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Abstract

We incorporate trade in tasks a 1a Grossman and Rossi-Hansberg (2008) into the in-
ternational trade theory of firm organization of Marin and Verdier (2012) to examine how
offshoring affects the way firms organize. We test the predictions of the model based on
firm level data of 660 Austrian and German multinational firms with 2200 subsidiaries in
Eastern Europe and the former Soviet Union and we show that the data are consistent with
the theory. We find that offshoring of production labour leads firms to reorganize to a more
decentralized hierarchy improving competitiveness of offshoring firms. We also show that
offshoring of skilled managers relaxes the 'war for talent’ constraint in the North but tough-
ens competition and thus has an ambiguous impact on the relative wage of skilled managers
in the offshoring country. We show, however, that when the North is not too open to foreign
competition offshoring of managers unambiguously lowers relative CEO wages and leads to
more centralized firms in the North.
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1 Introduction

In the last two decades the nature of international trade has been changing. Modern economic

commerce involves movements across international boundaries — but often within the boundaries
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of the firm. It is often characterized by a “war for talent” rather than a “war for market shares”.
Firms engaged in international trade have met these challenges of the new features of world
trade by organizing production in an international value chain, by decentralizing their system
of command in flatter corporate hierarchies, by making human capital to the new stakeholder
of the firm, and by compensating their CEOs with skyrocket earnings. Thus, we ask: have
offshoring and ’trade in tasks’ been the driving forces behind these observed changes in the
corporation?!

In an international value chain or ’trade in tasks’ firms separate geographically different
production stages across the world economy to exploit differences in production costs. Trade
in tasks is also discussed in the literature under the heading ‘slicing the value chain’, ‘vertical
specialization’, 'fragmentation’, or ‘offshoring’. According to an estimate such vertical special-
ization accounts for a third of the increase in world trade since 1970 (see Hummels et al. (2001))
and intra-firm imports account between 22 to 69 percent of total imports between old and new
Europe (see Marin (2010)). World investment outflows increased 4,5 times between 1990 and
2005 from 202 billion US$ to 916 billion US$ (see World Investment Report (2006), UNCTAD).?

Data on the changing nature of the corporation have become available only recently. Rajan
and Wulf (2006) and Marin and Verdier (2010) document that firms in the US, Germany, and
Austria shifted to a more decentralized organization over time. Marin (2009) and Marin and
Verdier (2010) show that firms in the larger economy, Germany, are more decentralized compared
to firms in the smaller economy, Austria. Bloom, Van Reenen, and Sadun (2010) report that
firms in the US, UK, and Northern Europe have firms with the most decentralized organization,
while firms in Asian countries are most centralized.

The literature on organization and trade has sofar examined how international trade in final
goods affects the internal organization of firms. Marin and Verdier (2008) consider a Krugman
(1980) model, Marin and Verdier (2010) a Melitz and Ottaviano model (2008), and Caliendo
and Rossi-Hansberg (2012) a Melitz (2003) model, respectively, of North-North trade and they
show that international trade leads to more decentralized firms. Marin and Verdier (2012)

examine the organizational implications of trade integration within a framework of a Helpman

'For the new corporation, see The Economist (2006) and Marin (2008).
For the new features of globalization see Hummels et al. (2001), Feenstra (1998), and Grossman and Rossi-

Hansberg (2008), for the new international division labour in Europe see Marin (2006), for a recent estimate on
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and Krugman model of North-South trade in which countries differ in factor endowments and
they show that North-South trade leads to the emergence of the talent firm in which human
capital becomes the new stakeholder in firms. All these models have in common that they do not
consider how offshoring or trade in tasks affects the firm organization of offshoring firms. As the
above figures show, however, trade in tasks and intra-firm trade have increased much stronger
than final goods trade in the last three decades making offshoring an important candidate as a
driver of organizational change. This will be particularly the case if one takes into account that
the relocation of firm activities to other countries typically involves a major reorganization of the
activity that remains in offshoring firms in the North. Thus, offshoring and the reorganization
of firms appear to occur hand in hand.

In this paper we incorporate trade in tasks a 1a Grossman and Rossi-Hansberg (2008) (GRH)
into the international trade theory of the firm of Marin and Verdier (2012) (MV) to explore
how offshoring of different types of labour (production workers, managers) affects the internal
organization of offshoring firms in a small open economy. By merging these two models our paper
contributes in several ways to the recent literature on globalization and the organization of firms.
First, we show that offshoring of low-skill tasks by Northern firms to the South induces firms to
reorganize to a more decentralized hierarchy in which power is allocated to the skilled manager
in Northern firms. In GRH this effect is absent, because they do not consider firms’ choice
of organizational form. However, relocating tasks to other countries typically involves major
reorganization in offshoring firms resulting in productivity gains that go above and beyond the
mere discovery of cheap production opportunities in the South. The latter effect is considered
by GRH which they call labour-augmenting technological change.?

Second, we find that Northern firms gain market shares vis a vis foreign rivals as a result
of the productivity gains from offshoring. The improved competitiveness of Northern firms has
been an important argument in the empirical literature on the labour market effects of offshoring.
This literature argues that offshoring to the South has not led to major job losses in the North,
because it has helped Northern firms to gain market shares increasing the demand for labour in
Northern firm. Improved competitiveness as a result of offshoring has sofar not been shown in

the literature, neither theoretically nor empirically. In GRH such a change in competitiveness

$Marin (2010) shows that the discovery of cheap labour in Eastern Europe by German multinational firms has
allowed German affiliate firms in Eastern Europe to cut unit labour costs relative to German parent firms by over
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in the North cannot arise, because they consider a framework with perfect competition.?

Third, Marin and Verdier (2012) show that trade liberalization triggers a ’war for talent’
as market entry is constrained by the pool of available managers in the North. Firms compete
for the limited amount of skilled managers available in the North pushing up the relative wage
for skilled managers. By incorporating ’trade in tasks’ into Marin and Verdier (2012) we find
that when the country is not too open to foreign competition offshoring of skilled managers to
the South makes the war for talent’ constraint on managers in the North less binding. As a
result offshoring leads to lower relative wages for skilled managers and to more centralization in
Northern firms.

We consider an economy with two sectors and two factors of production (workers and man-
agers). Sector Y produces a homogenous good under perfect competition. Sector X is monop-
olistically competitive a la Helpman and Krugman (1985). In the X-sector firms producing a
variety of the differentiated product can choose between three types of organization: the cen-
tralized P-organization in which the principal holds formal power in cooperation with the agent,
the decentralized A-organization in which the agent has formal power, and the centralized O-
organization in which the principal runs the firm without the cooperation of the agent. There is
free entry into the industry. Workers (low-skilled labor) are used in production of both products,
while managers (high-skilled labor) are only used for entry into the industry. In other words, to
operate in the market, a firms need a manager to run the firm.

As a benchmark environment, we consider a small open economy. The price of the homoge-
nous good is equal to the world price and, thereby, exogenous. To model a differentiated sector
in a small open economy, we follow Demidova and Rodriguez-Clare (2009). In particular, we
assume that the number of imported varieties and their prices are exogenously given. In addi-
tion, domestic firms producing varieties of the differentiated product face an exogenous foreign
demand for their products.

