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1 Introduction

During the past decades, the relationship between globalization and wages has been at the center
of debate in industrialized countries. A growing theoretical literature emphasizes trade-induced

variation in firm-specific wages as one of the main drivers of increased wage inequality.

Building on a Melitz (2003)-type trade model, there exist various heterogeneous-firms approaches
to trade and wage inequality which all draw on imperfect factor markets but differ in terms of the
rent-sharing mechanism between workers and firms that generate inter-firm wage dispersion even
with ex ante identical workers. In spite of the growing importance of labor market imperfections in
theoretical trade models, no empirical study has so far investigated how product and labor market
imperfections vary across firms that differ in terms of engagement in international activities. This
paper serves the purpose of examining heterogeneity in product and labor market imperfections

across exporters, non-exporters, MNEs and non-MNEs.

We contribute to the econometric literature on identifying firm-specific market imperfections and
the empirical international trade literature along various dimensions. Our first contribution is a
methodological one. We develop an econometric framework that allows for three-dimensional firm
heterogeneity: product market power (price-cost markups), labor market imperfections (workers’
bargaining power during worker-firm negotiations or firm’s degree of wage-setting power) and rev-
enue total factor productivity (TFP). Rather than following standard practice and imposing a
particular imperfect labor market model on the data, we let the data determine the type of compe-
tition prevailing in product and labor markets. We accomplish this by building on the econometric
reduced-form productivity model with imperfect product and labor markets which has been devel-
oped in Dobbelaere and Mairesse (2013). As such, we derive product and labor market imperfection
parameters and regression-based TFP measures from estimating microeconomic production func-
tions. Dobbelaere and Mairesse (2013) consider a Cobb-Douglas production technology and use
the parametric generalized method of moments approach, which relies on instrumental variables, to
obtain consistent estimates of industry-specific product and labor market imperfection parameters.
We assume a flexible functional form of the production function (translog) and employ the semi-
parametric structural control function approach, that uses observed variables and economic theory
to invert out productivity nonparametrically, in order to get consistent estimates of product and

labor market imperfections and TFP at the firm-year level.

The theoretical structural productivity model behind the econometric reduced-form productivity
model nests two polar models of wage determination in imperfect labor markets in the seminal
productivity model of Hall (1988) which allows to estimate price-cost markups: the strongly efficient
bargaining model (one of the two canonical collective bargaining models; McDonald and Solow,

1981) allocates market power to employees through costs of firing, hiring and training while the



static partial equilibrium monopsony model (Manning, 2003) allocates market power to employers
through allowing workers to have heterogeneous preferences over workplace environments of different

potential employers, which generates upward-sloping labor supply curves to individual firms.

The second contribution is to apply our econometric framework to analyze the type and the degree of
product and labor market imperfections in firms that differ in terms of internationalization, while ac-
counting for differences in revenue productivity. Using an unbalanced panel of 7,458 manufacturing
firms covering the period 1994-2012 in Japan, we consider exporters, non-exporters, multinational
enterprises (MNEs) and non-MNEs. As such, our analysis aims at improving our understanding of
the wage determination process in firms that engage differently in international activities through
discerning whether either market power on the supply side of labor or market power on the demand
side of labor is predominantly responsible for driving a wedge between labor’s estimated marginal
revenue product and its measured payment. To examine the link between the internationalization
status of firms and the type of competition prevailing in product and labor markets, we estimate
(two-equation) probit models. To examine the relationship between export/foreign direct invest-
ment (FDI) behavior and the degree of product and labor market imperfections, we apply OLS

regression techniques.

Our main findings are summarized as follows. First, we find that engagement in international activ-
ities matters for determining the type as well as the degree of imperfections in product and labor
markets. Second, we observe clear differences in behavior between firms that serve the foreign mar-
ket either through exporting or through FDI. Such contrasting findings suggest that the two major

modes of globalization, trade and FDI, have quite different consequences on firms’ market power.

More precisely, focusing on differential impacts on the type of imperfections in the product mar-
ket, we find that being an exporter increases the likelihood of being characterized by imperfect
competition in the product market, even after controlling for productivity differences. This result
might be explained by either differences in quality or differences in demand elasticities and income
across domestic and export markets. In contrast, firms engaging in FDI are less likely to be char-
acterized by imperfect competition in the product market, even after controlling for productivity
differences between MNEs and non-MNEs. Strategies of dumping and transfer pricing exerting op-
posite effects on markups than channels of quality and demand elasticity differences could explain
this result. On the labor market side, we find that exporting firms are more likely to share rents
based on the bargaining power of workers, but less likely to share rents based on the elasticity
of the labor supply curve facing an individual employer. Strikingly, the opposite finding holds for
MNEs: a firm’s wage-setting power rather than workers’ bargaining power appears to generate wage
dispersion across firms engaging in FDI. This differential form of firm-worker rent sharing across
exporters and MNEs matches with expectations. Exporting firms, charging higher markups and

realizing higher rents, might be willing to share part of these rents with their workers according



to a surplus-sharing rule, thereby increasing market power on the labor supply side. Intra-firm
competition in multinationals, triggered by the threat to transfer production, R&D or some other
tasks to a competing subsidiary, is likely to increase intra-firm labor replacement. As such, MNEs
could have considerable monopsony power in the labor market, implying that market power could
be consolidated on the labor demand side.

Focusing on differential impacts on the degree of imperfections, we find that export status appears to
be positively correlated with both product market power (markups) and market power consolidated
on the labor supply side (workers’ bargaining power). Interestingly, export status is positively
correlated with the wage elasticity of a firm’s labor supply curve. This indicates that exporting
firms are less able to exploit wage-setting power. In contrast, a negative correlation is observed
between MNE status and either markups or workers’ bargaining power. The latter result could
be explained by the fact that offshoring could increase substitution between domestic and foreign
workers. This might in turn flatten the labor demand curve and shift bargaining power over rent

distribution from labor towards capital in MNEs.

The plan of the article is as follows. Section 2 provides a review of the relevant theoretical literature
and main empirical findings from which we derive conjectures about the relationships of interest.
Section 3 presents the main ingredients of the theoretical structural productivity model with im-
perfect product and labor markets. Section 4 discusses our econometric model and the estimation
procedure. Section 5 presents the Japanese firm panel data. Section 6 examines how the type
of competition prevailing in product and labor markets varies across firms that differ in terms of
engagement in international activities. Section 7 investigates potential links between international-

ization and firms’ degree of product and labor market imperfections. Section 8 concludes.

2 Synopsis of related literature

2.1 Internationalization status and market imperfections

Let us first summarize why pricing behavior might vary across firms that differ in terms of interna-

tionalization status based on existing theoretical literature and most relevant empirical findings.

Following an approach pioneered by Hopenhayn (1992) and Krugman (1980), the Melitz (2003)
model of international trade is characterized by firm heterogeneity in productivity and fixed export
costs, and monopolistic competition and generates trade-induced shifts in the productivity distrib-
ution through selection of efficient firms into exporting and inefficient firms into exit. This model
does not provide a model of income distribution as workers are symmetrically affected by trade

liberalization because the labor market is frictionless and all workers are identical.

A recent theoretical literature on heterogeneous firms and trade has paid attention to the interaction

between firms’ selection and labor markets. These various heterogeneous-firms approaches consider



imperfect labor markets that feature firm-worker rent sharing to be the key but differ in the precise
mechanism that ties firm wages to firm performance. A first approach considers fair wages (Egger
and Kreickemeier, 2009; Amiti and Davis, 2011) or efficiency wages (Davis and Harrigan, 2011)
as a source of labor market imperfections, with productivity-specific wages resulting from a fair-
wage effort mechanism in the former and different monitoring technologies in the latter. A second
approach focuses on search and matching frictions such that ex-post bargaining over the surplus
of production can potentially induce wages to vary with revenue across firms (Davidson et al.,
2008; Helpman et al., 2010; Felbermayr et al.,, 2011; Fajgelbaum, 2013; Cogsar et al., 2016). A
third approach considers firm-level unionization as a source of labor market imperfections, with
decentralized collective bargaining producing inter-firm wage disparities (Montagna and Nocco,
2013). To the best of our knowledge, theories incorporating heterogeneous firms, imperfect labor
markets and FDI is limited to Egger and Kreickemeier (2013) who build on Melitz (2003) and develop
a general equilibrium two-country model in which national firms and horizontal multinational firms

coexist and firm-level rent sharing results from fair wage preferences of workers.

Whereas the assumption of constant elasticity of substitution consumer demand in Meltiz (2003)-
type models ensures constant firm price-cost markups, there is a large class of models that account
for variable price-cost markups by imposing some assumptions on demand and market structure.
Seminal papers are Bernard et al. (2003), Melitz and Ottaviano (2008) and Zhelobodko et al. (2012),
who develop heterogeneous-firms models with variable markups, which allow prices and markups

I Rather than modelling productivity differences as

to be affected by firm entry and market size.
producing a symmetric variety at lower marginal cost, Crozet et al. (2012) model higher productiv-
ity as producing a higher quality variety at equal cost, building on Melitz (2003) and Baldwin and
Harrigan (2007). In addition to these efficiency and quality channels, markup differences between
exporters and domestic firms might be explained by a demand elasticity channel or by income dif-
ferences across markets. Following a standard price discrimination argument, exporters can charge
different prices between domestic and export markets because domestic and export markets are
segmented by trade costs. Also, exporters might charge higher prices on richer markets where con-
sumers’ willingness to pay is higher. Whereas these three channels predict a positive relationship
between export status and markups, a dumping strategy might work in the opposite direction.
Behrens et al. (2014) develop a general equilibrium model of monopolistic competition with het-
erogeneous firms, variable demand elasticity and multiple asymmetric regions, in which wages and
markups are endogenous and show that exporters could charge lower markups because of tougher

selection in the market.

In contrast to exports, to the best of our knowledge, theoretical research on the relationship be-

1Bernard et al. (2003) introduce Bertrand competition into Eaton and Kortum’s (2002) probabilistic model of comparative
advantage. Extending Melitz (2003), Melitz and Ottaviano (2008) develop a monopolistically competitive model with quasi-
linear preferences. Zhelobodko et al. (2012) build a model of monopolistic competition with variable costs and preferences over
differentiated products being additively separable across varieties.



tween FDI and firm markups is nonexistent. Given that, since Helpman et al. (2004), investment in
foreign markets is usually considered to be the following step (after exports) in the internationaliza-
tion process, the same four underlying channels could shape the relationship between MNE status
and markups. Importantly, an additional channel might come into play, that is, transfer pricing
behavior. MNEs encountering differing tax schedules might have an incentive to shift profits to

low-tax countries by altering transfer prices (Copithorne, 1971; Horst, 1971).2

On the empirical side, we can classify microeconometric studies testing some of the predictions of
the aforementioned models in several groups. A first set of papers has established empirical support
for Melitz’s selection effect, i.e. the positive relationship between a firm’s export or MNE status and
its productivity level. Helpman (2006) and Bernard et al. (2007, 2012) review empirical evidence
on the positive exporter productivity premium and Temouri et al. (2008) on the positive MNE

productivity premium.

