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1 Introduction

Anecdotal evidence suggests that many large multinational enterprises (MNEs) pay
strikingly little taxes on their worldwide profit (e.g. Sullivan, 2017, Cerullo, 2019).
Media and parliamentary investigations into the tax structures of some of these firms
show that many run complex and sophisticated international tax avoidance schemes.
Recent years have also seen the emergence of a flourishing academic literature that
provides systematic evidence that multinational profit shifting is a quantitatively rel-
evant phenomenon (see, e.g. Huizinga et al., 2008, Dowd et al., 2017, Tørsløv et al.,
2018). Several shifting channels have been identified. A particularly important one is
the strategic mis-pricing of intra-firm trade (see e.g., Heckemeyer and Overesch, 2017,
Cristea and Nguyen, 2016, Davies et al., 2018, Liu et al., 2020).

A number of recent papers also discuss the fiscal implications of profit shifting, by
quantifying the corporate tax revenue lost in high-tax countries (e.g. Tørsløv et al.,
2018) and assessing the implications for international tax competition (e.g. Keen and
Konrad, 2013). Other consequences of profit shifting have been largely ignored, in turn.
In this paper, we quantify the impact of profit shifting on product market outcomes.
There is a strong presumption among policymakers that international tax avoidance
implies an unfair competitive advantage for multinational firms. The introductory sec-
tion to the OECD’s base erosion and profit shifting (BEPS) action plan, which sets
the agenda for recent years’ worldwide coordinated fight against profit shifting, states:
"Failing to take advantage of legal [profit shifting] opportunities [...] can put [...] [MNEs]
at a competitive disadvantage. Similarly, corporations that only compete in domestic
markets [...] have difficulties competing with MNEs that shift their profits across bor-
ders to avoid or reduce tax" (OECD, 2013, p. 8).
In this paper, we empirically assess the link between profit shifting and product market
outcomes. Our analysis draws on rich firm-level data in high-tax countries in Europe
and exploits variation in transfer pricing legislation that aim to inhibit tax-motivated
mis-pricing of intra-firm trade and related profit shifting to low-tax countries. Specifi-
cally, we assess whether closing the gap between the tax costs faced by national firms
and MNEs improves national competitors’ product market performance.

To obtain guidance for the empirical analysis, we develop a simple monopolistic
competition model, where multinational and purely national firms compete in product
markets. Production requires an input good, which national entities (NEs) source from
national input suppliers. MNEs, in turn, obtain their inputs from a subsidiary located in
a low-tax country. In the absence of constraints on multinational profit shifting, MNEs
set the input price above the arm’s length price to shift income to the low-tax entity.
This lowers their effective tax costs and increases their sales at the expense of national
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firms. Tighter transfer pricing provisions alter firm behavior. They impose additional
tax costs on MNEs by limiting opportunities for trade mis-pricing and by raising firms’
tax compliance burden (see, e.g. Durst, 2010).1 The model predicts that MNEs react to
these cost shocks by increasing output prices and lowering sales. This has repercussions
on national competitors, whose sales increase. The impact on national firms’ mark-ups
is theoretically unclear and depends on the shape of the demand function.2

We take these hypotheses to the data and assess how changes in transfer pricing reg-
ulations impact the product market outcomes of national firms. Our empirical analysis
relies on a difference-in-differences strategy and compares the impact of transfer pricing
provisions on NEs’ sales and mark-ups, differentiating between NEs that are strongly
and weakly exposed to multinational competitors. The base specifications include a
full set of host country-year fixed effects and thus non-parametrically control for con-
founding factors at the host country-level. Put differently, our difference-in-differences
strategy compares the response behavior of NEs in the same country, which differ in
their exposure to MNE competitors. Additional models refine this analysis and show
that the result remain unchanged when we compare NEs in the same country and the
same industry section, which differ in their exposure to MNE-competitors.

As our empirical setting is a two-way fixed effect design, where firms are subject
to a staggered treatment, the estimates may, however, be biased in the presence of
heterogenous and dynamic treatment effects (e.g. Goodman-Bacon, 2021). In our em-
pirical application, these concerns are dampened by the fact that a substantial fraction
of firms in our data are "never-treated" - that is, they operate in markets where they
face no multinational competitors. In sensitivity checks, we, moreover, show that our
results are robust to using estimators that are unbiased under heterogeneous and dy-
namic effects (de Chaisemartin and D’Haultfoeuille, 2022a).

The empirical analysis draws on rich firm-level data provided by Bureau van Dijk.
The data allows identifying NEs and MNEs with their global affiliate network. The
sample period comprises the years 2000–2013, when numerous high tax countries in

1Durst (2010) stresses that large multinational groups spend millions of US dollars annually to
comply with transfer pricing laws. Along similar lines, surveys of tax practitioners reveal that interna-
tional transfer pricing laws belong to the most important tax challenges of multinational groups (see,
for example, Ernst & Young, 2007).

2Note that additional MNE costs from tighter transfer pricing provisions may be variable or fixed
in nature. If profit shifting volumes are unrelated to company size, then reductions in shifting activities
correspond to a fixed cost increase. If profit shifting positively correlates with company size, reductions
in profit shifting reflect an increase in variable costs. Analogously, some compliance costs may be fixed
in nature, others variable (transfer price documentation, e.g., becomes more costly the more varieties
are traded internationally). In consequence, MNEs may respond to tighter transfer pricing provisions
by intensive margin adjustments (reducing their sales) or by extensive margin adjustments (exiting
the market). National firms respond by increasing their sales or by entering the market. Our data is
not well suited to model entry and exit decisions. We thus focus on intensive margin adjustments.
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Europe unilaterally tightened their transfer pricing provisions - among others by intro-
ducing regulations that require firms to contemporaneously document internal transfer
prices and report them to the tax authority.3 We determine the impact of these rules
on the product market outcomes of national firms, which differ in their exposure to
multinational competitors. Product market outcomes are measured by the value of
national firms’ sales and input factor use (assets, employment and wage costs). The
latter variables serve as proxy for firms’ sales quantity, which is unobserved in account-
ing data. We, moreover, follow De Loecker and Warzynski (2012) and Ackerberg et al.
(2015) and use the accounting data at hand to estimate firm-specific mark-ups.