We distinguish between offshoring of production workers and managerial labor in the X-
sector. We find that offshoring of production labor in a differentiated sector unambiguously
increases firm’s real profits. As a result, Northern firms become more decentralized. The intu-

ition behind this finding is as follows. Since labor is offshored only in the differentiated sector,

*For the labour market effects of offshoring, see Brainard and Riker (1997), Becker and Muendler (2010), and
Marin (2010). For the productivity effect of offshoring, see Amiti and Konings (2007) and Hansen (2010). For
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the wage level of low-skilled labor does not change (it is pinned down by the world price of the
homogenous good). Therefore, we can divide the impact of offshoring on real profits into two
effects. First, there is a positive productivity effect on profits associated with a decrease in the
marginal cost of production. The increase in productivity of domestic firms allows Northern
firms to win market shares from their foreign rivals which increases firms’ profits. Second, there
is a negative competition effect on profits arising due to the fact that all other domestic North-
ern firms have also become more productive. However, we show that the positive productivity
effect of a gain in foreign market shares is always stronger than the negative profit effect of more
domestic competition which makes decentralization in the firm more likely.

We also explore how offshoring of skilled managers to the South affects the firm organization
of Northern firms. Offshoring of managerial tasks affects the allocation of power in the firm and
relative CEO wages via the following channels. First, offshoring of managers lowers the demand
for managers in the North via the 'war for talent’ constraint resulting in lower relative manager
wages and, as the total income in the economy falls, in lower firm’s profits. Second, lower
start-up costs of a firm (remember that each firm has to hire a manager to start a firm) induce
more entry into the market, which increases the demand for managers and, therefore, pushes up
the relative manager wages and firm’s profits (through a rise in the total income). In addition,
more entry into the market increases the level of competition in the economy (measured by
the price index), which in turn reduces firm’s profits. It is possible to show that, keeping the
level of competition fixed, offshoring of managers leads to higher CEO wages and firm’s profits.
This effect is the reminiscent of the productivity effect in Grossman and Rossi-Hansberg (2008).
However, the overall effect is ambiguous in general, as one needs to take into changes in the
price index as well. In particular, we show that if the level of foreign competition (which is
exogenous) is sufficiently large, then changes in the price index are not substantial and, as a
result, the positive productivity effect on firm’s profits dominates making it more likely that the
firm reorganizes to a more decentralizes hierarchy.

We test the predictions of the model based on original firm level data we designed and
collected of 660 Austrian and German multinational firms with 2200 subsidiaries in Eastern
Europe and we show that the data are consistent with the theory.

The paper is organized in the following sections. Section 2 describes the model. Section

3 examines how offshoring of production workers and managerial labour affects the way firms



organize. Section 4 describes the firm survey and the empirical results. Section 5 concludes.

2 The Model

We consider a small open economy with two goods and two factors of production: skilled and

unskilled labor. The utility function of a representative consumer is given by
UX,Y)=XY'"" aec(0,1), (1)

where Y is a homogenous good and X is a differentiated good:

1/p
X = {/ x(2)Pdi +/ xm(i')pdi'} and 0 < p < 1.
1€Q) '€Qm

Here 2 and €2, represent the set of domestic and foreign varieties, respectively.
The homogenous good is produced in a perfectly competitive environment with a linear
technology that requires only unskilled labor. Domestic varieties of the differentiated good are

produced under monopolistic competition with free entry.

2.1 Firm Organization

In modeling the internal organization of a firm producing a variety of the differentiated product,
we follow Aghion and Tirole (1997) and Marin and Verdier (2012). We assume that the firm
consists of an owner (the principal P) and a manager (the agent A). In particular, in each firm
the principal hires a skilled manager to start a firm and employs unskilled workers to produce.

We assume that there are a number of alternative ways to run the firm that differ in terms
of production costs and, therefore, payoffs. However, only two of them are worth doing from
the perspective of the principal and the manager. One project has the lowest cost of production
and, thereby, yields the highest possible profit B. The other project is the "best project" for
the manager yielding the highest possible non pecuniary benefit b for the manager. Thus, there
is a potential conflict of interest between the principal and the manager. The best project for
the principal is not the best project for the manager. Here B and b are supposed to be known
ex ante, but the parties do not know ex ante which project yields such payoff.

To gather information on the payoffs of the projects, the principal uses a low skilled labor
monitoring technology. Specifically, by investing some amount of unskilled labor L, the principal

learns all the payoffs with probability E = min(1,+/L) and remains uninformed with probability



1 — E.5 Similarly, by exerting some effort ke (k < b), the agent learns the payoff of all projects
with probability e € [0, €] and remains uninformed with probability 1 — e. We assume that the
principal is risk neutral and that the agent is infinitely risk averse with respect to income. As a
result, the agent is not responsive to monetary incentives and receives a fixed wage ¢.

We also assume that, among available projects, there are some with very high negative
payoffs to both the principal and the agent. This assumption implies that choosing a random
project without being informed is not profitable. In particular, if the principal and the agent do
not know the payoffs, there is no production. Thus, private information about the payoffs gives
decision control to the informed party that, in this case, has "real power" rather than "formal
power" in the firm.

We distinguish between three types of the internal organization of a firm: a P-organization,
an A-organization, and an O-organization. In the P-organization, the principal has formal
power. In the A-organization, the principal delegates formal power to the manager. Finally,
in the O-organization, the principal also has formal power, but the manager puts zero effort
into learning the payoffs of the available projects (one can think of the O-organization as the
P-organization with zero effort put in by the manager). Thus, the principal chooses between
the three modes of firm organization to maximize her utility.

We introduce the following notation in the paper. We denote cp as the marginal cost of
production when the best project for the principal is implemented. Similarly, ¢ is the marginal
cost when the best project for the manager is chosen. An assumption that cg < ¢ creates a
conflict of interest in the model. We also denote aB (« € [0, 1]) as the principal’s benefit when
the best for the manager project is implemented and b (5 € [0,1]) as the manager’s benefit
when the best for the principal project is implemented. Here o and S capture the degree of

conflict between the principal and the manager.

2.1.1 The P-organization

Under the P-organization, the principal has formal power. In this case, if the principal is fully
informed about the payoffs, then the best for the principal project is implemented and the

principal’s monetary payoff is B, while the manager receives 5b. If the principal is uninformed

>The idea behind using unskilled labor to monitor the payoffs is explained by that the principal has managerial

overload and there is a conflict of interest between the principal and the manager.



and the manager is informed, then the manager has real power and suggests her best project
(which is accepted by the principal). The principal receives a monetary payoff aB and the
manager receives private benefit b. If both the parties remain uninformed, there is no production.

Hence, the expected payoffs of the principal and the agent are given by

up = EB+(1— E)eaB —wE?,

ug = EPb+(1—E)eb— ke.

Here w is the wage rate of unskilled labor (wE? is the principal’s cost of learning the project

payoffs). The first order conditions of the parties with respect to efforts E and e are

Principal : B(1 —ae) = 2wE,
e=¢ itk <b(l— E),
Agent
e =0 otherwise.

As can be seen, the principal invests in monitoring more the higher the monetary payoff of
the best for her project, the larger the conflict of interest between the principal and the manager
(the lower «), and the lower the manager’s effort e. The agent puts in more effort the higher
the benefit from the best for her project and the lower the principal’s interference (the lower
E). Thus, the principal’s control over the firm comes at cost of lower agent’s initiative.

