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Abstract

In this paper we analyze the consequences of profit shifting for firm growth. Using
firm-level balance sheet data, we show that multi-establishment domestic firms in high-
tax countries tend to be larger than comparable multinational firms with subsidiaries
in tax heavens. We attribute this to the fact that some firms may prioritize tax saving
and locate their new establishments in low-tax countries at the expense of expanding
at home. We build a novel firm dynamic model with multi-establishment firms to
explain the mechanism driving this empirical observation. In our model, firms choose
to expand their operations by either growing the size of each of their establishments
or by opening a new establishment. They can open a new establishment either in
a domestic, high-tax location or in a foreign, low-tax location. We use our model
to show that tax planning incentives result in firms opting to be multinationals and
having fewer and smaller establishments. This results in lower levels of output and
employment. Our findings suggest that when firms put minimizing their tax bill as

their objective, they may forgo a higher level of output and employment.!
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1 Introduction

The revelations from Panama and Paradise papers in 2015 exposed a sizable amount of
international tax avoidance by firms, and in particular multinational enterprises (MNCs).
Despite a multilateral effort to curb such practices, the extent of profit shifting has been
increasing over time. While recent evidence suggests that the size of profit shifting is sub-
stantial, we still have much to understand about the consequences of such tax minimization
practices on real firm level outcomes. If a consequence of tax minimization is simply a move-
ment of paper profits around the globe, then the real consequences are small. However, if
movement of paper profits comes with inefficient allocation of labor, assets and investment
and as a consequence slower firm growth, this affects our economies more severely in the long
run. Not only could governments lose revenues, but slower firm growth could contribute to
slower GDP growth through unemployment and lower capital accumulation due to reduced
investment.

In this paper we analyze the consequences of profit shifting for firm growth. Using
firm level balance sheet data, we show two sets of empirical facts that serve as a basis for
our theoretical model. First, we find that multi-establishment domestic firms in high-tax
countries tend to be larger than comparable multinational firms, especially those that have
subsidiaries in tax havens. Second, domestic firms that add a subsidiary in a tax haven to
their ownership structure have lower growth rate of assets, employment, and turnover than
domestic firms that add a domestic or non-haven subsidiary to their ownership structure.
Smaller size of MNCs from the first observation can be a direct consequence of the slower
growth of MNCs from the second observation. We attribute these findings to the fact that
some firms may prioritize tax saving and locate their new establishments in low tax countries.
On one hand, profit shifting enables firms to move profits from high tax locations to low tax
locations to minimize the overall tax bill. This may result in more capital and an increase in
the overall investment. On the other hand, it may have two potential negative consequences.
First, those firms that move their profits to low tax jurisdictions may pass up on profitable
investment opportunities in higher tax countries, if their objective becomes tax minimization.
Second, firms may choose to move real business operations away from high tax jurisdictions,
thereby slowing down growth of particular business affiliates in particular locations. This
might distort the allocation of capital.

We propose a model to investigate potential mechanism through which tax planning

affects firm production and consequently firm growth. We develop a firm dynamic model with



multi-establishment firms. In this model, firms grow on both intensive margin, by expanding
the size of an establishment, and extensive margin, by opening new establishments. The
presence of the extensive margin is especially important for our purpose since most big
firms that get involved in tax planning do that by opening establishments in locations that
are subject to low corporate tax rates (Dowd et al., 2017a; Egger et al., 2010; Grubert and
Slemrod, 1998; Gumpert et al., 2016; Hines and Rice, 1994; Huizinga and Laeven, 2008). Our
model of multi-establishment firms is based on the classic models of firm dynamics proposed
by Hopenhayn (1992), Hopenhayn and Rogerson (1993), and Veracierto (2001). following Xi
(2023), we augment this framework by adding technology capital and multi-establishment
firms. Furthermore, we add two new features: the choice of the type of establishment (in
our case, the location of the establishment) and the possibility of tax planning.

In our model, the firm is the decision-making unit with establishments being the produc-
tion units. Establishments use labor and technology capital as inputs for production. Tech-
nology capital can be divided into firm-specific intangible capital, e.g. blue-prints, patents,
which is non-rival, and establishment-specific intangible capital, e.g. the local network,
knowledge of the local market, which is rival. The decision to have multiple establishments
is driven by the non-rivalry feature of the firm-specific intangible capital.

Firms can choose to expand their operations by either growing the size of each of their
establishments or by opening a new establishment. When they open a new establishment,
they have to decide on its type. The type of a establishment is determined by the location
it is created in. A firm starts by creating its first establishment on the mainland and for
all other establishments, it can choose between a domestic and a foreign establishment.
A domestic establishment is located on the mainland and has a tax regime with a higher
corporate tax rate. A foreign establishment is located outside of the mainland, where the
corporate tax rate is lower compared to the mainland. To capture the profit shifting practice
of a multinational firm, we assume that, if a firm decides to have foreign establishments, all
of its profits generated in both domestic and foreign establishments can be taxed at the
lower rate of the foreign location. This provides the incentive for firms to choose to be
multinational, despite the higher cost of running a foreign establishment.

