out over the counteracting business stealing effect. Our results imply that
the escape-competition effect could be one of the many channels attributed to the increase in R&D

expenditure for firms across the Spanish manufacturing sector.

It is important to bear in mind that this econometric framework is severly limited due to
endogenous nature of both firm R&D intensity and firm markups. We have tried our best to

address these endogeniety concerns but are aware of its shortcomings.

7 Robustness

7.1 Firm Innovation and Industry Concentration

As robustness, we replace firm markups with another measure of market power; industry con-

centration. We measure industry concentration (CR4) for the top-4 firms in each industry by
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adding their corresponding market shares. In an effort to isolate the impact of industry concen-
tration on firm R&D intensity, we control for several time-varying industry characteristics that
might affect the distribution of firm R&D expenditure (Z;;). We use the degree of barriers to
entry, proxied by industry-level fixed assets as one such control. The guiding intuition here is
that industries with higher fixed assets will be predisposed to having a higher pool of capital to
invest in R&D. We also control for the degree of foreign investment which might also influence
an industry’s propensity to invest in R&D (measured as the percentage share of foreign holding
for each industry). The other control that we use is industry export intensity (measured as the
ratio of total exports to total output for industry j), as we want to focus our analysis on the effects

of import competition and its possible implication for firm innovation.

Economic theory tells us that more concentrated industries (greater market power) comprise
of firms that have a lower incentives to invest in R&D, due to a lower elasticity of demand. We

run the following regression specification:

Inyy = Xj+ o+ )LCR4]'t + gZ]'t + €t 9)

Table 11: Innovation and Industry Concentration

Fixed Effects
o

Concentration Index, top-4 firms 0.128
(0.245)
Average tangible fixed assets (excluding land and buildings) by Industry -0.000
(0.000)
Average percentage foreign holding by Industry 0.003
(0.005)
Export Intensity 0.281
(0.227)
Industry Effects X
Year Effects X
N 11,161
R? 0.017

*p <0.10,* p < 0.05,** p < 0.01

Notes: Regression is performed using fixed effects. It includes industry and year dummies, and standard errors are clustered at the
industry-level.

The results of this empirical exercise are shown in Table 9. We find no statistically significant
relationship between industry concentration (CR4) and firm R&D intensity.

8 Conclusion

In our paper we use theoretical insights from Schumpeter (1942), Aghion et al. (2005a) and
Akcigit et al. (2018) to guide our empirical investigation of the markup-innovation nexus which
exploits a large episode of trade liberalisation experienced by Spain in the post EU entry period.
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We use firm-level data to estimate markups and find that the aggregate R&D expenditure is
increasing for most of our sample period.

We use firm-level data from survey of Spanish manufacturing firms, the Encuesta sobre
Estrategias Empresariales (ESEE), to estimate markups via the production function approach
(De Loecker and Warzynski, 2012). We find a statistically significant negative relationship be-
tween firm markups (as a measure of competition/market power) and their corresponding R&D
intensity which provides direct evidence of the escape competition effect. This relationship doesnt
change for firms far or near the technology frontier. We find that firm market power is also neg-
atively correlated with product and process innovation. We find that firm market power is also
negatively correlated with product and process innovation. Firms with lower market power are
equally likely to engage in product and process innovation. When instrumenting for firm market
power with output tariffs, we no longer find a statistically significant negative link with firm
R&D intensity. This seems to suggest that between the two competing economic forces; escape
competition effects and business stealing effects, the former wins out, albeit this relationship is not

statistically significant.
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For Online Publication: Appendices

A Markup measure theoretical framework

We consider an economy with N firms indexed by i = 1, ....., N, where firms are heterogeneous
in their productivity and otherwise have access to a common production technology.