Marin and Verdier (2012) show that the equilibrium levels of effort under the P-organization

are
B(1—aé -
By = BU=99 o B < B (2)
2w
By = 2 en—0 if B/w > Bp
P 2w’ P ’
where

5 20— k/b)
P 1 e

Note that the case with zero effort put in by the manager corresponds to the O-organization.’
Thus, it is straightforward to show that the expected utility of the principal under the P-
organization is

uh = w (Ep)? + ehaB. (3)

5The O-organization can be thought of as a single managed P-firm (run by the principal) without an internal
hierarchy. The skilled agent is employed but is not doing anything useful, since the agent’s effort is assumed not

to be contractible.



2.1.2 The A-organization

Under the A-organization, the principal delegates formal power to the manager. In this case, if
both the parties are informed, then the best for the manager project is implemented. When the
principal is informed and the agent is uninformed, the principal suggests her preferred project

and, thereby, has real power. The expected payoffs of the principal and the agent are

vp = eaB+ (1—e)EB— wE?,

va = eb+ (1 —e)EBb— ke.
The first order conditions of the parties with respect to efforts £ and e are

Principal: B(1 —e) =2wE,
e=¢¢ if k<b(l-—Ep),
Agent: < b 2
e =0 otherwise.

As can be seen, the advantage of delegating formal power to the manager is that the manager
has more incentives to become informed. In contrast, the principal has fewer incentives to invest
in monitoring the projects and, as a result, the principal looses not only formal power, but also

real power. The equilibrium values of E and e are

B(l—¢ i
EY = (2we>,e§:e if B/w< By

B N
Ey, = —,e4=0 if B/w > By,

where
- _2(1—k/b)
B e

Hence, the expected utility of the principal under the A-organization is
vh = w (EY)? + ehaB. (4)

2.1.3 The Choice of Firm Organization

We now explore how the decision whether to delegate formal power to the manager or not
depends on the firm’s real payoff B/w. In particular, the following proposition holds (see Marin

and Verdier (2012) for details).



Proposition 1 Assume that

A 20— k)

_ 4
P < B= @

1—ae 2—¢
It follows that, for B/w < Bp, the principal chooses the P-organization. For Bp < B/w < B,

the principal prefers the A-organization. Finally, for B/w > B, the O-organization (the P-
organization with zero effort put in by the manager) yields the highest utility.

Proof. See the proof of Proposition 1 in Marin and Verdier (2012). =

As can be seen, a trade-off between control and initiative arises at intermediate levels of
profits. In this case, the principal delegates formal power to the manager to keep her initiative.
At high levels of profits, the principal’s stakes are so high that she puts a lot effort in monitoring
the projects, which in turn leads to zero effort put in by the manager under any type of firm
organization. As a result, the O-organization is optimal. At low levels of profits, the principal’s
stakes are small and, therefore, she monitors and intervenes little. The manager puts in the
maximum effort and the P-organization is optimal (as there is no need to keep the manager’s

initiative by delegating her formal power).

2.2 Product Markets and Trade Environment

We now introduce product market competition and trade in the model. In particular, we consider

a small open economy where the number and the prices of foreign varieties are taken as given.”

In addition, we assume that there is some exogenous foreign demand for domestic varieties,
which is given by A,,/p(i)° (where A,, is some parameter).8

Domestic demand for home and foreign varieties of the differentiated good X is

N aRP°1
0= @
o~ aRP1
l‘m('l ) = (pm(i,))aa

"Modeling a large open economy adds unnecessary complexity to the analysis. Moreover, under certain as-
sumptions, we do not expect that the implications will be qualitatively different from those derived in the present

framework.
1n fact, here we adopt the framework in Demidova and Rodriguez-Clare (2009), who introduce trade in a

small economy with heterogenous firms.
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where R is the total expenditure in the economy, p,,(i') is the price of an imported variety ',
and P is the CES price index given by
pl=o = / p(i) di + / P (i)17dd
1€Q eQm
Here o is the elasticity of substitution. Without loss of generality, we assume that p,, (i) = pm,

for any ¢/. Then,
P = [ bt i (on)' (5)
1€9)

where n* is the number of foreign varieties in the market (which is exogenous). To simplify the
notation, we denote the level of import penetration, n* (pm)l_a, by IM.

Demand for the homogenous product is

v — (1- a)R7
by

where py is the world price of the good. It is assumed that the homogeneous good is produced
with a linear one-to-one technology (requiring only unskilled labor). Hence, the wage rate of

unskilled labor is pinned down by the world price:

w = py.

We assume that the marginal cost of production of a firm producing variety i is we(i)/Zx,
where c(7) stands for the part of the cost that depends on which project is implemented. If
the best for the principal project is implemented, then c(i) = c¢p, otherwise, ¢(i) = ¢ (recall
that ¢, > cp). The variable Zx, in turn, describes the "productivity" gains from offshoring
some production tasks abroad. Specifically, Zx is strictly more than one, if some part of the
production is offshored, and equal to one, if the firm does not offshore (we specify Zx in the

next section). Thus, given the demand for domestic varieties, the price of variety i is

g w

Ec(i%

(i) = ——

This implies that the firm’s total profits (taking into account sales abroad) are

(i) = C (aRP°~' + 4,,) (Zu;c(i)> H,

where C = % (";)U_l.

11



2.3 Trade in Tasks

To model offshoring of labor tasks, we adopt the framework in Grossman and Rossi-Hansberg
(2008). In particular, we assume that production in the differentiated sector involves a continuum
of tasks (of measure one) and performing each task requires ¢(7) units of labor. Production of
each task can be offshored abroad. The cost of offshoring task j € [0,1] is v¢(j), where (j)
is increasing and continuously differentiable, implying that it is more costly to offshore high-
indexed tasks.

It is profitable to offshore task j if and only if the cost of producing it domestically is higher
than the cost of offshoring. That is,

we(i) > yt(j)we(d),

where w* is the cost of unskilled labor abroad. The latter implies that tasks with index j € [0, Ix]

are offshored, while the other tasks are performed domestically. Here Ix solves’
w = yt(Ix)w*. (6)
Given the possibility of offshoring, the marginal cost of a firm producing variety i is
Ix
MC; = we(i) (1 — Ix) +we(i) / ~t(4)dj.
0

Taking into account (6), we have

MC;s = we(i) (1 I+ ( /0 " t(j)dj) /t(IX)) .

From the definition of Zx,
w

MCl = EC

(2).
This means that the productivity gains from offshoring represented by Zx are
1

T = > 1.
D et (S o) fen)

Note that to guarantee the interior solution of (6), we need to assume that

1w 1
) S 7w S oy
The condition states that the cost of offshoring of tasks with lower indexes should be sufficiently low, while the
cost of offshoring of tasks with higher indexes should be sufficiently high. In this case, only a certain positive

fraction of tasks is offshored.
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As can be seen, Zx is increasing in Ix. The more tasks are offshored, the more productive the
firms. If there is no offshoring (Ix = 0), then Zx is equal to one and the marginal cost is wc(7).