A second set of papers has provided evidence of the theoretical conjecture that reductions in trade
costs lead to a positive correlation between exports/FDI and wages. For example, exploiting a
trade liberalization episode in Indonesia, Amiti and Davis (2011) show that a decrease in output
tariffs raises wages of workers in exporting firms (see Schank et al., 2007; Harrison et al., 2011;
Wagner, 2012 and Carluccio et al., 2015 for other references on evidence of exporter wage premia).
Malchow-Mgller et al. (2013) and Konings et al. (2016) review evidence of MNE wage premia,
which —in imperfectly competitive labor market settings— can be explained by fair wages concerns,
the need to coordinate wages across borders through rent sharing, efficiency wages to induce effort

and reduce shirking, or upward-sloping labor supply curves.

A third set of papers has empirically investigated the relationship between export status and price-
cost markups. Most papers have provided evidence of a positive relationship which is either gen-
erated by heterogeneity on the supply side (technical efficiency differences, see e.g. De Loecker
and Warzynski, 2012; Kato, 2014) or by heterogeneity on the demand side (quality differences,
see e.g. Crozet et al., 2012; Hallak and Sivadasan, 2013; Bellone et al., 2016). Exploiting actual
trade liberalization episodes in India and China, De Loecker et al. (2016), Brandt et al. (2017)
and Fan et al. (2018) estimate the causal effect of trade reforms on firm markups. They confirm
that cost-reducing effects of trade liberalization give firms a strong incentive to raise markups.
Manova and Zhang (2012) provide empirical evidence on exporters charging higher prices in richer
destinations. Only very few studies have focused on the empirical relationship between MNE sta-
tus and markups. For example, Sembenelli and Siotis (2008) disentangle the efficiency (positive

knowledge spillover) and competition channels of foreign presence on markups and find a negative

2Transfer pricing is the practice whereby multinationals can manipulate reported profits of parents and affiliates by choosing
the prices used to record intrafirm transfers of, e.g., intellectual property or intermediate inputs. Many countries’ tax laws
explicitly try to minimize this practice, but to the extent that it occurs, the measured parent and affiliate profits may differ
from the true values.



short-run correlation between foreign presence and markups but a positive long-run correlation for
firms in knowledge-intensive industries. Although direct evidence of the impact of transfer pricing
on markups is nonexistent, evidence of transfer pricing is provided by Vicard (2015) and Cristea
and Nguyen (2016). Davies et al. (2018) show that the intensity of profit shifting is greater for large
MNEs.

Imposing a particular rent-sharing mechanism on the data, a fourth set of papers has investigated
the relationship between openness and labor market imperfections. Fabbri et al. (2003) and Gorg et
al. (2009) provide evidence of multinationals having higher labor demand elasticities than domes-
tic firms, hence, validating Rodrik’s (1997) hypothesis that increased globalization has increased
labor demand elasticities through substitutability of domestic by foreign workers, thereby weak-
ening workers’ bargaining power. Following this line of reasoning, several studies have relied on
a collective bargaining framework in a closed-economy setting to show evidence of a relationship
between international trade and workers’ bargaining power using either firm panel data (e.g. Brock
and Dobbelaere, 2006; Dumont et al., 2006; Abraham et al., 2009, Boulhol et al., 2011; Ahsan and
Mitra, 2014; Carluccio et al., 2015) or matched employer-employee data (e.g. Felbermayr et al.,
2014).

Based on the argument that rent sharing may be conditioned by international linkages, Budd
and Slaughter (2004) extend the collective bargaining framework to an open-economy setting and
provide evidence of profits being shared across borders within multinational firms (see also Budd
et al., 2005). Martins and Yang (2015) extend their analysis to a much wider set of parent-affiliate
pairs, including parents and affiliates in Japan. They find that international rent sharing, i.e. parents
sharing profits with foreign affiliates, is higher when affiliates are located in low-tax countries, which

they interpret as evidence of transfer pricing.?

Relying on a search-and-matching framework, Davidson et al. (2014) show that openness improves
the matching between workers and firms using matched employer-employee data, while Lu et
al. (2017) exploit exogenous changes in China’s inward FDI regulations and estimate the causal
impact of liberalization of inward FDI on a firm’s monopsony power using firm panel data. They
find that inward FDI liberalization has increased employers’ wage-setting power whereas a negative

correlation is found between a firm’s export status and its wage-setting power.

2.2 Testable conjectures

As explained in the following Sections, the type of product market imperfections (or the product

market setting, denoted PMS) is either perfect competition (PC) or imperfect competition (IC).

3Whereas these studies focus on a post-acquisition environment, Konings et al. (2016) investigate how rent sharing changes
before and after a foreign takeover and how wages in the target company are determined by domestic and international rent
sharing.



This simple dichotomy is based on the price-cost markup, i.e. either no market power or market
power. As such, firms charging price-cost markups exceeding one are characterized by PMS=IC.
The type of labor market imperfections (or the labor market setting, denoted LMS) is either perfect
competition or right-to-manage bargaining (PR), efficient bargaining (EB) or monopsony (MO).
Intuitively, a firm in which the marginal employee receives a real wage equal to her marginal
product is characterized by LMS=PR whereas a firm in which the marginal employee is paid a real

wage exceeding (lower than) her marginal product is characterized by LMS=EB (LMS=MO).

Let us now draw conjectures about the relationship between export/MNE status and the type and
the degree of product and labor market imperfections from the available theories and empirical

analyses in the existing literature.

Theoretically, channels operating in opposite directions (efficiency, quality, demand elasticity and
income channel versus increased competition) make the relationship between exporters and markups
ambiguous. The same holds for the relationship between MNEs and markups, in which case transfer

pricing practices reinforce the dumping strategy (competitive) effect.

The vast majority of empirical studies provide evidence on a positive relationship between exporters
and markups. This finding, coupled with the fact that the corporate income tax rate in Japan was
the highest among the OECD during our sample period (Hasegawa and Kiyota, 2017) lead us to

postulate the following testable conjectures.

Conjecture la: Exporters are likely to operate in an imperfectly competitive product market
setting.
Conjecture 1b: Multinationals are less likely to operate in an imperfectly competitive product

market.

Conjecture 2a: Export status is positively correlated with price-cost markups.

Conjecture 2b: MNE status is not positively correlated with price-cost markups.

Available theoretical and empirical research does not prove informative when it comes to postu-
lating a relationship between the internationalization status of firms and the type of labor market
imperfections for the following reasons. First, a unified theoretical framework in which the precise
rent-sharing mechanism is modelled as an explicit decision by individual firms is non-existent and
heterogeneous-firms approaches to trade and wage inequality take a stand on a specific model of
imperfectly competitive labor markets. Second, empirical studies providing evidence on the rela-
tionship between globalization and labor market imperfections impose a precise form of firm-worker
rent sharing on the data. Based on indirect empirical evidence on exporters being more likely to
sign firm-level collective bargaining agreements by Carluccio et al. (2015), empirical evidence on

multinationals perceiving higher labor demand elasticities and the possibility of Japanese MNEs



engaging in international rather than domestic rent sharing as part of a transfer pricing strategy,

we derive the following conjectures.

Conjecture 3a: Exporters are likely to operate in a collective bargaining labor market setting.
Conjecture 3b: Multinationals are less likely to operate in a collective bargaining labor market

setting.

Conjecture 4a: Export status is positively correlated with workers’ bargaining power.

Conjecture 4b: MNE status is not positively correlated with workers’ bargaining power.

3 Theoretical structural productivity model with imperfect pro-
duct and labor markets

A firm ¢ at time ¢ produces output using the following production technology:
Qit = Qit(Nit, My, Kit) (1)

with (N, M;;) a vector of static inputs in production free of adjustment costs (labor and interme-
diate inputs) and Kj; capital treated as a dynamic input in production (predetermined in the short

run).

We assume that (7) Qg () is continuous and twice differentiable with respect to its arguments, (i)
a firm takes the input price of materials as given? and (4ii) producers active in the market are

maximizing short-run profits.

Let us turn to the firm’s short-run profit maximization problem. Firm ¢’s short-run profits, Il;;, are
given by:
it = Rit — Wit Nig — Jie M (2)

with R = P;:Qi+ an increasing and concave revenue function, P;; the output price and Wy and Jy;

the firm’s input prices for N and M, respectively, at time ¢.

4This assumption might be perceived as being restrictive, given that around one-third of total trade takes place within
multinational firms’ boundaries and that trade in finished products is being gradually outpaced by trade in intermediates
(Hummels et al., 2001). We defend our restrictive assumption on two grounds. The first is a data reason. Conditional on
introducing a third freely adjustable input factor (by, e.g., splitting M;; into raw materials and components, and energy),
our static productivity model could be extended to accommodate imperfect competition in the intermediate input market
by modelling such imperfections as additional unit costs that create wedges between marginal costs and marginal products.
However, data constraints preclude us from considering this choice. The second reason is that we prefer to focus our empirical
analysis on investigating differences in pricing behavior in output and labor markets, abstaining from the input sourcing choice
of multinationals. For theoretical work on a firm’s optimal choice of outsourcing to unaffiliated suppliers versus integrating
input production by the firm itself, we refer, e.g., to Defever and Toubal (2013) and Carluccio and Bas (2015) who build on
the incomplete contracts approach to the theory of the firm, and Garetto (2013) who develops a general equilibrium framework.
The former also empirically investigate the role of firm-specific observables in affecting a firm’s outscourcing decision.



Firm ¢ must choose the optimal quantity of output and the optimal demand for intermediate inputs

and labor. The optimal output choice @;; satisfies the following first-order condition:

Py — (14 SitRit - . (3)
(CQ)Z't B Un M
Qit

with (Cq),, = gg” the marginal cost of production, s;; = Oy t the market share of firm 4, n, the own-

price elasticity of market demand, k;+ a conjectural variations parameter and p,;; firm 4’s price-cost

markup.®

The first-order condition for the optimal choice of intermediate inputs is given by setting the mar-

ginal revenue product of intermediate inputs equal to the price of intermediate inputs:
Jit
(Qum)y = Mit# (4)
Pzt
Inserting Eq. (3) in Eq. (4) and multiplying both sides by % yields:
(5?4)# = HitSMit (5)

From Eq. (5), it follows that profit maximization implies that optimal demand for intermediate

inputs is satisfied when a firm equalizes the output elasticity with respect to intermediate inputs,

denoted by (6%)“ = g]?/[’; gf:a to the price-cost mark-up pu;; multiplied by the share of intermediate
input expenditure in total sales, denoted by spsy = ”tgz’:

Firm ¢’s optimal demand for labor depends on the characteristics of its labor market. We distinguish
three labor market settings: perfect competition or right-to-manage bargaining (PR), strongly

efficient bargaining (EB) and static partial equilibrium monopsony (MO).