In each period ¢, firm i minimizes the contemporaneous cost of production given the pro-
duction function that converts inputs into the quantity of output Q;; produced by the technology

Q():

Q(Qitr ‘/it/ Kit) - QitFt(‘/it/ Kit) (Al)

Where V;; = (V1,...., V™)) captures the set of variable inputs of production (including
labour, intermediate inputs and materials), Kj; is the capital stock (dynamic input) and €);; is
the firm specific Hicks-neutral productivity term.

Following De Loecker and Eeckhout (2017), we consider below Lagrangian function, in
which in each period ¢, firm i minimizes the contemporaneous cost of production:

v
L(Vie, Kit, Air) = PitVie + 7ieKie + i (Q(.) — Qir) (A2)
Where PV is the price of the variable input, r is the user cost of capital and Ay is the
lagrangian multiplier.

The first order condition of the lagrangian function with respect to the variable input V' (free
of adjustment costs) is as follows:

oLj
oV

9Q(.)

> A
— L — £\t a‘/zt

) (A.3)

Multiplying all terms of the FOC with % we get the elasticity of output for each variable
input, a result of conditional cost minimization (condition on dynamic inputs - capital):

v
_9Q() Vu _ 1 PuVy

. Vi _ 1 PuVi A4
"=V, On  Ax On (Ad)

In which the lagrangian parameter A is a direct measure of marginal cost. By defining
mark-up as ratio of P (price of output good) and , we get

P
Hit Nt

(5) (A.5)
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Substituting marginal cost for the mark-up to price ratio, we obtain the following expression
for mark-up:

Pir Qir

it
1
Py

Hig = 0 (A.6)

B Production function estimation

In line with this approach, we obtain estimates of inputs elasticity by estimating production
functions by industry. In our baseline specification, for each firm i, we consider the Translog
production function,

it = Bilis + Bikit + Butis + Buls + Brk® + Buomm? + Bixlitkis + Brmlimis + Bramkismis + Brmliskirmis + wir + €it.

where g;; is gross output, [; and m; are vectors of labour and materials inputs respectively
that are static but free to move at each point in time ¢, k;; is a vector of capital inputs that are
determined partly by their previous stock at time t — 1. Firm-level total factor productivity is
represented by wj;, and is observed by the firm, while €;; is an unobserved random noise. All
variables are logged and deflated.

A well-known issue that is faced when estimating production functions is the ‘transmission
bias’ that occurs in input elasticity estimates due to correlation between factor inputs and unob-
served productivity. Firm-level productivity w;; is potentially linked to inputs’ choice, and thus
correlated, as it is observable to firms. We assume that €; is strictly orthogonal to a firm’s input
choices (i, kit,) and productivity (wj;). When estimating this production function using OLS,
we will get biased and inconsistent estimates of f; and By respectively, as the firm’s choice of
inputs will be dependent on their productivity levels.

Structural estimation approaches such as Olley and Pakes (1996) and its extensions deal with
transmission bias by expressing productivity shocks (w;) as a function of observable variables
that in-turn “control” for it. We follow De Loecker and Warzynski (2012) and control for simul-
taneity and selection bias by relying on a control function approach, paired with an AR(1) process
for productivity to estimate the output elasticity of labor input. De Loecker and Warzynski (2012)
rely on material demand to proxy for productivity,

mjy = my (kit/ Wit, Zit)

where z;; are the additional control variables affecting input choices. By inverting m(.) we
get an expression which can act as a proxy for productivity,

wjp = hy (kit/ Mmit, Zit)'
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Productivity follows the AR(1) process, wi; = gi(wit—1) + €i. Using the production function
specified above, we run a two-step regression. First we run,

Vit = ¢e(lit, kir, mig, zit) + €ip.