In the same spirit, we assume that, to start a firm, a continuum of tasks (of measure one)
performed by a manager is involved and some of these tasks can be offshored abroad. Performing
each task requires one unit of managerial labor. Tasks that are not offshored are performed by
a domestic manager who is paid according to the number of performed tasks. Note that the
domestic manager also monitors the payoffs from available projects, as she receives non pecuniary
benefits from implemented projects. It is assumed that the "foreign" manager does not receive
any benefits from implemented projects and, therefore, does not have incentives to monitor the
payoffs. That is, the foreign manager only performs some offshored tasks that are necessary to
start a firm.

We assume that the fraction of tasks that can be offshored is exogenously given by Ig
(endogenizing Is leads to unnecessary complexity of the analysis and does not substantially
change the qualitative results). In the model, the skilled labor force is only needed to start
a firm. As a result, if Ig is equal to one, there is no domestic demand for skilled labor and,
therefore, the equilibrium in the model does not exist. To avoid problems with the existence of

equilibrium, we impose an upper bound on Ig. Specifically, we assume that

Is < W7L7
wL + ¢*H
where ¢* is the cost of skilled labor abroad (which is exogenous). Notice that if ¢* tends to
zero, the upper bound tends to one. This condition is sufficient to guarantee the existence of
equilibrium in the model.

Note that offshoring is profitable only if the cost of foreign labor is cheaper than the cost of
domestic labor: i.e., ¢ > ¢* (where ¢ is the cost of skilled labor in the home country). We assume
that ¢* is sufficiently low that the constraint on the number of tasks that can be offshored is

binding: domestic firms find it profitable to offshore all the tasks they can offshore. In this case,

the cost of entry into the market is given by ¢(1 — Ig) + ¢*Is.

2.4 The Equilibrium

Recall that the profits of a firm producing variety i are

(i) = C (aRP~' + 4,,) <Z“;c(i)> o

13



If the implemented project is the best project for the principal, the marginal cost of production

is cg. This implies that the highest possible principal’s benefit is

l1-o
B=C(aRP° '+ A) <Zu))(03) . (7)

Moreover, it is straightforward to see that

N l1-0o

a = <b> < 1.
CB
Depending on the parameters in the model, there are three types of equilibria (with the P-

organizations, the A-organizations, and the O-organizations). Each equilibrium is characterized
by the free entry condition and the factor markets clearing conditions. The free entry condition
means that the expected principal’s profits are equal to the cost of starting a firm. Remember

that the expected principal’s profits are given by w (E;)2 + ejaB where k represents the type

of the equilibrium: k € {P, A, O}. Thus, the free entry condition can be written as follows:
w (Ef)? + efaB = q(1 - Is) + ¢*Is. (8)

Let us denote n as the number of firms entering the market. Then, under the k-organization,
E}n firms implement projects that are best for principals, (1 — E}) e;n firms implement projects
that are best for managers, and the rest leave the market (as both the principal and the man-
ager remain uninformed). Hence, taking into account that some tasks are offshored abroad
(specifically, only 1 — Iy tasks are performed domestically), demand for unskilled labor in the

differentiated sector in the k-equilibrium is
Lx = n(l - Ix) [EZCB.TB + (1 — EZ)eZcbxb] R

where xp and xp are outputs of firms with marginal cost cp and ¢, respectively. Then, the

unskilled labor market clearing condition is

Lx +Y%+n(E})? =1L, (9)

where Y° is the production of good Y, n(E;)? is labor used by principals to monitor the payoffs
of projects, and L is the total endowment of unskilled labor.

Finally, the demand for skilled labor is equal to the number of firms entering the market
multiplied by the number of managerial tasks performed at home. Thus, the market clearing
condition for skilled labor is

H=n(1-Is), (10)

14



where H is the endowment of skilled labor in the economy. Hence, the number of domestic
firms in the economy is exactly determined by the endowment of skilled labor and the number
of managerial tasks offshored.

As the wage rate of unskilled labor w is pinned down by the world price of the homogenous
good and Zy is exactly determined by the relative wage w/w* and the cost of offshoring ¢(j),
the equilibrium values of ¢ and B can be found from (8) and (7). Finally, the amount produced
in the homogenous sector is determined by (9). Thus, we can find all the endogenous variables
in the model.

To be consistent with the k-organization equilibrium, the equilibrium values of B/w must
belong to the proper interval. Specifically, in order the P-equilibrium exists, the parameters in
the model must be such that the solution of the equilibrium system of equations (for k = P)
results in the equilibrium value of B/w less than Bp (see Proposition 1). Similarly, in order the
A-equilibrium exists, the solution of the equilibrium equations (for k& = A) needs to result in
B/w between Bp and B. Finally, for the existence of the O-equilibrium, the equilibrium value
of B/w implied by the equilibrium equations for ¥ = O needs to be higher than B.

Note that in the present paper we do not explore under which conditions a certain type of
equilibria takes place in the model. For instance, it can be the case that for some parameters
there are two equilibria: with P- or A-organizations (see Marin and Verdier (2012) for details).
What we do in this paper is the analysis of how offshoring of different types of tasks affects the

equilibrium outcomes assuming that the economy is either in the P-, A-, or O-equilibrium.

3 Firm Organization and Offshoring

We now explore the relationship between offshoring of production and managerial tasks and the
type of firm organization chosen by the principal. In particular, we examine how changes in [x
and Ig affect the real profits B/w. The idea behind this exercise is the relationship between the
type of firm organization and the real profits stated in Proposition 1. In particular, Proposition 1
suggests that the level of firm decentralization (the level of formal power delegated to a manager)
has a hump shape as a function of the real profits. Thus, understanding of the relationship
between offshoring and real profits sheds a light on the connection between offshoring and firm
organization.

Since the results we formulate below hold in any type of the equilibria (see Section 3.3 for
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details), without loss of generality, we consider the equilibrium with the P-organizations. The

free entry condition under the P-equilibrium is given by
w(Ep)® + epaB = q(1 - Is) + q*Is.

Taking into account the expressions for E}, and e}, (see (2)), the free entry condition can be
rewritten in the following way:

(1—ea)® (BY* B _a(l—Is)+q"Is
4 w w w '

(11)

Recall that from (7), the highest principal’s benefits are

1-0o
B=C (aRP"" + Ap) <Z“;cB> ;

where R is the total expenditure the economy given by wL + qgH. The latter implies that
B oo A
—c(ghen) (o (b4 )42,
w Zx w w
The price index in the economy is given by
P77 = / p(i)1=di + IM.
1€Q

As in the P-equilibrium E}%n domestic firms implement projects with cost cg and (1 — E}) epn

firms implement projects with cost ¢, the price index can be written as follows:

1 1-0

P —n (“’CB) (Ep+ (1— Ep) epa) + 1M,
pZx

where p = (0 —1)/o. Moreover, using the expressions for E}, and e}, in (2), it is straightforward

to show that

1-¢a)’B
E}S+(1—E}'§)6*Pa:éa+ﬂ—.
w

2

Thus, the price index is equal to

1 1-o 1—ea)’ B
plo_, (ch> (ea + (260‘)> L IM.

pLx w

Taking into account that the supply of skilled labor is equal to H (which implies that

n = H/(1— Ig)), the skilled labor market clearing condition can be written as follows:

>1—” a(L+21H) Ap,
_|_ J——
H

l1—-0o S22
P (been)  (eas S50 ) wrn

w
B/'UJ—C(Z)(CB
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Figure 1: Equilibrium

q/w skilled labor Jfree entry

0 B?w

Thus, we have two conditions that determine the equilibrium values of B/w and q/w: the free
entry condition and the skilled labor market clearing condition. Specifically, B/w and ¢/w solve

the following system of equations:

q(1-Is)+q*ls _ (1—éa)® (B\2 , - B
w - 4 (E) +eay,

(13)

w 1—-o a(L+21H
B/w:C(ECB> <H 1w Sl +ﬁ;n>

s (b en) (ot S 2) b
As w is pinned down by the world price py and Zx depends only on the relative wage of
unskilled labor, w/w*, and the cost of offshoring, the system of equations (13) is sufficient to
find the equilibrium values of the real profits B/w and the real wage of skilled labor ¢/w. In
the Appendix, we show that the solution of (13) exists and is unique. Hence, the P-equilibrium

exists if and only if the solution of (13) is less than Bp. Figure 1 illustrates the equilibrium.