We use our model to conduct a number of policy relevant experiments. First, we consider
the effects of tax planning incentives on firm production level and employment. To do so, we
equalize the corporate tax rates between domestic and foreign locations and compare these
results to the baseline case. We find that tax planning incentives result in firms opting to be

multinationals and having fewer and smaller establishments. When reducing the tax burden



plays a significant role in firms’ decisions, it may lead them to forgo opportunities for greater
output and employment. This is consistent with the evidence from the data, where we find
small multinational firms to be smaller, in terms of their employment, assets and turnover
than comparable domestic firms.

Second, we use our model to compare two different incentives to be a multinational firm;
the effect of tax planning and that of lower labor cost. We find that lower labor cost is a
relatively more powerful incentive for firms to go multinational. However, unlike tax planning
incentive, it makes firms produce more due to a lower cost of production.

We then use our model to quantify the adverse real effect of profit shifting on firm output
and growth. We calibrate the model to the French firm level data for the panel of 2010 -
2019. We use information on French multi-establishment domestic and multinational firms,
but limit our study to smaller multinational firms. This is because the mechanisms we
present in this paper applies to firms making a decision to go multinational and not to large
conglomerates with multiple foreign establishments. We use our estimates of the real cost
of profit shifting to evaluate the policy proposals designed to curb profit shifting, but which
may be costly.

This paper is related to a growing literature on the real effects of profit shifting. The two
papers closest to ours are Serrato (2018) and Bilicka et al. (2020). Serrato (2018) shows that
the repeal of a tax code that allowed US MNCs to exclude income from Puerto Rico from
US corporate taxes led them to shift investment and employment away from the US. Bilicka
et al. (2020) show that the anti-tax avoidance measure targeted at debt shifting introduced
by the UK reduced real operations of affected multinationals in the UK and increased their
operations abroad, especially in high tax countries. In contrast to those two studies, we do
not analyze the effects of a reform that targeted profit shifting activities of firms. Our model
shows the consequences of firms choosing to take advantage of tax planning opportunities
on real outcomes. Hence, it has the ability to show how distorted the allocation of capital
was before any profit shifting reforms take place.

This paper contributes to several broader strands of literature. First, an empirical lit-
erature that examines how MNCs allocate their real operations in response to economic
and policy shocks and how this allocation can affect the global economy (Almedia et al.,
2015; Boutin et al., 2013; Desai et al., 2007; Giroud and Mueller, 2015, 2016; Huber, 2018;
Kalemli-Ozcan et al., 2016; Santioni et al., 2017). Second, the vast literature on the economic
implications of corporate income tax. Much of the early research focuses on tax incidence

issues, especially the welfare implications of the corporate income tax (Feldstein, 1978; Feld-



stein and Slemrod, 1980; Gravelle and Kotlikoff, 1989). Another strand of this literature
focuses on the effects of the corporate income tax on firm financing decisions. Bradford
(1981) analyzes the effect of tax on corporate distributions to equity owners. Auerbach and
Hines (2002) and Jensen (1986) examine the implications of corporate tax distortions on
investment efficiency. More recent contributions model the effects of corporate tax on the
structure of the firm and its decisions. Chen et al. (2017) evaluate how a corporate income
tax reduction affects employment thorough affecting the firm’s choice of legal form of organi-
zation. Bilicka and Raei (2023) studies the aggregate outcomes and efficiency consequences
of the differential tax treatment of business incomes, and its impact on firm dynamics, fo-
cusing on the roles of legal forms of organization. Dyrda and Pugsley (2019) investigate
the effects of change in dynamic of legal forms of businesses affected by the corporate tax
structure on the increase in the income inequality. In this paper we are studying the real
effect of tax planning on firm growth and its implications on employment and output.

Third, there is a large related trade literature that studies multinational firms and foreign
direct investment (FDI). Markusen (1984) builds an equilibrium model of multinational firms
based on knowledge capital, i.e., intangible assets that have a joint-input feature, which gives
rise to the economies of multi-plant operations. McGrattan and Prescott (2009) incorporate
technology capital into neoclassic growth model and use it to quantify the gains from opening
to FDI. Ramondo (2014) builds a multinational firm model that combines Lucas (1978) with
Eaton and Kortum (2002), and use it to quantify the gains from opening to FDI. Our paper
proposes a multi-establishment firm model to study the real effects of tax planning on firms’
decisions on location of the operation and the consequences of that on total employment and
output of the economy

In what follows, section 2 describes the stylized facts, section 3 sets up the model, section

4 discusses the policy experiments, and section 5 concludes.

2 Empirical analysis

We start by presenting a set of facts which we use to motivate our theoretical model.
We use Bureau van Dijk Orbis dataset to compile these facts. Orbis provides balance sheet
information for firms’ financial and real variables such as total assets, operating revenue
(turnover), number of employees, profits, etc. First, we use Orbis to show differences in firm
size between multinational and domestic firms for high and low tax countries and second,

we demonstrate what happens to firms’ growth when they add a foreign subsidiary in a low



tax country.