From the above we obtain estimates of expected gross output ¢; and €, as ¢ =
Bilit + Brkit + Bmmir + Bulz + Brck? + Bmmm? + Bilickic + Bumlismis + Brmkiemis + Burmliskismie +
he(kit, my, zi).  Using the first stage, we compute productivity for any value of B, where
B = (B1, Bk, B, But, Bicks Bmms Bis Bims By Bikm), as wir(B) = ¢ir — Bilit — Brkit — Bmmir — Bul? —
ﬁkkkft — 5mmmﬁ — Biklitkit — Bimliemit — Brmkiemir — Bikmlitkirmi;. We then nonparametically regress
wjt(B) on its lag and other controls that affect it to recover €;;(f). The following moment condi-
tion is then used to estimate S,

kit
lit—1
mit 1
K
12
Ee) | 1 [)=0
it—1
kigmis_4
kitlit—1
mip1li1
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Estimated values of f8,, are used to compute values of markups for each firm from the data, by
plugging them into equation (1). The material expenditure share of gross output is corrected for
measurement error by dividing it by exp(ej).

C Additional tables and figures

Table A.1: Summary statistics of innovation variables

Variable Mean Median Nr Obs

Log Firm R&D Intensity -4.855  -4.749 11,166
Firm R&D Intensity .023 .008 11,166
Log Firm R&D Expenditure 2,770 2,221 11,166
Process Innovation 331 0 28,959
Product Innovation 238 0 28,959

Notes. Roughly a third of the sample of firms report R&D expenditure between years 1990-2010. Firm R&D intensity is calculated
by taking the ratio of firm R&D intensity and firm sales. The log of firm R&D intensity is negative because firm R&D intensity is a
ratio with values between 0 and 1. Our results are not sensitive to the log transformation.
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Table A.2: Markups and Product Innovation - sample without firms that switch industries

Logit
1)
Firm Translog Markup -0.039***
(0.014)
Firm Effects X
Year Effects X
N 28,103
R? 0.006

*p <0.10,** p < 0.05,*** p < 0.01

Notes: Regression is performed using logit. It includes year dummies, and standard errors are clustered at the firm-level. The table
above uses the log of the translog specification of firm markups.

Table A.3: Markups and Process Innovation - sample without firms that switch industries

Logit
)
Firm Translog Markup -0.039***
(0.014)
Firm Effects X
Year Effects X
N 28,103
R? 0.005

*p <0.10,** p < 0.05,*** p < 0.01

Notes: Regression is performed using logit. It includes year dummies, and standard errors are clustered at the firm-level. The table
above uses the log of the translog specification of firm markups.

Table A.4: Markups and Innovation - addressing endogeniety - sample without firms switching industries

IV-2SLS Fixed Effects
@
Second stage: Dependent variable is Log of Firm R&D Intensity
Lag (t — 1) Firm Translog Markups -0.009
(0.022)
First stage: Dependent variable is Firm Lag (t — 1) Translog Markups
Lag (t — 1) Output Tariffs 1.51%*
(0.069)
Firm Effects X
Year Effects X
1st Stage F-Test 21.12%**
N 9,307
R? 0.06

*p <010, p <005, p <001

Notes: Regression is performed using IV-2SLS. It includes year dummies, and standard errors are clustered at the firm-level. The
table above uses the log of the translog specification of firm markups. We are using the full sample in the regression.
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Conclusion

In my thesis, we present a simple model of oligopoly trade highlighting several chan-
nels through which globalisation (trade liberalisation) can affect firm markups, and con-
sequently shape their innovation responses. Using a Spanish firm-level manufacturing
dataset, we estimate firm-level markups to explore the relationship between globalisa-
tion and markups in the first and second chapter, and markups and firm innovation in
the third chapter.