3.1 Offshoring of Production Tasks

We then explore how changes in the scale of offshoring of production tasks, Iy, affect the
equilibrium value of B/w. Recall that
1
ZX = I ;
1= Iy + (o tG)di) u(Ix)

where Ix is determined from w = yt(Ix)w*.

As w is pinned down by the world price of the

homogenous good, the only effect of Ix on B/w is through changes in Zx. In particular, higher
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Figure 2: Offshoring of Production Tasks

q/w skilled labor free entry

0 B?w

Ix results in higher productivity gains Zx. Thus, we need to explore how a rise in Zx affects

the real profits. The following proposition holds.

Proposition 2 In the P-equilibrium, a rise in Zx leads to a higher value of the real profits in

equilibrium.

Proof. The proof is directly followed from (13). Specifically, it is straightforward to see that a
rise in Zx shifts the skilled labor curve to the right, while the free entry curve does not change
(see Figure 2). This implies that the equilibrium values of B/w and ¢/w rise. m

The intuition behind this finding is as follows. There are two effects of a rise in Zx on the
real profits. The direct productivity effect is a decrease in the marginal cost (lower we(7)/Zx)
that increases firm’s real profits. The indirect effect is a decrease in the domestic market size
(lower RP°~!) caused by that all other domestic firms become more productive. This in turn
reduces firm’s real profits. As can be seen from the proposition, the positive direct effect is
stronger than the negative indirect effect. This is due to that we consider an open economy.
In the case of an open economy, the effect of lower marginal cost on the profits is enhanced
by the presence of the foreign market (characterized by A,,). Moreover, the market size effect
is weakened by the presence of foreign firms whose productivity does not change: i.e., more

productive domestic firms take some share of the market from foreign firms.

18



In the closed economy (when A,, =0 and IM = 0), we have

9(1-Is)+q*Is _ (1—ex)® (B\2 , - B
w - 4 (w) +€aw’

(14)

Capl"’(%—i—%)(l—ls)

_ (1—2a)? B
eat——7—"—u

B/w =

As can be seen from (14), in the closed economy the two effects are exactly cancelled out. In
this case, the real profits do not depend on the marginal cost of production and, thereby, on the
scale of offshoring of production labor.

As B/w rises and becomes closer the cutoff Bp (see Proposition 1), the P-equilibrium be-
comes "closer" to the A-equilibrium and, to some extent, firms become less centralized. In par-
ticular, if B/w exceeds the cutoff Bp, firms switch from the P-organization to the A-organization

where the manager has formal power.

3.2 Offshoring of Managerial Tasks

In this section, we ask whether offshoring of different types of labor leads to the same implications
for firm organization. In particular, we examine how offshoring of managerial labor affects the
firm’s real profits and, thereby, the level of firm’s decentralization. As in the previous section,
we analyze the P-equilibrium in the model. Remember that offshoring of managerial tasks takes
place only if the cost of foreign labor is cheaper than the cost of domestic labor: i.e., ¢ > ¢*.
In the model, ¢ is endogenously determined and, moreover, affected by offshoring. Therefore,
to guarantee that, for any values of Ig, ¢ > ¢*, we make the following assumption. We assume

that ¢* is such that

(15)

w =0y \/(éa)2 + L (1- ea)? — ea

C — >2 5 .

Zx w (1-—eéa)

Note that the latter inequality holds when ¢* is sufficiently small. In this case, the equilibrium

value of q is strictly greater than ¢* for any size of domestic market (see details in the Appendix).
We then examine how changes in the number of managerial tasks that can be offshored

affect the real profits. The system of equilibrium equations (13) results in a certain implicit

relationship between B/w and Ig in equilibrium. In particular, the following proposition holds.

Proposition 3 There exists such a value of IM denoted by IMp that, in the P-equilibrium,

B/w is increasing in Is if and only if

IM > I Mp. (16)

19



Figure 3: Offshoring of Managerial Tasks

q/w sk}illed labor free entry

0 B?w

Proof. In the Appendix. =

Offshoring of managerial tasks has two effects on the real profits. First, a rise in Ig turns
the free entry curve to the left, which, all else equal, increases the relative cost of managerial
labor q/w. This effect is reminiscent of the productivity effect in Grossman and Rossi-Hansberg
(2008). A rise in ¢/w, in turn, raises firm'’s real profits through a rise in the real total expenditure
(given by L+ gH /w). Second, higher Ig reduces the cost of entry into the market and, thereby,
increases the number of domestic firms n. This decreases the price index in the economy, which
reduces firm’s real profits. Moreover, greater offshoring of managerial labor reduces the demand
for skilled labor and, therefore, the skill premium ¢/w. These effects on B/w and q/w are
represented by a shift of the skilled labor curve to the left. Figure 3 depicts these changes in
the curves.

It appears that the overall effect on the real profits (and the skill premium) is ambiguous in
general. However, the effect on the price index is weaker (and, therefore, the magnitude of the
shift of the skilled labor curve is smaller), the higher is the competition from abroad (measured
by IM). Thus, it can be shown that if IM is sufficiently high, the positive effect prevails over
the negative and the real profits rise (see Figure 4).

Proposition 3 suggests that the impact of offshoring of managerial labor on firm organization
depends on the level of foreign competition. If the foreign competition is sufficiently tough,
then offshoring of managerial labor results in firm decentralization (the P-equilibrium becomes

"closer" to the A-equilibrium). Otherwise, offshoring of managerial labor leads to even more
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Figure 4: Offshoring of Managerial Tasks: Low and High Foreign Competition ("O" and "N"

mean the old and new equilibrium, respectively)

Low Competition: IM < IMp High Competition: IM > IMp
q/w o q/uwy

centralized firms.

3.3 Offshoring under the A- or O-organizations

In this section, we argue that Propositions 2 and 3 hold for A- and O-equilibria as well. Specif-
ically, the O-equilibrium is the special of the P-equilibrium with € being equal to zero. Hence,

the equilibrium equations are given by

(17)

1-o a(L+LH)(1-1Is) A
B/w=C (2 2w + =mo)
fw (ZXCB) (11(});;(@3)1 (32)+a-1)im "

The O-equilibrium exists if the value of B/w determined by the above system of equations is
greater than B.