2.1 Descriptive statistics

To showcase differences between firm size in high and low tax countries, we choose France
and Poland during the period 2010 - 2019. We chose these countries for 2 reasons. First,
they have large coverage in Orbis. Second, France is among the countries with the highest
corporate tax rate in Europe, 34%, and Poland is an example of a low tax country with a
corporate tax rate of 19%.2

We classify firms into two categories: multinational and domestic firms. To do that we
use information from Orbis on the location of Global Ultimate Owner (GUO) and on firm
majority-owned foreign subsidiaries. We define a multinational as a firm that has a French or
a Polish GUO and at least one foreign subsidiary.®> Domestic firms are those that do not have
any foreign subsidiaries. To make domestic and multinational firms comparable, we limit
the sample to firms with more than 2, but fewer than 13 establishments. This is to ensure
that we are comparing firms of roughly similar scope, for which the incentives discussed in
our theoretical model matter.* Further, we use consolidated firm level data, which means
that firm financial and fundamentals are aggregated at the firm level.

In Panel A of Table 1, we compare French domestic firms to multinational corporations.
We further categorize MNCs into those with and those without tax haven subsidiaries. The
literature on profit shifting shows that multinational firms that have subsidiaries in tax
havens tend to be more ‘aggressive’ in minimizing their tax liabilities by moving profits from
high to low tax jurisdictions (Dowd et al., 2017b; Gumpert et al., 2016; Hines and Rice,
1994).°

We show that, on average, domestic French firms are larger than MNCs with similar

number of subsidiaries. Specifically, domestic French firms have average total assets of

2Neither France nor Poland had any substantial corporate tax reforms during the period we are examining.

3From the 400,000 French firms we have in our sample 25,000 are multinationals and the remaining are
domestic firms. Hence, multinationals constitute 6% of firms in our sample. This number is consistent with
studies that use corporate tax returns data in Europe and categorize firms into MNCs and domestic firms
(Bilicka (2019)).

4Amongst the domestic firms, the vast majority — almost 94% — are single establishment. Amongst
domestic firms with multiple establishments, 53% have 1 subsidiary, 17% have 2 subsidiaries, and 95% of
firms have fewer than 13 subsidiaries. Of MNCs with multiple establishments, 30% have 1 subsidiary, 14.5%
have 2 and 20% of the sample have more than 13 subsidiaries with a maximum of 1,404.

5Many papers use the presence of tax haven in the ownership structure of a multinational to proxy for
their ability to shift profits to low tax jurisdictions (Bilicka et al., 2023; Bilicka and Scur, 2021) and presence
of tax haven subsidiaries further allows these firms to directly move profits to those tax haven subsidiaries.



Table 1: Average firm size - domestic vs multinational firms.

Panel A: French firms

domestic MNC MNC without havens MNC with havens

total assets 82281 64046 66498 57637
employment 287 164 173 139
turnover 87446 48360 51142 41106
ROA 0.027 -0.124 -0.141 -0.079
Effective tax rate 0.173 0.079 0.082 0.071
In(sales per employee) 5.825 5.186 5.064 5.497
age 29.392  26.372 26.422 26.226
No of subsidiaries 3.22 3.55 3.40 4.00
Observations 3600 1452 1080 372

Panel B: Polish firms

total assets 12436 13965 14224 11908
employment 104 117 121 82

turnover 14255 15730 16092 12868
ROA 0.008 0.033 0.034 0.019
Effective tax rate 0.142 0.140 0.145 0.108
In(sales per employee)  4.857 4.980 4.978 4.993
age 28.137  26.613 27.782 17.429
No of subsidiaries 2.589 3.210 3.182 3.429
Observations 3852 744 660 84

Note: Total assets and turnover numbers are averages in thousands of $USD. Employment is
a simple average. No of subsidiaries is the average number of subsidiaries that a firm reports.
We only include firms which report consolidated financial accounts. Source: Orbis data.
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approximately $82.3 million USD, employ an average of 287 people, and generate around
$87.41 million USD in turnover. In contrast, MNCs with comparable operations have total
assets of $64 million USD, employ an average of 164 people, and have a turnover of $48.4
million USD. These disparities are further illustrated in Figure 1, where we compare the size
distributions of domestic and multinational French firms across the three size dimensions.
Note that these patterns are consistent across most sectors, except for agriculture, retail
trade, and mining (see Figure Al).

Focusing on the last two columns of Panel A in Table 1, we observe a more pronounced size
difference between MNCs that have tax haven subsidiaries and those that do not. Specifically,
MNCs with tax haven subsidiaries are smaller in terms of total assets, employment and
turnover, than those without tax haven subsidiaries in their ownership structure. When
comparing the Effective Tax Rate (ETR) — the ratio of tax liability to pre-tax profit and
loss — we find a higher ETR for domestic firms relative to MNCs and an even lower ETR for
MNCs with tax haven subsidiaries. This is consistent with a notion that the MNCs in our
sample are able to minimize their tax liabilities more effectively, especially when they have
tax havens in their ownership structure.

In Panel B of Table 1, we examine Polish firms to draw parallels with our analysis on
French firms. Contrary to what we observe in France, the size dynamics in Poland are
inverted; domestic firms are generally smaller than MNCs with a comparable number of
subsidiaries. However, Polish MNCs with tax haven subsidiaries exhibit the same patterns
we identified among French firms. This aligns with our theoretical framework, suggesting
that firms in low-tax jurisdictions do not move operations to other low-tax countries (tax
havens in this case) to shift profits.