Under PR, labor is unilaterally determined by firm i from short-run profit maximization, which

implies the following first-order condition:

(eR)it = parsnit (6)

with (e N)zt = g%i g“ the output elasticity with respect to labor and sy = V]‘D/;ttgi: the share of

labor expenditure in total sales. In the perfectly competitive labor market model, a firm takes the
exogenously-determined market wage as given. A profit-maximizing firm always chooses employ-
ment such that the marginal revenue product of labor equals the wage (Eq. (6)). In the right-to-

manage bargaining model, the firm and its workers bargain over any surplus in order to determine

51f firms produce a homogeneous good and play Nash in quantities (Cournot competition), the price-cost markup p;; = ﬁ
Q

9Q¢ Py
OP; Qt

of market demand. If ﬁrms produce a differentiated good and play Nash in prices (Bertrand competition), the price-cost markup

1
would be equal to (1 + 2 ) , with P; the price of the homogeneous good at time ¢t and n, = the own-price elasticity

-1
P; 1
My = (CQSit would be equal to (1 + n-t) , with n;; a firm’s own-price elasticity of residual demand.

i

10



the wage (Nickell and Andrews, 1983). The firm continues to choose the number of workers it
wishes to employ once wages have been determined by the bargaining process, which implies the

same static first-order condition for labor as in the perfectly competitive labor market model.

Under EB, the risk-neutral firm and its risk-neutral workers negotiate simultaneously over wages
and employment in order to maximize the joint surplus of their economic activity (McDonald and
Solow, 1981). An efficient wage-employment pair is obtained by maximizing a generalized Nash
product® with respect to the wage rate and labor. The following first-order condition with respect
to wages must hold at an interior optimum:

— Ryt — Wi Nyt — JiM;
Wz‘t—Wit-i-’Yit[ L tNAt L t]

(7)

where v, = lfgit is the relative extent of rent sharing and ¢;; € [0,1] the part of economic rents

going to the workers.

The first-order condition for labor is given by:

|:Rit — (RN)itNit — JitMit]

Wit = (Rn)it + byt N,

with (Ry)i = gﬁz the marginal revenue product of labor.

An efficient wage-employment pair is given by solving simultaneously the first-order conditions with

respect to the wage rate and labor. As such, the equilibrium condition is given by:
(Rn)it = W 9)

Eq. (9) traces out the locus of efficient wage-employment pairs, known as the contract curve. Given

that u; = (;ﬁ in equilibrium, with (Rg)i = ggz’; the marginal revenue, we obtain the following

expression for the output elasticity with respect to labor by combining Egs. (7) and (9):

(5%)11 = pigSNit — i Yae(L — SNit — SMit) (10)

So far, we have assumed that there is a potentially infinite supply of employees wanting a job in
the firm. A small wage cut by the employer will result in the immediate resignation of all existing
workers. However, under MO, the labor supply facing an individual employer might be less than
perfectly elastic because workers might have heterogeneous preferences over workplace environments
of different potential employers (Manning, 2003). Such heterogeneity in e.g. firm location or job
characteristics (corporate culture, starting times of work) makes workers to view employers as

imperfect substitutes. This in turn gives employers non-negligible market power over their workers.

5The generalized Nash product is written as: Qpp = {Nj Wi + (Nip — Ni) Wig — NitWit}¢it {Rit — Wy Ny — Jyu My} %it
with Nj; the competitive employment level, W the workers’ alternative wage and ¢;, € [0, 1] the part of economic rents going
to the workers or the degree of workers’ bargaining power during worker-firm negotiations.

11



Let us assume that the monopsonist firm is constrained to set a single wage for all his workers and
faces labor supply N (Wj), which is an increasing function of the wage W. Both Ny (W;;) and
the inverse of this relationship W;; (IV;;) are referred to as the labor supply curve of this firm. The
monopsonist firm’s objective is to maximize its short-run profit function Il;; = Ry — Wi (Nit) Ny —
Jit M1, taking the labor supply curve as given. Maximizing this profit function with respect to labor

gives the following first-order condition:”

(Bn)it = (Wn)itNit + Wit (Nit) (11)
Rewriting Eq. (11) gives:
Wit = Biy (RN )it (12)
; S /T C O] Ny, _ ONa(Wi) W,
with 8 = i = 1+(‘2/%)tit' Bit < 1 represents the wage markdown and (eyy )i = =5 = {2 €

R, the wage elasticity of the labor supply curve that firm i faces, measuring the degree of wage-
setting power that firm ¢ possesses. Perfect competition corresponds to the case where (5%)“ = 00,
hence (RN)it = W;;. Under monopsony, (6%)“ is finite and the labor supply curve that firm ¢ faces
is upward sloping, hence, the firm sets Wj; < (Rn),;. As such, the degree of firm i’s wage-setting

power decreases in the wage elasticity of its labor supply curve.

Rewriting Eq. (12) and using that (Ry)i = %ﬁv)“ with (Qn); the marginal product of labor,
gives the following expression for the elasticity of output with respect to labor:
Q 1
(en)it = Mygsnit | 1+ 5 (13)
(ew it

Using the first-order condition for intermediate inputs, we obtain an expression for firm ¢’s price-cost
markup (u;;) and using the first-order conditions for intermediate inputs and labor, we define firm
i’s parameter of product and labor market imperfections (1,;), which we label firm 4’s joint market

imperfections parameter, as follows:

Q.
oy = B (14)
SMit
QY. Qy.
wit — (EM)” _ (gN)’Lt (15)
SMit SNit
=0 ifLMS:PR (16)
1 — snit — Smi .
= uimt[ SNt SMt]>o if LMS=EB (17)
SNit
1
(5w)it

"From Eq. (11), it follows that profit maximization implies that the optimal demand for labor is satisfied when a firm equalizes
the marginal revenue product of labor to the marginal cost of labor. The latter is higher than the wage paid to the new worker
Wit (Nit) by the amount (Wy);+ Nt because the firm has to increase the wage paid to all workers it already employs whenever
it hires an extra worker.
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4 Econometric model

In order to obtain consistent estimates of the output elasticities (8%)@ and (E%)Z‘t, we only consider

production functions with (7) a scalar Hicks-neutral productivity term which is observed by the firm
but unobserved by the econometrician (denoted by w;;) and (i4) common technology parameters,
governing the transformation of inputs to units of output, across a set of producers (denoted by the

vector (3). These two assumptions imply the following expression for the production function:
Qit = F(Nit, Mit, Kit; B) exp(wit) (19)

In order to obtain consistent estimates of the production function coefficients (3) for each of the
15 two-digit industries that we consider (see infra), we need to control for unobserved productivity
shocks w;;, which are potentially correlated with the firm’s input choices. We apply the estimation
procedure proposed by Ackerberg et al. (2015) using the insight that optimal input choices hold
information about unobserved productivity. We denote the logarithms of Qg+, N+, M;; and K by

Qit, i, My and kg, respectively.

We impose the following timing assumptions. Capital k;; is assumed to be decided a period ahead
(at ¢t — 1) because of planning and installation lags. Labor is “less variable” than material. More
precisely, n;; is chosen by firm ¢ at time ¢t —b (0 < b < 1), after k; being chosen at ¢t — 1 but prior to
m;; being chosen at ¢t. This assumption is consistent with firms needing time to train new workers,
with firms facing significant hiring or firing costs for labor, or with labor contracts being long term

as e.g. in unionized firms/industries.

We assume that unobservable productivity (w;) evolves according to an endogenous first-order
Markov process. In particular, we allow a firm’s decision to import to endogenously affect future
productivity, which is supported by evidence in international economics applications (see e.g. Amiti
and Konings, 2007; Kasahara and Rodrigue, 2008; Halpern et al., 2015). The intuition behind this
assumption is that importing is associated with higher firm productivity through access to more
varieties of intermediate inputs, access to higher quality inputs, and through learning effects. As
such, we can decompose w; into its conditional expectation given the information known by the

firm in ¢ — 1 (denoted I;;—1) and a random innovation to productivity (denoted &;,):

wit = Blwi|lip—1]+ &y (20)
= Elwi|wit—1, IMPiy_1] + &
= g(wi—1, IMPy_1) + &y

with IM Pj;_1 the import status of firm ¢ at period ¢ — 1 and ¢(+) a general function. §;; is assumed

to be mean independent of the firm’s information set at ¢ — 1.

13



Given these timing assumptions, firm ¢’s intermediate input demand at ¢ depends directly on n;

chosen prior to mj, i.e. the input demand function for m;; is conditional on ng:8
mit = my(nit, kig, IM Py, wit) (21)

Eq. (21) shows that firm ¢’s intermediate input demand decision is a function of the state variables
Nty ki, IM Py and wy. It is crucial that w;; is the only unobservable entering the intermediate input
demand function. This scalar unobservable assumption together with the assumption that my(-) is
strictly increasing in w;; conditional on ng, ki and I M Py (strict monotonicity assurnption)g, allow

to invert w;; as a function of observables:
wit = my (Mg, ity ki, TM Py) (22)

Considering the logarithmic version of Eq. (19) and allowing for an idiosyncratic error term including

non-predictable output shocks and potential measurement error in output and inputs (e;;) gives:

Yit = [ (e, Mg, ki B) + wir + €3t (23)

where y;; = qit + € with €;; assumed to be mean independent of current and past input choices.!”

We approximate f(-) by a second-order polynomial where all logged inputs, logged inputs squared

and interaction terms between logged inputs are included (translog production function):

Yit = Bot+Bpnitt+BmmMmit+Brkiv+ B+ Bm M+ Bk i+ BrmnitMit+ B nitkit+ B Mitkit+wir+€it

(24)
where 3, has to be interpreted as the mean efficiency level across firms.
Substituting Eq. (22) in Eq. (24) results in a first-stage equation of the form:
Yit = fit + mfl(mz’u Wity kit, LM Pyt ) + €t = @ (it Kig, Mg, IM Pyt ) + €3¢ (25)

which has the purpose of separating w;; from €;, i.e. eliminating the portion of output y;; determined

by unanticipated shocks at time ¢, measurement error or any other random noise (€;).

8By allowing for observed shifters (here IMP;;) that enter the optimal demand function for mj;, but are excluded from
the production function, we solve the non-identification problem of the output elasticity with respect to materials and, hence,
are in a position to apply the control function approach for the estimation of a gross output production function (see Ghandi
et al., 2017). Intuitively, the non-identification problem would arise under m;; = m¢(nit, kit, wit), because in that case, the
only intermediate input demand shifter aside from the other inputs in the production function would be w;;. As the elasticity
of output with respect to intermediate inputs is identified with how output varies with m;;, holding fixed (n;, ks¢), the only
source of variation in m;¢ (namely w;¢) would also simulteaneously shift output, causing the elasticity of output with respect to
materials to be unidentified.