Note that the proofs of Propositions 2 and 3 hold for any non-negative value of € including
the zero value. As a result, it is straightforward to see that both propositions hold in the
O-equilibrium (one needs to apply exactly the same technique). The only difference from the
P-equilibrium is the threshold value of the level of foreign competition in Proposition 3, IMp.

In the O-equilibrium, it is different (as € = 0). We denote it by I M.
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Similarly, in the A-equilibrium, the equilibrium equations are given by

d0-I)egls _ (-0" (B)? 4 o8,

w 4 w
(18)
_ w l-o a(L+L H)(1-1s) A
=0 5e0)” (T e S+ )

As can be seen, the equilibrium equations describing the A-equilibrium correspond to the equa-
tions describing the P-equilibrium with « being equal to one. Since the proofs of Propositions 3
and 4 hold for any positive value of « including one, the propositions hold for the A-equilibrium
as well. Again, in the A-equilibrium, the threshold value of the level of foreign competition in
Proposition 3 is different from those in the P- and O- equilibria. We denote this value by IM4.

Notice that, to guarantee that the cost of foreign skilled labor is cheaper than the cost of

domestic skilled labor in equilibrium of any type (see (15)), we need to assume that

1-0o 500)2 [l — ) _ & 52 [l _a)2 _¢

A (ea)*+ L (1 —ea)” —exa e2+L(l1—-e)f—e *

C(ch> Zm S max 2\/ LR ,2\/ R /L
w (1-—ea) (1—-¢) w

Zx

4 Empirical Analysis

In this section, we test the predictions of the model using firm level data of Austrian and
German firms with subsidiaries in Eastern Europe and the former Soviet Union. We start
with the description of the data set. Then, we formulate the testable predictions of our theory
regarding the relationship between firm organization and offshoring of different types of tasks

that are then tested in the data.

4.1 The Data

The data are based on a survey among multinational firms in Austria and Germany with their
affiliate firms in Eastern Europe including Russia and Ukraine and other former Soviet Republics.
The sample comprises 2123 investment projects carried out by 660 Austrian and German firms
during the period 1990 - 2001 (the actual numbers are from the years 1997-2000 in Germany
and 1999-2000 in Austria). It represents 80% of total German investment and 100% of total
Austrian investment in Eastern Europe. The questionnaire of the survey consists of three parts:
information on parent firms, information on the actual investment project, and information on

affiliates and their environment.
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In our empirical analysis, we focus on firm organization within a parental firm. That is, a
parental firm in the data corresponds to a firm in the theory. To construct the measure of the level
of firm decentralization, we use simple means from the available scores of a number of corporate
decisions within a parental firm with values between 1 (decisions are completely made at the
CEO/owner level) and 5 (decisions are completely made at the divisional level). The decisions
include acquisitions, finance, strategy, transfer prices, new products, R&D expenditures, budget,
hiring >10% of current personnel, change of a supplier, product pricing, wage increase, etc. The
average level of decentralization in the sample is 2.97.

As the measure of the intensity of offshoring of production tasks we take the sum over all
intra-firm trade between a parental firm and all its affiliates weighted by the parent’s sales in its
home country. In the survey, there is information on whether a parental firm sends a manager
to its affiliate. We assume that if a manager is not sent, then she is hired directly from within
the host country of the affiliate, i.e. offshored. This allows us to construct a dummy variable
representing offshoring of managerial tasks, which is equal to 1 if the parent firm offshores one
or more managers to a certain affiliate.

From the firm survey we also obtain a subjective firm level measure of the level of foreign
competition. Specifically, we construct a dummy variable that indicates whether a parental firm
faces a high level of competition on the global market (which means that there are a lot of world
competitors). The dummy takes the value of 1 if the competition is intense. We also use a
number of controls such as the parent’s home sales, the distance to the technological frontier,

etc. The descriptive statistics are presented in Table 3.

4.2 Testable Predictions

According to the theory, there is a positive relationship between the level of decentralization
in decision making and real profits if firms have the P- organization (see Proposition 1). If we
look at the relationship between the level of decentralization of a firm and its sales in the data
(see Figure 5), we will clearly see a positive correlation (an additional term for the squared log
of the sales appears not to be significant). This suggests that most observations in the sample
lie on the part of the curve (that describes the relationship between real profits and the level of
decentralization) between the P- and the A-organization. This in turn allows us to formulate

two testable predictions of the theory.
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Figure 5: Firm Sales and the Level of Decentralization
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Testable Prediction 1: A more intensive offshoring of production tasks leads firms to
reorganize to more decentralized decision making.

Indeed, a larger scale of offshoring of production tasks increases firm’s real profits (see Propo-
sition 2) and, therefore, according to Proposition 1 leads a more decentralized hierarchy.

Testable Prediction 2: A more intensive offshoring of managerial tasks leads to to more
decentralized decision making, if the exposure to foreign competition is sufficiently high, and to
less decentralized decision making, otherwise.

The second testable prediction is the corollary of Proposition 1 and Proposition 3. Remember
that Proposition 3 states that the impact of offshoring of managerial tasks on firm’s real profits

depends on the level of foreign competition.

4.3 Econometric Specifications and Results
To test the first prediction, we consider the following econometric specification:
dec; = Op + Ovintr f; + oW, + &, (19)

where dec; represents the level of decentralization of a parental firm, intrf; is the measure of

offshoring intensity (see the discussion in the previous section), W; is the set of controls, and ¢;
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is the error term. We also include the industry and home and host country fixed effects. Note
that the unit of observation in the regression is an investment project that comprises a parent
and one of its affiliate.!® This implies that multinational firms that have a higher number of
affiliates get a higher weight in the regression and, thereby, have a bigger influence over the
parameter estimates.

According to the theory, d; > 0. Table 1 presents the results for the OLS estimator. In
all specifications the impact of intra-firm trade on the level of decentralization is positive and
significant, which is consistent with the theoretical prediction.

Table1:(OFFSHORING OFIPRODUCTION/LABOR

@) ) ®) “) ©)

VARIABLES OLS OLS OLS OLS OLS
sum/[of intrafirmtrade 0.00366***  0.00372***  0.00380***  0.00332***  0.00332***
[0.167] [0.171] [0.173] [0.152] [0.154]
In[parent(sales 0.143*** 0.129*** 0.140%** 0.139*** 0.118**
[0.343] [0.307] [0.332] [0.334] [0.281]
foreign/dompetition 0.496** 0.468*
[0.234] [0.222]
domestic/Gompetition 0.205 0.0687
[0.122] [0.0409]
distanceltolthe [3.45e(08 1.01e(07
technological frontier [(0.0303] [10.0792]
industryl[dummies yes yes yes yes yes
home/dountry dummies yes yes yes yes yes
host/dountry[dummies yes yes yes yes yes
Observations 724 699 713 708 680
Adjusted RIsquared 0.118 0.171 0.131 0.119 0.177

The dependent variable is an index that measures the degree of decentralization in decision making with values between 1 (decisions
are completely made by the CEO) and 5 (decisions are completely made at the divisional level). Our measure for the degree of
offshoring is intrafirm trade weighted by the parent firm's sales. Robust normalized beta coefficients in brackets; *** p<0.01, ** p<0.05,
* p<0.1. Standard errors are clustered at the parent level. All regressions additionally include a constant, industry dummies and
dummies for the home and host countries. The foreign and domestic competition regressors are dummies obtained from survey data
and take the value 1 if the firm faces intense or very intense competition and 0, else. The distance to the technological frontier is
measured by the difference between the productivity of the top 95% percentile firm within the firm's industry and the firm's own

productivity(level.