We then compare profitability (ROA) and effective tax rates (ETRs) of French (Panel A)
and Polish (Panel B) subsidiaries that belong to domestic and multinational firms. In Panel
A in Table 2, we show that French subsidiaries of multinationals report lower ETRs and
ROAs in France than domestic firms. This is consistent with a large literature that argues
that sensitivity of profits to statutory corporate tax rates is evidence of profit shifting and
shows that subsidiaries of MNCs report lower profits in countries with high statutory tax
rates relative to countries with low statutory tax rates (Beer et al., 2020; Dharmapala and
Riedel, 2013; Hines and Rice, 1994; Huizinga and Laeven, 2008). In our case, subsidiaries
of French MNCs report profits that are lower than those of subsidiaries of French domestic
firms which supports a notion that they shift profits away from France, which is a high-tax
country. In turn, subsidiaries of Polish MNCs (Panel B) tend to report higher ROAs and



ETRs than subsidiaries of Polish domestic firms, consistent with a notion that MNCs shift
profits towards Poland, which is a low tax country. Within the MNC sample, subsidiaries
with tax haven affiliates report lower ROA and ETRs, both in France and in Poland. Taken
together, these results are consistent with the presence of profit-shifting activities amongst

the firms that we analyze.

Table 2: Comparison of Domestic Subsidiaries.

Panel B: French firms
domestic MNC MNC without havens MNC with havens

ROA 0.051 0.034 0.034 0.031
ETR 0.110 0.107 0.107 0.106
No of subsidiaries 1.827 2.285 2.195 2.737
Observations 117780 19488 16248 3240

Panel B: Polish firms

ROA 0.047 0.070 0.073 0.008
ETR 0.128 0.157 0.158 0.138
No of subsidiaries 1.572 1.914 1.902 2.182
Observations 93420 3084 2952 132

Note: This table compares average profitability and effective tax rates for domestic subsidiaries
of both domestic firms and MNCs in our sample. Profitability is ROA - returns on assets -
defined as the ratio of profit and loss before taxes and total assets. ETR is effective tax rate,
defined as the ratio of tax liability and profit and loss before taxes. Source: Orbis data.

2.2 Impact of adding a subsidiary on firm growth

While evidence from section 2.1 suggests that firms in high-tax countries that have foreign
subsidiaries are smaller than those that only have domestic subsidiaries, we present this
evidence using a snapshot of ownership information from 2019. As such, the size differences
could be driven by differences in the growth path that these firms are on. In this section,
we specifically consider the historical ownership from Orbis database to answer a question
of what happens to firm growth when a firm expands abroad, especially towards tax havens.
For the purpose of the analysis in this section, we consider the universe of firms available in

Orbis, limiting the sample to firms that have fewer than 13 subsidiaries, similar to section



2.1. Note that the empirical evidence in this section is still preliminary.

To examine the potential effect of profit shifting on growth, we pick a set of firms that
added a subsidiary, either domestic or foreign, between 2007 and 2019. We distinguish
between adding a foreign subsidiary in a non-tax haven country and a foreign subsidiary
in a tax haven country to understand the profit shifting motives directly. As such, in our
empirical model we compare growth rates of firms that added a domestic subsidiary to those
that added a foreign subsidiary in a non-haven country and a foreign subsidiary in a tax haven
country in a framework akin to triple difference-in-differences model. Since the decision to
open a subsidiary domestically or abroad is not exogenous, we do not treat these estimates
as causal, but as evidence supporting the mechanisms our theoretical model outlines. As

such, we estimate the following:

Growthy = a + Bpost; X new fsub; + ypost; X newhavensub; + n; + 0; + €; (1)

where Growth; is a measure of firm growth, using one of the total assets, employment and
turnover. post; is a dummy equal to 1 in the years after a firm opens up a new subsidiary,
zero before. new fsub; is a dummy equal to 1 if a firm opens up a foreign subsidiary during
a sample period, newhavensub; is 1 when that foreign subsidiary is in tax haven. n; are firm
fixed effects and ¢, are year fixed effects and €;; is an error term. We cluster standard errors
at the firm level in each estimation. The coefficient of interest, v, shows the differential effect
of opening a foreign subsidiary in a tax haven location on firm growth relative to opening a
foreign subsidiary in a non tax haven location.

We present results in Table 3, distinguishing between MNCs headquartered in high tax
and low tax countries in odd and even columns, respectively. We find that adding a new non-
tax haven subsidiary has no effect on firm growth relative to adding a domestic subsidiary.
However, adding a tax haven subsidiary reduces growth rate of firms that are headquartered
in high-tax countries. We do not see a significant effect of adding a tax haven subsidiary on
growth on firms that are headquartered in low-tax countries. Specifically, firms that added a
tax haven subsidiary had 4.4% lower growth rate in terms of assets, 3.6% lower growth rate
in terms of employment and 6.1% lower growth rate in terms of turnover than firms that
added a foreign non-haven subsidiary. In Figure 2 we show the dynamic evolution of firm
growth after a new subsidiary is added to firm ownership structure. To do so, we estimate
an event study, where an event is a year before the new subsidiary is opened. In the figure

we plot the differential effect of the subsidiary opening on firms growth, comparing growth
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of firms that opened a foreign non-tax haven subsidiary relative to those that opened a tax
haven subsidiary. In blue, we plot the effects for firms headquartered in low tax countries
in and black firms headquartered in high tax countries. We observe that growth rates fall
one year after a tax haven subsidiary is opened, suggesting that this fall is related to this
opening of the new subsidiary. For firms headquartered in low tax countries growth rates
are not significantly different for firms that opened up a non-haven subsidiary versus those
that opened a tax haven subsidiary before the subsidiary is opened. However, the pre-trends

do suggest a relative slowing down in growth rates for the latter firms.