9Melitz and Levinsohn (2006) show that this strict monotonicity assumption holds as long as more productive firms do not
set inordinately higher markups than less productive firms.

10Note that (a%)it = %lli};]i‘t) glll:lf/l(”)
productivity shock.

and (5?4),-,5 = These output elasticities are by definition independent of a firm’s
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Hence, the first stage involves using Eq. (25) and the moment condition E[e;|;;] = 0, with [;; the
firm’s information set at ¢, to obtain an estimate @;, of the composite term ¢, (ni, ki, mit, IM Py) =
fit +my 1(mit, Nit, kit, I M Py), which represents output net of €;;. In our application, estimation of
Eq. (25) is implemented by regressing output on a second-order polynomial series expansion where
all logged inputs, logged inputs squared and interaction terms between logged inputs are included.

To allow for time variation in ¢,, these polynomial terms are interacted with a time trend.

Given a particular set of parameters 3, we can compute (up to a scalar constant) an estimate of
Wit
@i(B) =y (mat,nit, ki, IM Py) (26)
~ 2 2 2
= $it — Bo — Bunit — Bt — Brkit — Brnnit — BrmMiz — Briki
—Bpmitmit — Bppnitkit — Bymitkic
In order to implement the second stage and to identify the production function coefficients, we need
to recover the innovation to productivity &;; to form moments on. Using Eq. (26), a consistent (non-
parametric) approximation to Elw;¢|wi—1, I M Py 1] is given by the predicted values from regressing

nonparametrically @;(3) on wi—1(8) and IM P;;_1. The residual from this regression provides us

with an estimate of &;;.

Given the timing assumptions on input use, the following population moment conditions can be
defined: E[¢,;,(8)d] = 0 where the set of instruments is:

2 2 2
dit = {ni—1, mit—1, ki, ngy 1, m g, ki, e 1mig—1, g1 ki, i1 ki } (27)

Exploiting these moment conditions, we can now estimate the production function coefficients G
using standard GMM and rely on block bootstrapping for the standard errors. The estimated
production function coefficients ,@ are then used together with data on inputs to compute the
output elasticities at the firm-year level. In particular, we calculate the elasticity of output with

respect to labor at the firm-year level as:
Similarly, we calculate the elasticity of output with respect to material at the firm-year level as:!!
ESit = B+ 2Byt + Bt + Bk (29)
M )it m mm/' it mmn'lit mk it

Using the shares of labor and intermediate input expenditure in total sales, sy;+ and spy;¢, respec-
tively, and our estimates of the output elasticities, (E%)it and (Eﬁz/[)it, we are able to compute i

and @it. Since we only observe Y;; = Qi exp(€i¢), we do not observe the correct expenditure shares

1Under a Cobb-Douglas production function, (5%)# and (E%)it would be equal to Bn and Bm, respectively.
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for N;z and M. We can recover an estimate of €;; from the first stage to adjust the expenditure

shares as follows:!2 W N
SNit = —— (30)
‘Pit exp(€it)
- Ji M;
e = 2N (31)
]Dit exp(€it)

Using Eqgs. (28), (29), (30) and (31), we compute 7i;; and t;, as follows:

IR GAM
Hix = AM,Z (32)
SMit
~ G CRa
= (33)
SMit SNit

Based on the estimates i, and @it, we are able to determine the product market setting PMS €
{PC,IC} and the labor market setting LMS € {PR,EB,MO} of firm ¢ at time ¢ and hence, firm
i’s regime of competitiveness R € ® = {PC-PR,IC-PR,PC-EB,IC-EB,PC-MO,IC-MO} at time ¢ as

Q.
follows. We first compute the 95% two-sided confidence intervals (CI) for p;, and gapnis = %
e 95% confidence interval for ju;:
[ﬁit — 1.96 x a\ﬁit’ﬁit +1.96 x aﬁit] = [Aﬁit’ Bﬁz‘t] (34)

with &5, the standard error of 1i;;, which is an estimator of the standard deviation of the

sampling distribution of ;.

e 95% confidence interval for gapy;:

[@N@'t —1.96 x E@Nitag/@)Nit + 1.96 x 8@1\/“] = [A.@Nit’B@Nit] (35)

with Gggp, .. the standard error of gap ;-

To determine firm i’s PMS at time ¢, we use the 95% CI for p;,:

e If the lower bound of the 95% CI (A, ) is lower than or equal to unity, firm i is characterized
to be perfectly competitive (PC) at time ¢.

o If A5, exceeds unity, firm i is characterized by imperfect competition (IC) at time t.

12This correction is important as it eliminates any variation in expenditure shares that comes from variation in output not
correlated with ¢, (-).
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To determine firm ¢’s LMS at time ¢, we compare the 95% Cls for gapn;; and p;. In particular,
firm ¢

e is characterized by perfect competition/right-to-manage bargaining (PR) at time ¢ if the 95%
CIs for gapni: and p,;, overlap which implies that fi;, is not significantly different from gap ;.

hence @Abit = 0 at the 5% significance level.

e is characterized by efficient bargaining (EB) at time ¢ if A5, > Bggp, .., hence @it > 0 at the

gapnit?
5% significance level.

e is characterized by monopsony (MO) at time ¢ if Az > Bj. , hence 1//;” < 0 at the 5%

gapnit Bigo

significance level.

Once firm 4’s regime at time t is determined, we are able to quantify market power in product and
labor markets. As explained in Section 3, the product and labor market imperfection parameters are
derived from the estimated joint market imperfections parameter 1//;“ and their respective standard
errors are computed using the Delta method (Wooldridge, 2002).

5 Data

Our data come from the Basic Survey of Japanese Business Structure and Activities (BSJBSA)
compiled by the Ministry of Economy, Trade, and Industry (METT) in Japan. The purpose of this
survey is to capture an overall picture of Japanese corporate activities, including globalization and
diversification, as well as basic corporate characteristics, including sales, costs, profits, employment,
assets and debt. The survey is compulsory for firms with more than 50 employees and with capital
of more than 30 million yen in both manufacturing and some service industries such as wholesale
trade, retail trade, and information and communication. In this study, we focus on manufacturing

firms only.

In the BSJBSA, an industry classification code is assigned to each firm based on their main activities.
For example, let us assume that a firm engages in both manufacturing and wholesale trade activities.
If its largest revenue comes from manufacturing activities, the firm is classified as a manufacturing
firm. This implies that manufacturing firms do not necessarily engage in manufacturing activities
only. Some firms switch from one industry to another during the sample period. Although switching
behavior of firms is an important issue, each firm is assigned to the industry to which it belongs

most frequently during our sample period.

The variables involved in our regression analyses are defined and measured in the following way.
Output (@) is defined as real gross output measured by nominal sales divided by an industry-wide

gross output price index. Labor (N) refers to the average number of permanent workers. Material
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input is defined as intermediate consumption deflated by an industry-wide intermediate consumption
price index. The capital stock (K) is measured by the real capital stock computed from tangible
assets and investment based on the perpetual inventory method. The price deflators are obtained
from the Japan Industrial Productivity (JIP) 2014 database, which was compiled by RIETI and
Hitotsubashi University.!> The shares of labor (sy) and material input (sjs) are constructed by
dividing respectively the firm total labor cost and undeflated intermediate consumption by the firm
undeflated production. The cost of capital is defined as the user cost of capital times the real capital
stock. The user cost of capital is computed from the investment goods price deflator times the sum
of the interest rate and the depreciation rate minus changes in the investment goods price. In
addition, we use the firm’s age and its share of non-production workers as controls in the regression
models, where the latter is defined as the ratio of non-production workers to total employees. We
calculate the Herfindahl-Hirschman index (H HI) at the industry-year level to obtain a measure of

market concentration.

We first deleted firm-year observations with cost shares greater than or equal to one and smaller than
or equal to zero. In order to remove outliers, we also disregarded firm-year observations with cost
shares in the bottom 1% and top 1% of the respective industry-year distributions. We selected firms
that survive at least two consecutive years because lagged inputs are needed to construct moment
conditions in our estimation framework. We obtain an unbalanced estimation sample consisting of
64,481 observations for 7,458 firms over the years 1994-2012, which we decompose into 15 two-digit
industries.!* Table A.1 in Appendix reports the panel structure of the estimation sample. Table

A .2 reports the number of observations and firms by industry.

In addition to standard firm accounting information and the control variables mentioned above,
the BSJBSA also provides information on firms’ export and import behavior and foreign direct
investment. A firm reporting positive exports is classified as an exporter. Multinational enterprises
consist of two types of firms: foreign-owned firms and Japanese firms that engage in FDI. A foreign-
owned firm is defined as a firm with a foreign capital share greater than 50% and with headquarters
located outside of Japan. A firm that has at least one foreign affiliate is regarded as a firm engaging
in FDI.'> As reported in Hoshi (2018), Japan is known to have an exceptionally low share of

foreign-owned firms, which is confirmed in our sample: only 1% of firms engages in inward FDI.

From Table A.2 in Appendix, it follows that a minority of firms within an industry export and/or

have networks of foreign affiliates: the overall share of manufacturing firms that export is 25% and

I3For more details on the JIP database, see Fukao et al. (2007).

14 According to the website of the Ministry of Economy, Trade and Industry, the number of firms surveyed in manufacturing was
15,007 in 2012, with 12,891 firms responding (response rate = 85.9%). Only selecting firms that survive at leat two consecutive
years, which is a necessary condition for our estimation procedure, causes the decline in our sample size.

151f foreign-owned firms also have foreign affiliates outside Japan, they are not classified as FDI firms but as foreign-owned
firms. In the BSIJBSA, a Japanese foreign affiliate is defined as an affiliate with a capital share of more than 20%.
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16% of firms are identified as MNEs. 46% of exporters are MNEs and 73% of MNEs are exporting.
There is considerable variation in export market participation rates and in the importance of FDI
as a mode of serving the foreign market across manufacturing industries. In particular, the share
of exporters ranges from only 6% in wood, wooden products and furniture to 50% in chemicals.
Likewise, the share of MNEs ranges from only 4% in pulp, paper and paper products to 27% in
chemicals. The shares of exporting and importing firms are significantly positively correlated across
industries. Approximately 71% of exporters and 53% of MNEs also import. These findings are
consistent with evidence in a wide range of other countries (see e.g. Mayer and Ottaviano, 2008;
World Trade Organization, 2008; Bernard et al., 2012).