In the second chapter, we find that a reduction of Spanish import tariffs reduces
markups at the firm level, thereby confirming the received view that trade has a pro-
competitive effect. This competition effect is stronger for industries and firms with lower
entry barriers, measured by intangible assets, R&D investment and firm size. We also
tind that trade liberalisation increases market concentration. These last two results pro-
vide empirical support to the concentration effect highlighted in the theory: due to the
competitive pressure induced by trade, the number of firms competing in each market
declines and the more so the higher the barriers to entry. Although the concentration ef-
fect tames the pro-competitive effect, the overall impact of trade on firm-level markup is
pro-competitive. At the aggregate level we find that the observed changes in the markup
are essentially driven by within-sector variation. Focusing on the variation within sec-
tors we find that both within and between-firm changes contribute to the dynamics of
the aggregate markup. Trade liberalisation reduces the aggregate markup via its within
firm component and increases it via its between-firm component. The effect of trade on
the within component is stronger and the overall impact on sectoral markups is nega-
tive, suggesting that the within channel dominates and that the overall effect of trade on
the aggregate markup is pro-competitive. Thus reconciling our firm-level and aggregate
analysis and leading us to conclude that the impact of Spanish trade liberalization on
markups operated mainly via its intensive margin, that is, via changes at the firm level

rather than a composition effect via reallocation of market shares.

In the third chapter, we use firm-level data from survey of Spanish manufacturing
tirms, the Encuesta sobre Estrategias Empresariales (ESEE), to estimate markups via
the production function approach (De Loecker and Warzynski, 2012). We find a sta-
tistically significant negative relationship between firm markups (as a measure of com-
petition/market power) and their corresponding R&D intensity which provides direct
evidence of the escape competition effect. This relationship doesnt change for firms far or

near the technology frontier. We find that firm market power is also negatively correlated
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with product and process innovation. We find that firm market power is also negatively
correlated with product and process innovation. Firms with lower market power are
equally likely to engage in product and process innovation. When instrumenting for
firm market power with output tariffs, we no longer find a statistically significant nega-
tive link with firm R&D intensity. This seems to suggest that between the two competing
economic forces; escape competition effects and business stealing effects, the former wins out,

albeit this relationship is not statistically significant.

Welfare, Policy Implications and Shortcomings

As this thesis is an empirical exercise, quantifying welfare gains is not a straightfor-
ward process as measuring consumer and producer surpluses in the data is difficult.
Using insights from the Brander and Krugman (1983) model, welfare gains can be cal-
culated by decomposing welfare into its corresponding consumer and producer surplus.
Consumer surplus increases with competition as prices always decrease. Markup de-
cline contributes to price decline if the effect of trade on the average markup is pro-
competitive. From our empirical results in chapter 2, we do indeed find strong evidence
of a pro-competitive effect thereby allowing us to infer that prices are declining in the
sample (as markups are declining). This points to an increase in consumer surplus. With
regards to producer surplus, that is defined as the sum of domestic and export profits
for firms. Changes in trade costs have opposite on domestic and export profits. Do-
mestic profits decline because of foreign competition, and export profits increase due
to expanding market access. Evidence from chapter 2 suggests that firm profits in the
sample are declining sample (overall), which means that the foreign competition effect is
dominating the expanding market access effect, thereby implying that producer surplus
is dropping. From a policy perspective, the pro-competitive effect of trade is beneficial
for comsumers as their welfare seems to be increasing due to lower prices (as reflected
by lower markups). Firm profits are shrinking in the sample, which means their surplus
is being reduced, but there is also a push for higher R&D investment as as result of the
escape competition effect. Quantifying exactly how much consumer surplus increased
and producer surplus fell is a shortcoming of this paper, and is worth exploring in future

research.

The thesis has several shortcomings which can be expanded upon in future research.
In the second chapter, we do not conduct a full empirical analysis of the incomplete
pass-through channel (only a partial test) and thus cannot compare it with the rival pro-

competitive and concentration effects. Firm exit and entry are poorly measured in the
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ESEE and thus we cannot account for them in our firm and sector-level decompositions.
Our dataset lacks product-level and price-level information and thus our production
function estimates may suffer from biases. In the third chapter, we provide a crude
system of equations (using the instrumental variable approach) to test the relationship
between trade, markups (competition). This empirical approach is not without its faults
owing to the endogenous nature of both firm R&D intensity and markups. A more
robust econometric approach is something worth exploring for future research. We look

forward to addressing these shortcomings in the future.
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