Table 3: Impact of adding a subsidiary on the firm growth

(1) (2) (3) (4) () (6)

total assets employment turnover

high tax low tax high tax low tax high tax low tax

post X new fsub; 0.010 0.005 0.004 0.002 0.007 0.017
(0.006)  (0.007) (0.006) (0.006) (0.012) (0.011)
post X newhavensub; -0.044*** -0.009 -0.036*  0.005 -0.061* -0.006
(0.017)  (0.014) (0.016) (0.012) (0.029) (0.022)

Observations 60,502 41,804 227771 23,314 51,373 41,334
number of firms 22,467 24,589 57,5716 10,922 18,876 22,216
Dep. var mean 0.054 0.043 0.047 0.036 0.055 0.043

Note: This table shows the effect of adding a new foreign subsidiary on firm growth. In columns
1 and 2, we show the effect on growth rate of total assets, in columns 3 and 4 on growth rate
of employment, in columns 5 and 6 on growth rate of turnover. In odd columns, we use a
sub-sample of firms that are located in high-tax countries, defined as those with above median
statutory corporate tax rate across all years 2007 — 2018. In even columns, we use a sub-sample
of firms located in low-tax countries, defined as those with below median statutory corporate
tax rate across all years 2007 — 2018. post is equal to 1 in the year a firm acquires a foreign
subsidiary, new fsub is 1 if that subsidiary is in a non-haven location and newhavensub is 1
if that subsidiary is in a tax haven location. Each specification includes year and firm fixed
effects. Standard errors are clustered at the firm level. Source: Orbis data.

Summary These observations serve as the foundation for our theoretical model, in which
we outline a mechanism by which tax considerations can impact firm’s growth prospects and,
consequently, its size. This has broader implications for aggregate employment and could

potentially influence the allocation of resources within the economy.
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3 Model

In this section, we introduce a model of multi-establishment firm dynamics that extends
the foundational work of Hopenhayn (1992), Hopenhayn and Rogerson (1993), and Atkeson
and Burstein (2010). Incorporating insights from Xi (2023), our model enriches the frame-
work by adding multi-establishment operations and technology capital as key components.
Echoing the ideas in McGrattan and Prescott (2009), we define technology capital as a firm’s
proprietary expertise, which could include patents, blueprints, brands, or knowledge of local
supply chains. Importantly, some aspects of this technology capital can be non-rivalrous,
allowing multiple establishments within the same firm to utilize them concurrently. This pro-
vides a natural mechanism for firms with substantial technology capital to expand along the
extensive margin, thereby adopting a multi-establishment organizational structure. Build-
ing on this general framework, our model further delineates the strategic choices firms face
when considering expansion. Firms have the option to either expand production by es-
tablishing additional units in their primary location—referred to hereafter as ”domestic”
establishments—or by maintaining the main unit in the primary location while situating
all subsequent establishments outside of it, which we term as ”foreign” establishments. In
essence, a firm can opt for a structure composed entirely of domestic establishments, which
we call domestic firms, or one that combines a single domestic establishment with multiple
foreign ones and we call multinational firms. We employ this modeling framework to in-
vestigate the impact of tax planning motivations on a firm’s establishment choices and the

subsequent consequences for the distribution of firm sizes.

3.1 Model Environment

There is a continuum of firms with measure normalized to 1. Each firm is defined with

a stock of technology capital x which is drawn from a probability density function ¢(x). A

firm decides on how to divide the technology capital x between the non-rival firm-specific

intangible capital z ¢, and the rival establishment-specific intangible capital, z., using a linear
technology:

T+ T <@ (2)

For firm-specific intangible capital, examples include elements such as patents, blueprints,
and brand names. On the other hand, establishment-specific intangible capital could encom-

pass managerial skills and expertise in local production processes, along with other conditions
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that affect production. It’s important to note that in our model, the establishment serves as
the basic unit of production. Firms have the flexibility to operate multiple establishments
(more than one in our setup) and can make choices regarding the number and locations of

these establishments.

3.1.1 Domestic firms

Domestic firms are those that have all their establishments located in the mainland.
In simpler terms, all their establishments are domestic and fall under the main location’s
corporate tax rate.