Table 1 reports the means, standard deviations and quartile values of our variables for the total
estimation sample and split according to international activity. In the total estimation sample, real
firm output, labor, materials and the Solow residual or conventional TFP measure have been stable
over the considered period while capital has decreased at an average annual growth rate of 4.3%.
On average, firm age equals 45 years, 35% of total employees are non-production workers and the
price-cost margin amounts to 22%. Consistent with previous studies, our data reveal that exporters
are systematically different from non-exporters. Among manufacturing firms, exporters pay higher
wages, are larger, older, more capital-intensive, employ more non-production workers and are more

productive. Table 1 also reveals that MNEs show the same performance differences as exporters.
<Insert Table 1 about here>

Table A.3 in Appendix confirms these observations by summarizing the average percent difference
for a particular characteristic between either exporters and non-exporters, or between MNEs and
non-MNEs. The set of characteristics include the logarithms of firm size (employment), value
added per worker, TFP, average wages, capital per worker, share of non-production workers and
price-cost markups. The firm-year varying TFP and markup estimates are obtained by estimating
translog production functions separately for each of our 15 industries. In order to ensure that
the strict monotonicity assumption between productivity and intermediate inputs holds, we follow
e.g. De Loecker and Warzynski (2012) and Ahsan and Mitra (2014) by ruling out inordinately high
markups in the remainder of our empirical analysis.'6

All results in column (1) of Table A.3 are from bivariate OLS regressions of a firm characteristic on a
dummy variable indicating either a firm’s export status or a firm’s MNE status. Column (2) includes
industry fixed effects and the logarithm of firm size as additional controls. Column (1) shows that
there are substantial mean differences between exporters and non-exporters, and between MNEs and
non-MNEs. As export/MNE participation is correlated with industry characteristics and firm size,

the inclusion of industry fixed effects and firm size in column (2) reduces the magnitude of these

16Ty particular, we trimmed the parameter estimates of tie and gapng: at the 15¢ and 99t" percentiles of the respective
industry-year distributions to remove outliers.
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coefficients. Exporters remain different from non-exporters even within the same disaggregated
industry: exporters are more productive by 13% for value added per worker and by 2.0 % for total
factor productivity, they pay higher wages by approximately 9% and are relatively more capital-
and skill-intensive than non-exporters by approximately 7% and 30%, respectively. MNEs exhibit
similar performance differences as exporters. One difference, though, is that there does not seem
to be significant markup differences between exporters and non-exporters within the same industry
whereas markups appear to be approximately 6% lower in MNEs. The former finding seems to be
driven by correlations between firm observables and a firm’s export status which are not controlled
for in the bivariate OLS regression model. If we control for a richer set of firm observables as
well as industry and time fixed effects, we observe a positive correlation between export status
and markups (see infra, in particular Table 4). As hypothesized in Section 2, the latter could be
explained through strategies of dumping and transfer pricing exerting negative effects on markups
of MNEs, despite the observed positive productivity differential between MNEs and non-MNEs.
Table 1 in the online supplementary material illustrates large variation in mean TFP and markup

differences across industries.

6 Firm heterogeneity in regimes of competitiveness

Based on the estimates of p,;; and v,;, we obtain firm-year varying product market settings, labor
market settings and regimes. We first examined firm-level persistence in the type of competition
prevailing in product and labor markets and, hence, in the regime of competitiveness by investigating
one-year transition probability rates across respective states over the period, where the states are
defined as {PC,IC} in the case of PMS, {PR,EB,MO} in the case of LMS and {PC-PR,IC-PR,PC-
EB,IC-EB,PC-MO,IC-MO} in the case of R. At the overall level, we find rather strong persistence
in types of competitiveness as we observe the highest values on the diagonal for each regime. In
particular, the fraction of firms remaining in their initial state ranges between 70% (PC-PR) and
93% (PC-MO). However, firm-year transitions appear to be important and the degree of persistence
in regimes varies considerably across industries.!”

We then determined the firm-specific PMS, LMS and regime by retaining the relevant type (PMS/LMS/R)
that occurs most frequently in order to examine the link between the internationalization status

of firms and the type of product and labor market competition in a descriptive way. Table A.4 in
Appendix presents the percentage of firms belonging to each of the six regimes of competitiveness

for different subsets of firms. Among all manufacturing firms, about 25% are characterized by per-

fect competition and 75% by imperfect competition in the product market. The dominant labor

market setting is efficient bargaining (EB; 42% of the firms), followed by perfect competition /right-

1"For example, in transport equipment, only 14% of firms characterized by PC-PR stay in their initial state while in iron and
steel, this holds for as much as 96% of firms typified by PC-MO. These detailed results are not reported but available upon
request.
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to-manage bargaining (PR; 30% of the firms) and monopsony (MO; 28% of the firms). As such, the
predominant regimes are IC-EB (42% of the firms), IC-PR (18% of the firms) and IC-MO (15% of
the firms).

Table 2 in the online supplementary material shows considerable heterogeneity in regimes across and
within manufacturing industries. Given that our data comprise a set of heterogeneous industries,
such heterogeneity could be driven by production differentiation across firms and by the process of
servitization, since servitization amounts to providing packages of goods and services, which is a

way of increasing product differentiation.!

Let us now focus on the prevalence of regimes across firms that differ in terms of international
activities. Comparing firms that differ according to export status reveals that a larger fraction
of exporters are characterized by PMS=IC (79% of exporters compared to 67% of non-exporters).
Exporters are dominantly characterized by efficient bargaining (46% of exporting firms) and far less
so by monopsony (only 22% of exporting firms) whereas the three labor market settings are more
evenly distributed among non-exporters. As such, market power on the supply side seems to be
predominantly responsible for distorting factor prices among exporters. The distribution of product
and labor market settings and regimes across MNEs (non-MNEs) is very similar to the one across

exporters (non-exporters).

The descriptive analysis presented above does not give a detailed picture on potential differences
in firms’ regimes across modes of internationalization for two main reasons. First, it does not
exploit time variation in a firm’s product and labor market setting. Second, it does not take
into account correlations between firm observables and a firm’s export/MNE status which could
partially account for differences between exporters and non-exporters and/or between MNEs and
non-MNEs. Indeed, firm i’s product market setting at time ¢ might depend on its engagement in
international activities, other observable characteristics as well as unobservable factors € such as
managerial ability. To allow the marginal effect of being an exporter (MNE) to depend on MNE
(EXP) status, we include an interaction term which is the product of the binary variables export
status and MNE status. Suppressing firm and time subscripts (i and ¢, respectively) for simplicity,

we thus have:
PMS* = 5y + B,EXP + 3MNE + 35 (EXP x MNE) + 8,0 + 20, + € (36)

with EXP export status, MNE MNE status and @ estimated TFP.!? The vector z comprises firm-

year varying variables such as a firm’s size (number of workers), age and the share of non-production

18 As shown by De Loecker et al. (2016), firms charge lower markups on products that are farther from their core competency
(main product), consistent with heterogeneous models of multi-product firms such as, e.g., Mayer et al. (2014). Theoretical work
on the provision of good-services bundles include, e.g., Breinlich et al. (2014), Lee et al. (2016) and Blanchard et al. (2017). The
former and latter also assess empirically the determinants of firm servitization.

198ince productivity is inherently a relative concept, we normalize the firm-year productivity-level estimates in the remaining
regression models.
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workers; the Herfindahl-Hirschman index, a set of time dummies and industry fixed effects. In order
to investigate the link between the internationalization status of firms and the likelihood of being

characterized by imperfect competition in the product market, we specify the following probit model:
Pr(PMS=IC|x) = ®(x0) (37)
The baseline category is PMS=PC and the vector x includes the regressors specified in Eq. (36).

Whether market power in firm ¢ in period ¢ is consolidated on either the supply side or the demand
side of labor might be influenced by common observable as well as unobservable factors such as a
firm’s corporate culture. To take into account the full covariance structure and to investigate the
link between the internationalization status of firms and the likelihood of being characterized by
either efficient bargaining or monopsony, we specify the following two-equation multivariate probit
model:

LMS7, Xm B + €m, m=1,2
LMS, = I(LMS: >0), m=1,2 (38)
€ = (61,62)/ ~ N(O,Z)

where LM S = Pr(LMS=EB|x) and LM Sy = Pr(LMS=MO|x). The baseline category is LMS=PR.

We include the same regressors as in the univariate probit model (Eq. (37)).

Table 2 presents the marginal effect of the regressors in the univariate and the multivariate probit
models. As such, columns 1 and 4 report how much the (conditional) probability of being char-
acterized by PMS=IC changes when the value of a regressor changes, holding all other regressors
constant whereas columns 2-3 and 5-6 show how much the likelihood of being characterized by
either LMS=EB or LMS=MO changes. Accounting for the use of a generated regressor, we employ

block bootstrapping for statistical inference.

We consider two specifications. The baseline specification (specification 1) permits testing the
hypothesis that the effect of serving the foreign market through exporting (FDI) is the same for
MNEs and non-MNEs (exporters and non-exporters) whereas specification 2 does not include the

interacted regressor. The parameters of interest are 3, 55 and (3.

The estimates of the baseline specification indicate that the coefficient on the interaction term
(EXPxMNE) is not significantly different from zero in both the univariate and bivariate probit
models. Therefore, we rely on the estimates of specification 2 and focus the discussion on our
variables of interest.

Being an exporter increases the likelihood of being characterized by imperfect competition in the

product market by 1.4 percentage points, even after controlling for productivity differences. This
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result is consistent with the conjecture that exporters have a higher probability of operating in an
imperfectly competitive product market setting relative to non-exporters (conjecture la in Section
2.1). This finding could be explained by quality differences or differences in demand elasticities
and income across domestic and export markets, generating markup differences between exporters
and non-exporters. Conjecture 3a, postulating that exporters have a higher probability (relative
to non-exporters) to operate in a collective bargaining labor market setting, is confirmed. More
precisely, we find that being an exporter increases the likelihood of being characterized by LMS=EB
by 3.7 percentage points whereas it decreases the likelihood of being characterized by LMS=MO by
2.4 percentage points. Put differently, exporting firms are more likely to share rents based on the
bargaining power of workers, but less likely to share rents based on the elasticity of the labor supply
curve facing an individual employer. This former rent-sharing mechanism could be explained by
the fact that exporters, which charge higher markups and realize higher rents, are willing to share

part of these rents with their workers according to a surplus-sharing rule.