To test the second prediction, we add in the above regression the dummy variable representing
offshoring of managerial tasks and its interaction with the dummy representing the level of foreign

competition. In particular, we consider the following specification:
dec; = Oy + Orintr f; + O20fm; + Oz0fm; x forc; + O4W; + &, (20)

where ofm; is equal to 1 if the parental firm offshores one or more managers to the affiliate

and fore; is equal to 1 if the parent has many foreign competitors. According to the theoretical

10T herefore, our estimation accounts for clustered standard errors at the parent level.
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predictions, 9; > 0 (Prediction 1) , d2 < 0, and 93 > 0 (Prediction 2). Table 2 describes the
results of running simple OLS estimates. Note that the sample size is smaller compared to the
previous analysis, as we have relatively few observations on whether a parental firm offshores
managers to its affiliate.

The first thing to notice is that in all specifications the impact of intra-firm trade on the level
of decentralization remains positive and significant. The average effect of offshoring of managerial
tasks on the level of decentralization is positive, but not significant (see the first column in Table
2). Note that this finding does not contradict the theory, as in general the theory predicts an
ambiguous impact of offshoring managerial tasks on firm organization. However, if we introduce
the interaction term (see the second and third columns), the effects of offshoring managerial
tasks are significant and, moreover, exactly those predicted by the model: 0o < 0 and d3 > 0. In
words, offshoring managerial tasks leads to more decentralized hierarchy if the level of foreign
competition is high (forec; = 1) and to less decentralized hierarchy otherwise (forc; = 0).

Note also that the explanatory power of the econometric specification (measured by adjusted
R?) substantially rises from 0.25 to 0.32 with the inclusion of the interaction term. It is 0.25
without the interaction term and 0.32 with the interaction term. This suggests that the interplay
of offshoring managerial tasks and the level of foreign competition plays an important role in

explaining the variation in firm organization across firms.
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Table 2: OFFSHORINGIOFSKILLEDMANAGERS

) ® ©)
VARIABLES OLS OLS OLS
sum/(ofintrafirmtrade 0.00800***  0.00778***  0.00807***
[0.222] [0.216] [0.224]
Infparentisales 0.227*** 0.245%** 0.284%**
[0.416] [0.461] [0.533]
offshoringlof managers 0.230 0.829** [0.825**
[0.115] [[0.416] [[0.413]
offsh. (0f man. ¥ foreign/domp. 1.374%* 1.379%**
[0.696] [0.697]
foreignidompetition 0.970** 0.0351 0.0221
[0.409] [0.0148] [0.00931]
distancetolthe 6.68el07
technologicalfrontier [0.259]
industryl[dummies yes yes yes
homeldountry dummies yes yes yes
hostldountry [dummies yes yes yes
Observations 302 302 301
Adjusted R(squared 0.249 0.315 0.323

5 Conclusion

To be written.

27



References

Aghion, P. and Tirole, J. (1997), "Formal and Real Authority in Organizations," Journal of
Political Economy, 105(1), 1-29.

Amiti, M. and Konings, J. (2007), "Trade Liberalization, Intermediate Inputs, and Productivi-
ty," American Economic Review, 97(5), 1611-1638.

Becker, S. and Muendler, M. (2010), "Margins of multinational labor substitution," American

Economic Review, 100(5), 1999-2030.

Bloom, N., Sadun, R. and Van Reenen J. (2010), "Does Product Market Competition Lead

Firms to Decentralize?" American Economic Review Papers and Proceedings, 100(2), 434-438.

Brainard, S. L. and Riker, D. (1997), "Are U.S. multinationals exporting U.S. jobs?" NBER
Working Paper no. 5958.

Caliendo, L. and Rossi-Hansberg, E. (2012), "The Impact of Trade on Organization and Pro-
ductivity," Quarterly Journal of Economics, 127(3), 1393-1467.

Demidova, S. and Rodriguez-Clare, A. (2009), “Trade Policy under Firm-Level Heterogeneity in

a Small Economy," Journal of International Economics, 78(1), 100-112.

Feenstra, R. (1998), "Integration of Trade and Disintegration of Production in the Global Econ-

omy," Journal of Economic Perspectives, 12(4), 31-50.

Grossman, G. M. and Rossi-Hansberg, E. (2008), "Trading tasks: A simple theory of offshoring,"
American Economic Review, 98(5), 1978-1997.

Hansen, T. (2010), "Tariff Rates, Offshoring and Productivity: Evidence from German and
Austrian Firm-Level Data," Munich Discussion Paper No. 2010-21.

Helpman, E. and Krugman, P. (1985), "Market Structure and Foreign Trade," MIT Press,

Cambridge.

Hummels, D., Jun Ishii and Kei-Mu Yi (2001), “The Nature and Growth of Vertical Specializa-

tion in World Trade”, Journal of International Economics, 54(1), 75-96.

28



Johnson, R. and Noguera, G. (2012), "Fragmentation and Trade in Value Added over Four
Decades," NBER Working Paper No. 18186.

Krugman P. (1980), "Scale Economies, Product Differentiation, and the Pattern of Trade,"

American Economic Review, 70, 950-959.

Marin, D. (2006), “A New International Division of Labor in Europe: Outsourcing and Off-

shoring to Eastern Europe,” Journal of the European Economic Association, 4(2-3), 612-22.
Marin, D. (2008), "The New Corporation in Europe," Bruegel Policy Brief 2008/07.

Marin, D. (2010), "The Opening Up of Eastern Europe at 20: Jobs, Skills, and “Reverse

Maquiladoras” in Austria and Germany," mimeo.

Marin, D. and Verdier, T. (2008), "Competing in Organizations: Firm Heterogeneity and In-

n

ternational Trade," in The Organization of Firms in a Global Economy, E. Helpman, D. Marin

and T. Verdier (eds), Harvard University Press, Cambridge’

Marin, D. and Verdier, T. (2010), "Corporate Hierarchies and the Size of Nations: Theory and

n

Evidence," mimeo.

Marin, D. and Verdier, T. (2012), "Globalization and the Empowerment of Talent," Journal of
International Economics, 86 (2), 209-223.

Melitz, M. (2003), "The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry
Productivity," Econometrica, 71(6), 1695-1725.

Melitz, M. and Ottaviano, G. (2008), "Market Size, Trade, and Productivity", Review of Eco-
nomic Studies, 75(1), 295-316.

Rajan, R. and Wulf, J. (2006), “The Flattening Firm: Evidence from Panel Data on the Chang-

ing Nature of Corporate Hierarchies”, Review of Economics and Statistics, 88(4), 759-773.

UNCTAD (2006), "World Investment Report 2006: FDI from Developing and Transition

Economies: Implications for Development," New York and Geneva: United Nations.

29



Appendix A

Existence and Uniqueness of the Equilibrium

In this subsection of Appendix, we show that there exists a unique solution of (13) with respect
to B/w and q/w. It is straightforward to see from (13) that B/w solves the following equation

(we substitute the free entry condition into the skilled labor market clearing condition):

— — . 21
ZXC + ( )

w N (o (B0 19+ (5 (B) peaB - CIH)
B) H (llcg)l_o (504 + @E) +IM(1-1Ig) "

Blw=c

pZx w

Let us define F'(B/w) as the right-hand side of (21). Then, B/w solves
B/w = F(B/w).