For production, the domestic establishment utilizes three key inputs: firm-specific intan-
gible capital zf, establishment-specific intangible capital z., and labor h. These inputs are

combined to generate output y based on the following production technology:
Y= fD(xﬁ Tey h) = (x?$i_a)l_’yh7 (3)

where a determines the importance of technology capital in the establishment’s production,
and 1 — v measures the importance of intangible capital («,y € (0,1)). A firm needs to hire
at least c” units of labor to create and operate a domestic establishment which we interpret

at the fixed cost of creating/running an establishment.

3.1.2 Multinational firms

Multinational firms are those that include both domestic and foreign units in their orga-
nizational structure, and their profits are taxed according to the foreign location’s tax rate.
This is an abstract way to model profit shifting practice.

Similar to a domestic establishment, a foreign establishment uses firm-specific intangible
capital x ¢, establishment-specific intangible capital ., and labor h as inputs in the following

production technology:

y=f"(25,2e,h) = (2F((1 = p)ze)' =) 70 (4)

where p < 1 is the depreciation of establishment-specific intangible capital that occurs due
to moving the production outside the mainland. We can think of this depreciation as a
lack of knowledge about the market or the supply chain in the new location compared to

the mainland. This concept aligns with what Alviarez et al. (2020) term as technology
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transfer costs. They contend that a firm’s productivity depends on country’s infrastructure,
regulations, and the quality of the supply chain. Therefore, multinational enterprises (MNEs)
can only leverage a portion of their productivity when operating in foreign locations.®

Also, a firm needs to pay fixed cost, cp, measured in units of labor to create and operate a

foreign establishment.

3.2 Firms decisions

As we mention earlier, a firm with the technology capital x, can choose to be a domestic
or a multinational organization and that depends on the after-tax profit of either options.
we define variable 7 € {D; M} to reflect this choice.

3.2.1 Domestic firms’ problem, 7 = D

We model the firm’s decision-making as a two-stage process. In the first stage, the
domestic firm decides the number of establishments np > 1 it want to create and its labor
demand hp given the wage rate w and its stock of technology capital x, to maximize the
after-tax profit. In the second stage, given {x,np, hp}, the firm determines how to distribute
its technology capital and labor across its establishments to maximize output. We’ll outline

the decisions made in the second stage first, followed by those in the first stage.

The second stage; the output maximization problem that a firm solves at the second

stage can be described in the following way. Taking {z,hp,np} as given, the firm chooses

6This is also the concept that has been established in the management literature in depth. Studies
have emphasized the crucial role of knowledge transfer in the performance of foreign subsidiaries within
multinational enterprises (MNEs) (Sammarra and Biggiero, 2008; Van Wijk et al., 2008). Fang et al. (2007)
shows that the success of international corporate diversification depends on a firm’s capability to transfer
knowledge to its subsidiaries. As knowledge resources are imperfectly mobile, a firm may find it difficult
to transfer knowledge to its subsidiaries. Further, it has been increasingly acknowledged that a firm’s
embeddedness in its business network is an important explanatory factor for its performance (Dyer and
Singh, 1998; Hakansson and Snehota, 1989; McEvily and Zaheer, 1999; Uzzi, 1996). The importance of
embeddedness in relationships with local customers, suppliers and other partners has also been demonstrated
in the context of the multinational corporation (MNC) (Andersson et al., 2005). For instance, local network
embeddedness has been shown to positively impact a subsidiary’s sales growth, market share, and profitability
(Andersson et al., 2002a,b). All of these are consistent with our modeling choice of p here.
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{wf, e 5, hj};2 to solve this problem:

np

j=

s.t.

np np
dohi<hp Y we; <
j=1 j=1

Tetaxp <

where 7. ; and h; are the establishment specific intangible capital and the labor demand
for establishment j. Given that all establishments have the same production technology, the

solution to the firm maximization problem is:

hD Le
hj=—, cj=— , ve=1—-a)r , zy=ax
np np

Substituting this solution into (5), the production function for the firm will be
FP(x,hp,np) = ¥p(np*x)'Thp? (6)

where Up = (a®(1 — a)'7*)!77. Notice that as the firm has nj, establishments, the level

of output depends on ny, as well as technology capital x.

The first stage; given the wage rate w, the firm with intangible capital x chooses {np, hp}

to maximize the after-tax profit:
7P () = max (FD(:U, hp,np) — whp —wnDcD)(l —tp) (7)
where tp is the domestic corporate tax rate. Here, we are assuming that the mainland

has a linear tax structure levied on the net profit of the firms. In other words, firms pay a

proportional tax rate tp on each unit of their profit.

3.2.2 Multinational firms’ problem, 7 = M

In this case, we are assuming that the firm can have one domestic establishment, and np >
1 foreign establishments. We can think of the domestic establishment as the headquarter

where in addition to production. We can describe the profit function of the firm in the
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following way:

™ (z) = max {(fD(xf,xeD,hD) — whp — weP+ (8)
xf»IethhD,
Tep NF

FF(hF,nF,xf,xep) — whp — wnFcF>(1 — tF)}
s.t.