When focusing on correlations between being an MNE and the likelihood of being characterized by
PMS=IC, LMS=EB or LMS=MO, respectively, we get a completely different picture. We interpret
this as evidence of clear differences in behavior between firms that serve the foreign market either
through exporting or through FDI. Controlling for differences in productivity, we find that being an
MNE decreases the probability of being characterized by imperfect competition in the product mar-
ket by 2.3 percentage points. This result, which is consistent with the conjecture that multinationals
are less likely to operate in an imperfectly competitive product market setting (conjecture 1b in
Section 2.1), can be explained by strategies of dumping and transfer pricing exerting opposite (that
is, negative) effects on markups than channels of quality and demand elasticity differences. Based
on empirical evidence on multinationals perceiving higher labor demand elasticities and engaging
more in international rent sharing if affiliates are located in low-tax countries, we hypothesized that
MNEs are less likely to operate in a (closed-economy) collective bargaining labor market setting
(conjecture 3b in Section 2.1). We find support for this conjecture. More precisely, being a firm that
serves the foreign market through FDI decreases the likelihood of being characterized by LMS=EB
by 5.8 percentage points whereas it increases the likelihood of being characterized by LMS=MO by
2.0 percentage points. The latter finding is compatible with MNEs having considerable monopsony

power in the labor market due to, e.g., high intra-firm labor replacement in such firms.
<Insert Table 2 about here>

Since, to the best of our knowledge, existing theories and empirical analyses on the relationship
between internationalization status and the nature of competition in product and labor markets
are nonexistent, we are not in a position to postulate conjectures in terms of the relationship
between internationalization status and the likelihood of being characterized by a particular regime
R={PC-PR,IC-PR,PC-EB,IC-EB,PC-MO,IC-MO}. However, based on our “separate”conjectures

”

(see Section 2), we tested the following “joint” conjectures:
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Joint conjecture 1: Exporters are likely to operate in an imperfectly competitive product market
setting and a collective bargaining labor market setting.
Joint conjecture 2: Multinationals are less likely to operate in an imperfectly competitive product

market setting and a collective bargaining labor market setting.

The results, that we obtain from estimating a multinomial logit model, support both joint conjec-
tures. More precisely, we find that being an exporter increases the probability of being characterized
by R=IC-EB (rather than being characterized by one of the other five regimes) by 4.6 percentage
points (relative to being a non-exporter) whereas the probability of being characterized by R=IC-
EB is on average 5.6 percentage points lower for multinationals than for non-MNEs with the same

characteristics.20

Robustness checks. We performed two robustness checks.?!

First, given that our theoretical
structural productivity model applies more to domestic firms deciding to export and/or to invest
abroad than to foreign-owned firms operating in Japan, we checked the sensitivity of our main
results with respect to excluding firms engaging in inward FDI. Since the share of foreign-owned

firms is only about one percent, our main results are robust to the exclusion of foreign-owned firms.

Second, we checked the sensitivity of our main results with respect to excluding firms that switch
internationalization status. Comparing exporters to non-exporters, we observe that 78.5% of firms
in our sample are non-switchers, among which 17.1% are non-switching exporters and 61.4% are
non-switching non-exporters. 54% of firms that change export status only switch once and 28%
switch twice. Comparing MNEs to non-MNEs, we observe that 84% of firms are non-switchers,
among which 11.8% are non-switching MNEs and 72.2% are non-switching non-MNEs. 68% of
firms that change MNE status only switch once and 22% switch twice. If we take into account
potential selection bias arising from only retaining non-switching firms, where we model Pr(non-
switching=1|x) = ®(x/) with the vector x including the 1-year lag of TFP (&;_1) and the capital
stock (kj—1), our main results are confirmed.?? If we do not take such selectivity into account,
conjecture la is no longer confirmed whereas we continue to find support for conjectures 1b, 3a
and 3b. We put forward two reasons for this finding. First, it may be due to the reduced sample
size because we lose 35% of observations (27% of firms) by discarding switching firms. Second, the
behavior of continuing exporters/MNEs might be different from future exiting exporters/MNEs.
Evidence for the latter explanation is given by Tan et al. (2016), who find that continuing exporters
set a lower price than future exiting firms, which is compatible with our result. To address this
issue further, we need more detailed data such as firm-level prices, which are not available in our

sample.

20 These results are not reported but available upon request.

21The results of these robustness checks are not reported but available upon request.

22 As lagged productivity is included in the selection equation, we excluded this regressor in the univariate and the multivariate
probit models which model the probability of being characterized by PMS=IC and LMS={EB,MO} and included the inverse
Mills ratio from the probit model on the probability of being a non-switching firm.
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7 Market imperfections and export/MNE status

To get a first insight into the link between the internationalization type of firms and the degree of
product and labor market imperfections, Table 3 reports median values of estimated parameters —
markups (u), labor market imperfections (workers’ bargaining power ¢ or the wage elasticity of a
firm’s labor supply curve £f),) and productivity (w)- for subsets of firms within a particular regime.

We define subsets of firms based on their engagement in international activities.

Let us focus the discussion on the regimes characterized by imperfect competition in product as
well as labor markets. Conditional on being characterized by R=IC-EB, we find that the median
value of markup estimates is lower for exporters relative to non-exporters (1.42 versus 1.55). When
comparing MNEs to non-MNEs, this discrepancy is larger (1.35 versus 1.56). In addition, workers
in MNEs seem to have a slightly lower bargaining power than in non-MNEs (median value of 0.27
for the former and 0.30 for the latter).

Interestingly, the opposite picture appears when comparing subsets of firms, conditional on being
characterized by R=IC-MO. Irrespective of whether firms serve the foreign market either through
exporting or through FDI, we find that firms that engage in international activities seem to have
larger market power in both product and labor markets. More specifically, the median value of
markups is 1.21 for exporters compared to 1.16 for exporters and the median value of an individual
firm’s labor supply elasticity is 1.48 for exporters compared to 1.72 for non-exporters, implying that
exporters have larger wage-setting power. On the labor side, the discrepancy is even larger when
comparing MNEs to non-MNEs (median value of &Y, is 1.32 for the former and 1.74 for the latter).

<Insert Table & about here>

The observed differences in the degree of market imperfection parameters discussed so far could,
however, partly been driven by correlations between firm observables and a firm’s export/MNE
status. To address this concern, we examine the links between the internationalization status of
firms and the degree of market imperfections within a regression framework. We estimate the
average effect of export/MNE status (and other independent variables) on the degree of product
and labor market imperfections in a ‘representative enterprise’. As such, we define the following

regression models:?3

In ﬁit—&—l = ag + 1 EXP;; + aosMNE;; + a3 (EXP X MNE)zt + a0y + asIMRg; + zijror, + Cir (39)

In (ﬁ?) = ap+ a1 EXPy+asMNE; +a3 (EXP x MNE)#—FO@@it+OK5IMR@'1§—|—Z“(1Z+C# (40)
- ¥it+1

230mne could argue that observable firm characteristics might correlate with unobservable firm characteristics such as man-
agerial ability or workplace environment, which would favor applying a fixed effects estimator. However, this would render the
interpretation of the effect of e.g. being an exporter difficult. This is because when firm fixed effects are included, identification
originates from changes in export status, implying that the benchmark would also comprise continuing exporters.
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ln(g%)iprl = g+ alEXPit + OégMNEit + a3 (EXP X MNE)it —+ 044&.\)@'15 + Oé5IMRit + Zjr, + Cit (41)

with IMR the inverse Mills ratio from the respective probit model, which we include to account
for selection bias, and the vector z comprising the same regressors as in Section 6. Because the
effect of our regressors of interest might not be instantaneous, we use the one-year lead of the
dependent variables. To deal with generated regressands and regressors, we use block bootstrapping
for statistical inference. As the share of rents captured by the workers (¢) lies within the [0, 1]-range,

we use a logit transformation to model the bargaining power of workers.

Table 4 presents the average effect of the regressors in the three regression models. Similar to the
probit models specified above, we consider two specifications. The baseline specification (specifica-
tion 1) permits testing the hypothesis that the effect of serving the foreign market through exporting
(FDI) is the same for MNEs and non-MNEs (exporters and non-exporters) whereas specification 2

does not include the interacted regressor. The parameters of interest are a1, as and as.

The estimates of the baseline specification indicate that the coefficient on the interaction term
(EXPxMNE) is not significantly different from zero in the three regression models. Therefore,
we rely on the estimates of specification 2 and focus on our regressors of interest. Conditional
on being characterized by PMS=IC, we observe a significantly positive correlation between export
status and product market power (1), which confirms conjecture 2a (see Section 2.1). Controlling
for productivity differences, quality differences and differences in demand elasticities and income
across domestic and export markets could drive this finding. Conditional on being characterized by
LMS=EB, we find a significantly positive correlation between export status and labor market power
consolidated on the labor supply side (a), which provides support for conjecture 4a. This might be
interpreted as exporters being willing to share a larger part of increased rents with their workers.
Conditional on being characterized by LMS=MO, we detect a significantly positive correlation
between export status and the wage elasticity of a firm’s labor supply curve, implying that exporters
are less able to exploit wage-setting power, which could be explained by high intra-firm labor

replacement in such firms.

Based on hypothesis testing, we clearly reject the equality of the estimated coefficients on export
status and MNE status in each of the three regression models. Confirming conjectures 2b and 4b,
we find a significantly negative correlation between MNE status and either product market power
or workers’ bargaining power. The former finding could be explained by strategies of dumping and
transfer pricing having a negative impact on markups of MNEs. The latter again confirms that (the
threat of) relocating plants from home to foreign countries might flatten the labor demand curve
and shift bargaining power over rent distribution from labor towards capital in MNEs. Our results

also indicate that MNEs seem to have more wage-setting power.
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<Insert Table 4 about here>

In Table 4 in the online supplement, we show considerable cross-industry variation in the average
effects of internationalization status for each regression model (Egs. (39)-(41)). Given that we
acknowledge that firms are heterogeneous, one could argue that the exclusive focus on mean effects
might be misleading. The online supplementary materials indeed confirms heterogeneous returns

to being an exporter/MNE within an industry and reveals cross-industry differences.

Robustness checks. Similar to our analysis relating a firm’s internationalization status to the type
of competition prevailing in product and labor markets, we checked the sensitivity of our main results
with respect to excluding either firms engaging in inward FDI or firms switching internationalization
status.?* Our first robustness check confirms that our main results are robust to excluding foreign-
owned firms operating in Japan. From our second robustness check, it follows that the marginal
effects of export and MNE status on workers’ bargaining power preserve their signs but turn to be
insignificant if we do not account for selection bias arising from only considering non-switching firms.
This would imply that conjecture 4a is no longer confirmed whereas we continue to find support
for conjectures 2a, 2b and 4b. However, if we account for selection bias, all our main results are

confirmed.

8 Conclusion

Do the type and degree of labor market imperfections vary across firms that differ in terms of
internationalization? In spite of the growing importance of labor market imperfections in recent
international trade theory, this question has not been answered so far. Microeconometric studies
in the field have predominantly provided evidence of the well-established productivity premium of
firms with international activities relative to firms serving only domestic markets and have recently

focused on the underlying sources of this productivity advantage.

This paper examines the links between a firm’s internationalization status and the type and de-
gree of market imperfections in product and labor markets using an unbalanced panel of 7,458
manufacturing firms over the period 1994-2012 in Japan. Our contribution to the econometric liter-
ature on identifying market imperfections and the empirical international trade literature is twofold.
First, we develop a framework for modelling heterogeneity across firms in terms of (i) product mar-
ket power (price-cost markups), (ii) labor market imperfections (workers’ bargaining power during
worker-firm negotiations or a firm’s degree of wage-setting power) and (iii) revenue productivity.
Second, we apply this framework in order to examine whether pricing behavior in product and labor

markets depends on a firm’s internationalization status, while accounting for differences in revenue

24The results of these robustness checks are not reported but available upon request.
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productivity. We consider two main forms of internationalization: exports and (predominantly out-
ward) foreign direct investment. As such, we are able to improve our understanding of the wage

determination process of firms that engage differently in international activities.