It can be shown that F'(B/w) behaves as a linear function (of B/w) when B/w tends to infinity.
The slope of this function is equal to Cap'~7/2. Remember that C' = % ((’T—l)g_l and p = UT_l
Then, the slope of F(B/w) in a neighborhood of infinity is a/20, which is strictly less than
one (as a < 1 and ¢ > 1). Thus, for high values of B/w, F(B/w) < B/w. Moreover, it is
straightforward to show that if I¢ < wL/(wL + ¢*H), then F(0) > 0. This implies that, for
low values of B/w, F(B/w) > B/w. This in turn immediately implies that the solution of (21)
exists.

Note that equation (21) can be transformed in a quadratic equation of B/w and, therefore,
cannot have more than two solutions. Taking into account the properties of function F'(B/w),

one can see that equation (21) cannot have exactly two solutions as well. As a result, (21) has

a unique solution. This in turn implies that (13) has a unique solution.

When Offshoring is Profitable

Notice that ¢ > ¢* if and only if

¢ —1Is) +4'1s _ ¢
w w’

The left-hand side of the inequality is the real cost of entry into the market if Ig tasks are
offshored. That is, in the P-equilibrium,

a(1-1Is)+q¢'ls _(1-ea)® (B\* B
w - 4 '
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Thus, ¢ > ¢* if and only if

1—éa)® [ B\? B *
<6a><> +aal 5 €
4 w w

—

\/(éa)2 + L (1-éa) - ea
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As can be inferred from the equilibrium condition for B/w (see (13)), B/w is always strictly

> 2

glw

l1—0o A
greater than C (%CB) <. Hence,

w =0 4. \/(éa)2 + L (1 - ea)? — e
C (CB> — > 2 5 —
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The Proof of Proposition 3

Recall that B/w solves (see (21))

w0 (L0 —19)+ (S5 (2) el - 52) 1) 4,
B

76 l1-0o Z N2 +
X H(1 ch) (éa+%§)+1M(1—IS)

B/w=C om
pw=c( — X
pZx
Let us denote the right-hand side of the equation as F'(B/w, Ig). That is,
1—éa)? 2, 2 *
c) [ (20— 19+ (5 () +ead - 5=) 1)y,
Zx

(S pen) " (eat SEBY s -1 "

F(B/w,Is) =C (

Then, the equilibrium value of B/w solves
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Let us denote (B/w)* as the positive solution of
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It is straightforward to see that G(B/w) > 0 if and only if B/w > (B/w)*. Hence, we can

conclude that a rise in Ig raises F'(B/w, Is) if and only if B/w > (B/w)". In other words, if the
equilibrium value of B/w is greater than (B/w)*, then a further rise in Ig increases F(B/w, Ig)
and, thereby, B/w. Otherwise, F'(B/w, Ig) and B/w go down with a rise in Ig.

A direct implication of these findings is that B/w is increasing in Is on [0, wL/(wL + ¢*H)]
if and only if (B/w)® > (B/w)*, where (B/w)" is the solution of

B/w = F(B/w,0).

That is, (B/w)" is the equilibrium value of B/w when Iy = 0 (there is no offshoring of managerial
labor). Next, we find the condition when (B/w)’ > (B/w)*.

Using the definition of (B/w)’, it is straightforward to show that (B/w)? > (B/w)* if and
only if F((B/w)*,0) > (B/w)*. We have that
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Hence, we derive that
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Thus, B/w is increasing in Ig on [0,wL/(wL + ¢*H)] if and only if
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The next step is to consider an explicit expression for (B/w)*. We introduce the following
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notation:
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Then, (B/w)* solves
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which implies that
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Let us denote the right-hand side of inequality (23) as K(z) where 2 is 74;. Then,
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Next, we explore the properties of the function K(z). It is straightforward to see that K(0) > 0.

K(Z) = —ng,

where
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The derivative of K(z) with respect to z is given by
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Since —2K éa + Ky (1 —éa)? =0,

2K
K'(0)= —"1  _K3>0,
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as Cap'=7 < 1. Thus, K(z) is increasing in the neighborhood of zero. Moreover, K'(cc) is also
positive, implying that K(co) = co. As, for any constant A, the equation K (z) = A has at most
two solutions and K (0co) = oo, we can conclude that K(z) is an increasing function in z.

This in turn means that the right-hand side of inequality (23) is always positive and decreas-

ing in IM with the value at infinity being equal to
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s we assume that (ZCB) > 2y (see (15)), there exists such a

value of IM (we denote it as IMp) that inequality (23) holds if and only if IM > IMp.
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Table3:[Definition/of Variables/and Descriptive(Statistics

Variable Observations Descriptions Mean Minimum[] Maximum Std.Dev.
Firm[LLevel Measures
averagelevellof 899 An index that measures the degree of decentralization in 297 1 5 0.82
decentralizationin/decision corporate decision making with values between 1
making (decisions are completely made by the CEO) and 5
(decisions are completely made at the divisional level).
Decisions include decisions over acquisitions, finance,
strategy, transfer prices, new products, R&D
expenditures, budget, hiring >10% of current personell,
hiring 2 workers, change of a supplier, product pricing,
wagelincrease, [firingpersonelland hiringalsecretery.
sum/oflintrafirmtrade 1591 Sum over all intra firm trade between a parent and their 7.85 0 600 35.5
subsidiaries weighted by the parent's turnover in its
homeldountry
offshoringof hanagers 516 Dummy is 1 if the parent firm offshored one or more 0.5 0 1 0.5
managers
In(parent/sales 1247 LNof iparent(levellsales/(in Mio. EUR) 19.05 13.84 24.78 1.96
Inlaffiliate(sales 1269 LN of affiliate level sales(in Mio.[EUR) 15.53 9.54 21.86 1.8
distance to(thetechnological 1236 difference in productivity (measured by labour 583461.6 7442632 1775145 800927.6
frontier productivity) between the top 95 percentile firm of the
industryandthe current/firm
parent/dountry 1591 Parent/country [dummy 0.61 0 1 0.49
affiliateldountry dategory (1 1591 Dummy for subsidiaries in one or more of the following 0.74 0 1 0.44
countries: H, PL,SLO,SK, CZ, EST, LV, LT
affiliate/dountry (dategory 2 1591 Dummy for subsidiaries in one or more of the following 0.13 0 1 0.34
countries: BG, RO,ALB, CRO, BIH, MAC
affiliatelcountry [dategory 1591 Dummy/forisubsidiariesin/the:Commonwealth(of 0.12 0 1 0.33
gus Independent States
Measures|of Tradeland [Competition
foreign/dompetition 1491 Dummy that measures the degree of competition that the 0.82 0 1 0.39
firm faces on the global market; takes 0 if the question is
answered with either "no" or "few competition" and 1 if
"many"(or"intense competition"
domesticlcompetition 1529 Dummy that measures the degree of competition that the 0.57 0 1 0.49

firm faces on the domestic market; takes 0 if the question
is answered with either "no" or "few competition” and 1
if "many" or"intense dompetition"
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