l’f‘i‘[EeF—i—l’eDSx

where hp is the labor demand for the domestic establishment, hp is the aggregate labor
demand for foreign establishments, np is the number of foreign establishments, x ¢ is the firm-
specific intangible capital, z.p is the establishment-specific intangible capital for the domestic
establishment, x.r is the sum of establishment-specific intangible capital used in foreign
establishments, and ¢z is the corporate tax rate in the location of foreign establishments.
Note that we are assuming that, if a firm decides to create and run foreign establishments,
then all the profit generated in both domestic and foreign establishments will be taxed
according to the tax regime of the foreign location. This setup is meant to model the
tax planning that happens in multi-establishment firms with subsidiaries in low-tax areas.
Hence, we allow the firm to shift all of the profit it makes in a high tax domestic location

to the low tax foreign location.
In (8), F¥'(hp,np,x¢, z.r) is defined as

nr
FE(hp,np, g aer) = max Y fF (xg, 005, hy) (9)
Ze il =1
s.t.

ng
D hy < hr
j=1

ng

er,j S TeF
j=1

in which, similar to (5), as all foreign establishments have the same production tech-
nology, the firm will distribute labor hpr, and intangible capital x.r equally among all ng

establishments.
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Choosing the firm structure, a firm with the technology capital x, chooses between a

domestic and multinational structure by comparing the after-tax profits of each option
m(x) = max{7?(z), 7 (x)} (10)

Choosing the structure of firm, i.e. being domestic or multinational hings on how the
two types of establishments compare with each other that affects the after tax profit of each
structure. The first difference between a domestic and a foreign establishment is with respect
to the fixed cost of creating/running an establishment. Domestic ones are facing a lower
fixed cost compared to foreign establishments, (¢ < ¢f'), which is a common assumption
in the literature. The second difference between the two is with respect to depreciation of
establishment-specific intangible capital, which we show with parameter y in the model. For
foreign establishment, ¢ > 0, indicating that part of the establishment-specific intangible
capital is lost due to depreciation, while the value of p for the domestic establishments
is 0. Finally, tax implications differ between the two structures. If a firm chooses to be
domestic, meaning to have only domestic establishments, the profit is subject to corporate
tax at rate tp, whereas a multinational firm, meaning the one with both domestic and
foreign establishments, the profit is taxed at ¢ which we assume to be lower than tp. this
is basically the way our model captures the profit shifting practice aimed at reducing the

firm’s overall tax liability.

4 Parametrization

The French economy is assumed to be the high tax jurisdiction benchmark and the
model parameters are chosen to match the key aspects of French firms that we have in the
empirical part - taken from ORBIS database -. We assume the intangible capital x, has a
Pareto distribution with tail parameter & and scale parameter x,,.

One set of parameters are picked from the literature. The parameters that governs return
to scale, i.e. span of control, at the establishment level, v is chosen to be 0.8 (Guner et al.
(2008)). Tax rate for mainland, ¢p set to 34% and tax rate that imposed on multinational
firms, t = 15%, which corresponds to the corporate tax rate in lower tax counties in Europe.

The rest of parameters are determined jointly.
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Table 4: Parameter Values

Parameter Value Description

« 0.34  importance of technology capital

y 0.8  span of control parameter

1 0.9  depreciation of x, for foreign est.

cP 5.5 cost of operating domestic establishment
et 6 cost of operating foreign establishment

1.3 tail parameter for intangible capital distribution

T 0 scale parameter for intangible capital distribution
tp 0.34 tax rate for mainland
tr 0.15 tax rate for abroad

Note: This table summarizes values of parameters with brief descriptions.

5 Findings

In this section, we explain the outcome of the model, which is plotted in the following
figure. Subsequently, in the discussion section, we conduct three experiments to assess the
model’s predictions under different circumstances.

In executing the model, we set the wage rate to a normalized value of 1, assuming wage
rates are the same in both the mainland and foreign locations. This choice is intentional;
our primary objective is to isolate and assess the impact of tax planning on the decision to
establish a foreign unit. By doing so, we aim to abstract from other incentives like reduced
production costs through lower wages or cheaper capital, topics that have already been
extensively covered in existing literature.

The initial graph in Figure 3 provides a comparative analysis of after-tax profits for
firms opting for either a domestic or multinational structure, plotted against various levels
of technology capital (z). For firms with smaller amounts of z, the model suggests that a
domestic structure is more profitable. This is primarily because domestic firms experience
zero depreciation of their establishment-specific intangible capital x., incur lower fixed and
operational costs, but are subject to a higher tax rate on their profits. These factors tend to
offset the negative impact of the higher tax rate, making it advantageous for smaller firms
to remain domestic.

As x increases, the scenario changes. Firms with higher levels of technology capital find it
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Figure 3: Output of the model with baseline parameters
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more beneficial to transition to a multinational structure. Despite facing higher operational
costs and some depreciation of x., the lower foreign tax rate becomes a significant factor,
making the multinational option more profitable as x grows.

Further insights can be gleaned from the second and third plots in Figure 3. These
plots reveal that for the same level of intangible capital x, firms operating as multinationals
typically opt for fewer establishments and employ fewer workers. The fourth plot underscores
a noteworthy consequence: opting for a multinational structure results in a decline in overall
production levels for firms with higher x.

Overall, our model suggests that although tax planning benefits make the multinational
structure attractive for firms with high levels of technology capital, this choice comes with

trade-offs in terms of reduced production and employment levels in the economy.