Based on available theories and existing empirical evidence, we derive conjectures about the rela-
tionships of interest, which are supported by our findings. We observe clear differences in behavior
between firms that serve the foreign market either through exporting or through FDI. In partic-
ular, we find that being an exporter increases the likelihood of being characterized by imperfect
competition in the product market. Exporting firms are more likely to share rents based on the
bargaining power of workers, but less likely to share rents based on the elasticity of the labor supply
curve facing an individual employer. In contrast, a firm’s wage-setting power rather than workers’

bargaining power appears to generate wage dispersion across firms engaging in FDI.

Engagement in international activities also matters for determining the order of magnitude of im-
perfections in product and labor markets. Controlling for differences in productivity, we find a
positive correlation between export status and product market power (markups) as well as market
power consolidated on the labor supply side (workers’ bargaining power), whereas exporting firms

seem less able to exploit wage-setting power. The opposite picture emerges for multinationals.

Our analysis can be pursued in several directions, either to provide causal evidence or to examine
some new developments. First, one obvious research avenue is to establish the causal impact of
trade/FDI liberalization on firms’ market power in product and labor markets using actual liber-
alization episodes. Second, given that our study reveals considerable heterogeneity in regimes of
competitiveness across firms that differ in terms of internationalization status within the same in-
dustry, it would be interesting to extend our productivity model to allow for multi-product firms and
to examine the role of production differentiation and servitization in explaining such heterogeneity.
Finally, acknowledging the important role of trade in intermediate inputs in today’s international
trade structure, another extension of our productivity model is to take into account imperfections in
the intermediate input market. Conditional on having data on domestically purchased and imported
material inputs, one could use such framework to interpret labor market imperfections as a source

of contractual incompleteness and investigate their impact on sourcing decisions of multinationals.
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Table 1: Descriptive statistics: Total estimation sample, and by export and MNE status, 1994-2012

Total Mean Sd. Q1 Q2 Q3 N
Real firm output growth Ag;: -0.004 0.130 -0.070  -0.001 0.063 64,481
Labor growth rate Ang -0.010 0.081 -0.045 -0.008 0.028 64,481
Material growth rate Am; -0.012 0.141 -0.085 -0.009 0.062 64,481
Capital growth rate Ak;; -0.043 0.132 -0.105 -0.088 -0.052 64,481
Labor share in nominal sales syt 0.197 0.086 0.136 0.185 0.246 64,481
Material share in nominal sales szt 0.582 0.168 0.477 0.604 0.706 64,481
1 — snit — Smit 0.221 0.135 0.119 0.194 0.295 64,481
Average wage Wi, 5.224 1.690 4.061 5.031 6.183 64,481
Number of workers N 433 1,849 85 143 301 64,481
Age 45 18 34 46 56 64,481
Exporter dummy EXP;; 0.310 0.463 0 0 1 64,481
Importer dummy IMP;; 0.270 0.444 0 0 1 64,481
MNE dummy MNE;; 0.226 0.418 0 0 0 64,481
Export-sales ratio 0.032 0.097 0.000 0.000 0.006 64,481
Herfindahl-Hirschman Index HHI ; 0.070 0.043 0.031 0.067 0.103 64,481
Capital intensity 1.617 0.853 1.131 1.657 2.164 64,481
Share of non-production workers 0.348 0.239 0.167 0.299 0.479 64,481
Labor productivity 32.580 23.320 18.742 26.405 39.049 64,481
SRit 0.014 0.073  -0.021 0.016 0.052 64,481
Exporters Mean Sd. Q1 Q2 Q3 N
Real firm output growth Ag;: 0.001 0.136  -0.066 0.006 0.074 19,998
Labor growth rate An;¢ -0.007 0.077 -0.039 -0.005 0.028 19,998
Material growth rate Amg, -0.009 0.145 -0.084  -0.005 0.070 19,998
Capital growth rate Ak;¢ -0.041 0.133 -0.106 -0.088 -0.047 19,998
Labor share in nominal sales syt 0.196 0.081 0.137 0.184 0.244 19,998
Material share in nominal sales saz;t 0.592 0.157 0.496 0.613 0.706 19,998
1 — snit — Sait 0.212 0.128 0.118 0.185 0.280 19,998
Average wage Wi, 5.915 1.667 4.726 5.774 6.940 19,998
Number of workers N;; 873 3,148 126 253 626 19,998
Age 49 18 39 51 60 19,998
Exporter dummy EXP;; 1.000 0.000 1 1 1 19,998
Importer dummy IMP;; 0.645 0.479 0 1 1 19,998
MNE dummy MNE;; 0.552 0.497 0 1 1 19,998
Export-sales ratio 0.105 0.151 0.010 0.043 0.134 19,998
Herfindahl-Hirschman Index HHI j; 0.072 0.043 0.028 0.074 0.103 19,998
Capital intensity 1.733 0.798 1.247 1.766 2.259 19,998
Share of non-production workers 0.398 0.228 0.218 0.364 0.547 19,998
Labor productivity 36.273  22.795 21.824 30.417 44.390 19,998
SRt 0.016 0.075 -0.020 0.019 0.057 19,998
Non-exporters Mean Sd. Q1 Q2 Qs N
Real firm output growth Ag;: -0.007 0.127 -0.071  -0.004 0.058 44,483
Labor growth rate Ang -0.011 0.083 -0.048 -0.009 0.028 44,483
Material growth rate Am;, -0.014 0.139 -0.086 -0.011 0.059 44,483
Capital growth rate Ak, -0.044 0.131 -0.104 -0.088 -0.056 44,483
Labor share in nominal sales syt 0.198 0.088 0.135 0.185 0.248 44,483
Material share in nominal sales szt 0.578 0.172 0.468 0.599 0.706 44,483
1 — snit — Sait 0.225 0.138 0.120 0.198 0.303 44,483
Average wage Wiy 4914 1.606 3.844 4.732 5.773 44,483
Number of workers N;¢ 236 611 77 120 218 44,483
Age 43 17 32 44 54 44,483
Exporter dummy EX P;; 0.000 0.000 0 0 0 44,483
Importer dummy IM P;; 0.101 0.301 0 0 0 44,483
MNE dummy M NE;: 0.079 0.270 0 0 0 44,483
Export-sales ratio 0.000 0.000 0.000 0.000 0.000 44,483
Herfindahl-Hirschman Index HHIj; 0.069 0.043 0.031 0.063 0.104 44,483
Capital intensity 1.565 0.872 1.081 1.611 2.115 44,483
Share of non-production workers 0.325 0.240 0.146 0.270 0.442 44,483
Labor productivity 30.920 23.363 17.586 24.729 36.246 44,483
SR 0.013 0.072  -0.021 0.015 0.050 44,483
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Table 1 - Continued: Descriptive statistics: Total estimation sample, and by export and MNE status, 1994-2012

MNESs Mean Sd. Q1 Q2 Qs N

Real firm output growth Agi: 0.001 0.133  -0.062  0.007 0.071 14,557
Labor growth rate Ang -0.006  0.079  -0.038 -0.005  0.028 14,557
Material growth rate Amg, -0.008  0.141  -0.079 -0.003  0.068 14,557
Capital growth rate Akt -0.043  0.127  -0.105 -0.087 -0.048 14,557
Labor share in nominal sales syt 0.180 0.074 0.127 0.170 0.222 14,557
Material share in nominal sales spri:  0.614 0.151 0.525 0.636 0.723 14,557
1 — snit — Smit 0.206 0.124 0.116 0.178 0.269 14,557
Average wage Wi, 6.019 1.791 4.734 5.882 7.128 14,557
Number of workers N, 1,208 3,738 165 375 904 14,557
Age 52 18 42 52 62 14,557
Exporter dummy EXP;; 0.758 0.428 1 1 1 14,557
Importer dummy IMP;; 0.660 0.474 0 1 1 14,557
MNE dummy MNE;; 1.000 0.000 1 1 1 14,557
Export-sales ratio 0.097 0.151 0.000 0.032 0.127 14,557
Herfindahl-Hirschman Index HHI j; 0.074 0.045 0.028 0.074 0.109 14,557
Capital intensity 1.817 0.770 1.316 1.824 2.310 14,557
Share of non-production workers 0.397 0.232 0.215 0.364 0.545 14,557
Labor productivity 39.496 24.312 23.797 33.239 48.827 14,557
SRt 0.016 0.071  -0.019  0.018 0.053 14,557
Non-MNESs Mean Sd. Q1 Q2 Qs N

Real firm output growth Ag;: -0.006  0.129  -0.071 -0.004  0.060 49,924
Labor growth rate Ang -0.010  0.082  -0.047 -0.009 0.028 49,924
Material growth rate Am;: -0.013  0.141  -0.087 -0.011  0.060 49,924
Capital growth rate Ak;; -0.043  0.133  -0.105 -0.089 -0.055 49,924
Labor share in nominal sales syt 0.202 0.088 0.139 0.190 0.254 49,924
Material share in nominal sales szt 0.573 0.171 0.463 0.593 0.699 49,924
1 —snit — Smit 0.225 0.138 0.121 0.199 0.303 49,924
Average wage Wi, 4.992 1.586 3.925 4.831 5.877 49,924
Number of workers N 207 337 78 121 219 49,924
Age 43 17 32 44 54 49,924
Exporter dummy EXP;; 0.179 0.384 0 0 0 49,924
Importer dummy IMP;; 0.156 0.363 0 0 0 49,924
MNE dummy MNE;; 0.000 0.000 0 0 0 49,924
Export-sales ratio 0.014 0.064 0.000 0.000 0.000 49,924
Herfindahl-Hirschman Index HHI j; 0.069 0.043 0.031 0.065 0.103 49,924
Capital intensity 1.559 0.867 1.077 1.611 2.113 49,924
Share of non-production workers 0.333 0.239 0.154 0.281 0.456 49,924
Labor productivity 30.564  22.628 17.747 24.684 35976 49,924
SRit 0.014 0.073  -0.021  0.016 0.052 49,924

Note: SRit = Aqit — snitAnig — SmieAmgy — (1 — snie — Sarie) Akie.
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Table 2: Probability of being characterized by PMS=IC and LMS={EB,MO} - Probit estimation