6 Discussion

To better understand the significance of the various mechanisms highlighted in our model,

we conducted three experiments and contrasted their outcomes with the baseline scenario.

6.1 Uniform tax structure in domestic and foreign locations

The primary motivation for firms to opt for a multinational structure is the tax benefits
it offers. In this experiment, we neutralize this incentive by setting equal tax rates in both
domestic and foreign locations and then rerun the model. Our goal is to evaluate the cost
of tax planning in terms of aggregate output and employment for the economy.

As anticipated, in this scenario, no firms opt for a multinational structure, as shown in
Figure 4. Firms with higher levels of technology capital consequently grow larger than their
benchmark counterparts, both in terms of overall size and the number of establishments.
With uniform tax rates in both locations, total output increases compared to the baseline
case. This experiment validates that tax planning incentives lead to smaller firms and,

subsequently, reduced economic output.

6.2 Equalized fixed cost for domestic and foreign establishments

Tax rates aren’t the only difference between a domestic and a foreign establishment; the
running costs are also lower for domestic establishments. Consequently, the lower cost of

creating and operating domestic establishments is one of its advantages. In this exercise, we
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Figure 4: Output of the model with uniform tax structure in domestic and foreign locations
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compare the importance of this advantage on firms’ choice by equalizing the cost of running
for both types of establishments. Therefore, we are taking away one of the advantages of
being a domestic firm. As shown in Figure 5, the level of technology capital at which firms
choose to become multinational over domestic is lower than in the benchmark case. Further,
when compared to the benchmark case, the total output of firms is smaller because firms

with lower levels of x opt to be multinational.

6.3 Assessing the trade-off between tax incentive and labor cost

advantage

Besides the advantages of tax planning, the opportunity for cheaper labor costs is another
compelling reason for a firm to go multinational. In this exercise, we measure the influence
of tax planning against the allure of lower labor costs. To do so, we standardize tax rates
across both locations while modestly increasing the labor costs for domestic establishments.
Essentially, we substitute the tax incentive with an incentive for lower labor costs. Figure 6
presents the model’s outcomes. When compared to tax planning, we find that the appeal of
lower labor costs is a stronger driver for firms to opt for a multinational structure.

As observed in the final plot of the figure, only firms with lower levels of technology capital
opt for a domestic structure. The technology capital threshold for preferring a multinational
setup is significantly lower in this scenario compared to when tax planning incentives are in
play. However, this does not entail the downsides commonly associated with tax planning.
As depicted in the second and fourth plots in Figure 6, opting for a multinational structure
in this case leads to higher labor hiring and increased output. This is because the cost of
production is more favorable in foreign establishments. Therefore, when a firm’s intent for
establishing foreign subsidiaries is to benefit from lower labor costs, a multinational structure

actually boosts aggregate output compared to a solely domestic operation.

7 Conclusion

In this paper, we analyzed the consequences of profit shifting for firm growth. Using firm-
level balance sheet data we find that multi-establishment domestic firms tend to be larger
than comparable multinational firms with subsidiaries in tax havens. Our results support
the notion that some firms prioritize tax savings over domestic expansion, which can result

in reduced output and employment.
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Figure 5: Output of the model when the cost of creating an running an establishment is
equalized in both locations

After-tax Profit of the Firm
50 T T T T T T

domestic -

******* multinational oo
25—

0 100 200 300 400 500 600 700 800 900 1000 1100

500

250

0 100 200 300 400 500 600 700 800 900 1000 1100

6 T T T T T T T T T T

0 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 1100

Output of the Firm
T T

500 T T T T

250 T

| | | |
0 100 200 300 400 500 600 700 800 900 1000 1100

Indicator variable for choosing to be domestic
T T T T

[

0 100 200 300 400 500 600 700 800 900 1000 1100
Technology Capital x

Note: for all figures, the horizontal axis is the technology capital z.

24



Figure 6: Output of the model with cheaper labor in foreign location
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We developed a novel firm dynamic model with multi-establishment firms to explain the
mechanism driving this empirical observation. In our model, firms choose to expand their
operations by either growing the size of each of their establishments or by opening a new
establishment. They can open a new establishment either in a domestic, high-tax location
or in a foreign, low-tax location. We use this model to study the real effects of tax planning
incentive on firm’s size and total output of the economy. We consider the total output to
be GNP to take into account the output generated by MNCs abroad. We find that the
consequence of firms setting tax bill minimization as their objective is a lower production
and employment level for the economy.

Our results have important implications for policymakers who are concerned about the
effects of profit shifting on the economy. By showing that profit shifting can result in reduced
output and employment, our findings clarifies the real costs of firms engaging in tax planning
activities. Our study and the model we developed here is useful from a policy perspective,
especially when evaluating costly policy proposals that are targeting tax avoidance practices.
This model can provide a measure of the potential benefit of those policies for the economy in
terms of real output and employment which can be compared with the costs of implementing

those policies.
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Appendices
A Additional empirical evidence

Figure A1l: Industry heterogeneity - differences between domestic and multinational firms.
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Note: Total assets and turnover numbers are averages in thousands of $USD. Employment is a
simple average. Only firms which report consolidated financial accounts for all their establish-
ments. Source: Orbis data.
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