‘ Specification 1 (baseline) H Specification 2

Pr(PMS=IC|x Pr(LMS=EB|x Pr(LMS=MO|x Pr(PMS=IC|x Pr(LMS=EB|x Pr(LMS=MO|x
S=IC|x)® S b S=MO|x)® S=IC|x)® S b S=MO|x)®

dF/dx dF/dx dF/dx dF/dx dF/dz dF/dz
Exporter dummy (EXP) 0.011 0.042%** -0.028*** 0.014** 0.037*%* -0.024%**
(0.007) (0.013) (0.007) (0.006) (0.011) (0.005)
MNE dummy (MNE) -0.030*** -0.04 7% 0.013 -0.023*** -0.058*** 0.020%**
(0.010) (0.018) (0.010) (0.005) (0.012) (0.008)
EXPxMNE 0.011 -0.021 0.013
(0.012) (0.021) (0.012)
TFP -0.020%** -0.01 7% 0.017*%* -0.020%*** -0.01 7% 0.017#+*
(0.003) (0.004) (0.003) (0.003) (0.004) (0.002)
Herfindahl-Hirschman index 0.131 0.420%* -0.286** 0.129 0.424*%* -0.289%**
(0.138) (0.193) (0.142) (0.138) (0.193) (0.142)
Size -0.034*** -0.048%#* 0.021%** -0.034*** -0.048*** 0.021%**
(0.003) (0.005) (0.003) (0.003) (0.005) (0.003)
Age 0.0002 0.0017%** -0.0007*** 0.0001 0.0016%** -0.0007***
(0.0001) (0.0003) (0.0002) (0.0001) (0.0002) (0.0001)
Share of non-production workers -0.053%** -0.076%** 0.030** -0.053%** -0.076%** 0.030**
(0.012) (0.017) (0.012) (0.012) (0.017) (0.011)
Time dummies yes yes yes yes yes yes
Industry dummies yes yes yes yes yes yes
Log likelihood -16,575.3 -45,580.7 -16,576.8 -45,583.8
Pseudo R’ 0.539 0.539
N 64,481 64,481 64,481 64,481

Notes: Significance level of ***1%, **5%, *10%. Bootstrapped standard errors (50 replications).

@ Marginal effects of univariate probit model. ®: Marginal effects of bivariate probit model.
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Table 3: Three-dimensional firm heterogeneity: Markups (1), labor market imperfections

(workers’ bargaining power ¢ or the wage elasticity of a firm’s labor supply curve 5%)7 and productivity (w)

R = PC-PR I P w R = IC-PR 1 P w

All firms 0.948 0.389 -0.256 All firms 1.256  0.048 0.003

Exporters 0.902 0.388  0.036 Exporters 1.235 0.033 -0.120

Non-exporters 0.965  0.390 -0.380 Non-exporters 1.262  0.0563  0.039

MNEs 0.914 0.345 0.205 MNEs 1.214 0.033 -0.141

Non-MNEs 0.955 0.401 -0.385 Non-MNEs 1.266  0.051  0.033

R = PC-EB L P w o 0] R = IC-EB L P w 0 10)
All firms 1.020 0.758 -0.047 1.243 0.555 || All firms 1.518 0.713 -0.073 0.408 0.290
Exporters 0.989 0.738 0.077 1.207 0.543 || Exporters 1.419 0.599 0.054 0.393 0.282
Non-exporters 1.030  0.767 -0.108 1.246 0.562 || Non-exporters 1.554 0.769 -0.117 0.414 0.293
MNEs 0.985 0.730 0.183 1.149 0.546 || MNEs 1.355  0.540  0.137 0.363 0.266
Non-MNEs 1.029 0.763 -0.111 1.276 0.556 || Non-MNEs 1.560 0.769 -0.122 0.420 0.296
R = PC-MO L W w B el || R =1C-MO U P w B ey
All firms 0.863 -1.713 0.159 0.332 0.542 || All firms 1.175 -0.749  0.089 0.620 1.633
Exporters 0.858 -1.747 0.186 0.325 0.508 || Exporters 1.214 -0.856  0.030 0.597 1.479
Non-exporters 0.869 -1.668 0.134 0.340 0.579 || Non-exporters 1.156 -0.692 0.116 0.633 1.723
MNEs 0.834 -1.979 0.216 0.296 0.463 || MNEs 1.201 -0.964 0.034 0.569 1.322
Non-MNEs 0.877 -1.595 0.129 0.354 0.593 || Non-MNEs 1.167 -0.696 0.105 0.635 1.737
All regimes I P w

All firms 1.230  0.248 -0.031

Exporters 1.181  0.102  0.048

Non-exporters 1.254  0.299 -0.064

MNEs 1.166  0.091  0.104

Non-MNEs 1.252  0.288 -0.067

Note: Median values of the relevant parameter estimates are reported.
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Table 4: Mean regression results (OLS)

H Specification 1 (baseline)

|

Specification 2

Dependent variable Infi, ., |In (%) In(EW )it41 Infiy, | In (1537:;) In(EW )itt1
Exporter dummy (EXP) 0.030*** 0.046 0.209*** 0.027*** 0.080* 0.201%**
(0.010) (0.050) (0.036) (0.008) (0.044) (0.032)
MNE dummy (MNE) -0.034*** -0.108** -0.054 -0.040*** -0.124** -0.073***
(0.011) (0.055) (0.049) (0.009) (0.054) (0.028)
EXPxMNE -0.010 0.026 -0.032
(0.013) (0.060) (0.059)
TFP 0.001 -0.049%** -0.301%** 0.001 -0.052%** -0.302%**
(0.005) (0.018) (0.016) (0.005) (0.016) (0.016)
Herfindahl-Hirschman index 0.433* -0.633 6.957H** 0.434%* -0.618 6.965%+*
(0.244) (0.553) (0.753) (0.244) (0.727) (0.741)
Size -0.023*** -0.045 -0.343*%** -0.024*** -0.059 -0.343%**
(0.004) (0.041) (0.017) (0.004) (0.044) (0.017)
Age 0.0004** -0.0006 0.004*** 0.0004** -0.0006 0.004***
(0.0002) (0.002) (0.001) (0.0002) (0.002) (0.001)
Share of non-production workers || -0.090*** 0.274%%* -0.166*** -0.090*** 0.218%** -0.166***
(0.016) (0.079) (0.053) (0.016) (0.073) (0.052)
Inverse Mills ratio 0.101*** 0.065 -0.925%** 0.102%*** 0.216 -0.927%**
(0.032) (0.360) (0.166) (0.032) (0.375) (0.163)
Time dummies yes yes yes yes yes yes
Industry dummies yes yes yes yes yes yes
Adjusted R? 0.146 0.268 0.493 0.146 0.268 0.493
N 42,302 23,243 16,207 42,302 23,243 16,207
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Statistical appendix

Table A.1l: Panel structure: Number of participations

# of participations

# obs. % # firms %

2 1,074 1.7 1,046 14.0
3 1,817 2.8 886  11.9
4 1,757 2.7 566 7.6
5 2,297 3.6 551 7.4
6 2,043 3.2 384 5.1
7 2,117 3.3 333 4.5
8 2,138 3.3 294 3.9
9 2,418 3.7 283 3.8
10 1,824 2.8 178 2.4
11 2,310 3.6 212 2.8
12 2,168 3.4 186 2.5
13 1,949 3.0 155 2.1
14 2,198 3.4 165 2.2
15 2,153 3.3 150 2.0
16 2,332 3.6 154 2.1
17 2,679 4.2 167 2.2
18 4,369 6.8 257 3.4
19 26,838 41.6 1,491 20.0
Total 64,481 100.0 7,458  100.0
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Table A.2: Repartition by industry, export and MNE status

# obs. %  # firms % % of % of

exporters MNEs

Total 64,481 100.0 7,458 100.0 24.7 154
Food products and beverages 8,644 134 957 12.8 10.1 7.5
Textiles and wearing apparel 3,345 5.2 498 6.7 13.0 13.8
Wood, wooden products, and furniture 1,014 1.6 176 2.4 5.8 9.8
Pulp, paper and paper products 2,362 3.7 251 3.4 7.2 4.0
Publishing and printing 4,030 6.2 438 5.9 6.3 6.3
Chemicals 5,869 9.1 557 7.5 50.4 26.5
Petroleum and coal products 4,065 6.3 458 6.1 23.3 19.3
Non-metallic mineral products 3,101 4.8 377 5.1 18.3 11.1
Iron and steel 2,213 3.4 240 3.2 23.1 15.6
Non-ferrous metals 1,659 2.6 183 2.5 31.5 18.5
Fabricated metal products 5,164 8.0 609 8.2 18.0 10.7
Machinery 7,006 10.9 797 10.7 43.8 20.3
Electrical machinery 6,054 9.4 820 11.0 29.0 16.5
Transport equipment 6,411 9.9 670 9.0 29.0 22.4
Other manufacturing 3,545 5.5 427 5.7 41.6 21.2
Exporters 19,998  31.0 1,859 249 100.0 45.5
Non-exporters 44,483  69.0 5,599  75.1 0.0 5.7
MNEs 14,557  22.6 1,163  15.6 72.7  100.0
Non-MNEs 49,924 774 6,295 844 16.1 0.0
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Table A.3: Exporter and MNE premia

Exporters MNEs
M @) M @

In(employment;+ ) 0.780*** - 1.113%** -
In(value added per worker;;) 0.273%*%*%  (0.129%*%* | (.278%** 0.122%**
In(TFPy;) = &i 0.139%%%  0.020%%% | 0.111%%%  0.020%**
In(waget) 0.196***  0.085*** | (.192%** 0.066***
In(capital per worker;:) 0.168***  (0.069*** | (.257*** 0.097***
In(share of non-production workers;;) | 0.306***  0.300%** | 0.250%*%*  (.255%**
In(markup;¢) = Ing,, -0.099*** -0.011 -0.121%*%*  _0.059%**
Additional covariates

Industry fixed effects No Yes No Yes

In(employment )+ No Yes No Yes

Notes: ***: Significance level of 1%. Each row summarizes the average percent difference
for a particular characteristic between either exporters and non-exporters, or MNEs and non-MNEs .
All results in column (1) are from bivariate OLS regressions of a firm characteristic on a dummy variable indicating
either a firm’s export status or a firm’s MNE status. Colum (2) includes industry fixed effects and In(employment;;)

as additional controls.
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Table A.4: Percentage of firms in each regime: Total and by export/MNE status

| # obs. # fums | PC-PRIC-PRPC-EB IC-EB PC-MO IC-MO

Total 64,481 7,458 12.0 17.9 1.6 42.0 11.0 15.4
Exporters 19,998 1,859 11.4 19.7 1.4 45.0 8.1 14.4
Non-exporters | 44,483 5,099 12.8 13.5 2.0 36.1 18.2 17.5
MNEs 14,557 1,163 11.7 18.2 1.6 44.1 9.5 14.9
Non-MNEs 49,924 6,295 13.7 16.8 1.6 34.1 16.9 17.0

Notes: R € ® = {PC-PR,IC-PR,PC-EB,IC-EB,PC-MO,IC-MO}, with PMS € {PC,IC} and LMS € {PR,EB,MO}.
PC refers to perfect competition, IC to imperfection competition, PR to perfect competition/right-to-manage

bargaining, EB to efficient bargaining and MO to monopsony.
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