Competitors in product markets are identified as entities operating in the same 4-
digit industry and the same country. For each national firm in the sample, we construct
a measure that captures NE’s exposure to multinational competitors. To avoid obvious
endogeneity problems, exposure is calculated for the first sample year and is kept
constant throughout the sample frame. We run extensive robustness checks, where we
show that changes in the definition of firms’ MNE-exposure do not impact our results.
Among others, we create measures that capture NE’s exposure to multinational firms
that tend to be aggressive profit shifters (that is, we focus on MNE groups with a
presence in a tax haven economy).

This firm-level data is linked to information on the tightness of countries’ transfer
pricing provisions. Transfer pricing rules regulate that intra-firm trade is to be priced
at ’arm’s length’: the internal trade price must correspond to the price that would have
been chosen by independent parties. Even conditional on the existence of transfer pric-
ing rules, the regulations widely vary in scope across countries. Their tightness depends
on multiple factors, among others, on whether firms are required to contemporaneously
document intra-firm transfer prices, on the allowed methods to calculate arm’s length
prices, on penalty regimes and the strictness with which transfer pricing rules are en-
forced. We follow Mescall and Klassen (2018) and aggregate these dimensions into one
index reflecting the scope of transfer price regulations.4

The empirical results indicate that MNEs that become subject to tighter transfer
pricing regulations - as measured by the sketched transfer pricing index - in their host
country observe an increase in their effective tax costs. This is in line with prior evi-
dence (e.g. Beer and Loeprick, 2015) and suggests that transfer pricing regulations bite
and limit tax avoidance activities through mis-pricing of intra-firm trade. We add to the
literature by documenting that national firm performance improves when multinational

3From 2013 onwards, countries in Europe and around the world engaged in multilateral efforts to
tighten transfer pricing provisions, in turn. These changes are a common shock to all multinational
firms in the European Union and worldwide - and, in part, also directly impact national firms. They
are hence less well suited to identify the effect of interest.

4This index is used in other prior work, e.g. Liu and de Mooij (2020).
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competitors become subject to tighter transfer pricing regulations. Our results suggest
that NEs’ significantly increase their sales value and quantity in response to tighter
transfer pricing rules if they are strongly exposed to multinational competitors. When
comparing NEs, which operate in industries that feature an average MNE-market share
(34%) to NEs that are unexposed to MNE-competitors, a one standard deviation in-
crease in the tightness of transfer pricing provisions is found to raise the former firms’
sales by 1.9%. When accounting for NEs in industries that are dominated by MNE
competitors (i.e. with an MNE-market share close to 1), the estimates suggest that the
latter firms’ sales rise by 5.7% when the transfer pricing score increases by one stan-
dard deviation. We analogously find a significantly positive effect of transfer pricing
provisions on input factor use, which is consistent with increased firm production and
sales. The results, in turn, reject significant changes in national firms’ mark-ups.

These findings carry important policy implications. The impact of profit shifting ac-
tivities - and constraints on them - is shown to go beyond tax revenue losses in high-tax
countries that have been in the focus of the existing literature. Product market out-
comes are distorted as well, which can have non-negligible distributional and efficiency
consequences. The sketched product market distortions may imply that income is re-
distributed from owners of national firms to owners of multinational firms. If effective
corporate tax burdens are, in part, passed on to workers and consumers, this can have
repercussions on the distribution of wages and consumer rent: workers (consumers) of
multinational firms benefit at the expense of workers (consumers) of national firms.5

On efficiency grounds, differences in tax costs across firm types imply that sales vol-
umes and market shares are not solely governed by productivity differences, but are
also shaped by differences in effective tax costs.

Our paper contributes to a growing literature on multinational profit shifting. Exist-
ing empirical work is concerned with identifying profit shifting channels and quantifying
their relevance (see, e.g. Dharmapala, 2014, Heckemeyer and Overesch, 2017, Riedel,
2018 and Tørsløv et al., 2018 for surveys). Implications of profit shifting are mostly
discussed from a fiscal perspective. Other consequences are largely ignored, in turn,
including the impact of profit shifting on product market outcomes. An exception is
Martin et al. (2020) who document - based on US firm data - that corporate tax avoid-
ance is positively associated with firm-level sales. They show that in particular large
MNEs expanded their tax avoidance activities over recent years - responding to a drop
in IRS audit rates - which contributed to the observed rise in market concentration.
The evidence in our paper confirms these findings but differs from Martin et al. (2020)

5These arguments presume that there is no full diversification, i.e. that firm owners do not in equal
shares participate in MNEs and NEs; workers do not in equal shares supply labor to MNEs and NEs
and consumers do not in equal shares consume products from MNEs and NEs.
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in important dimensions: First, our identification strategy relies on changes in transfer
pricing provisions, not on variation in tax authorities’ tax return auditing strategies.
The former constrain international tax avoidance activities, while the latter impact
both domestic and international tax evasion and avoidance. Our paper thus speaks
more directly to the literature and policy debates on multinational profit shifting and
countermeasures to combat it. We, moreover, present evidence on the link between
multinational profit shifting and product market outcomes in Europe. There are signif-
icant institutional differences between the US and the EU and the size and structure
of profit shifting differs pronouncedly across world regions (see, e.g. Markle and Shack-
elford, 2012; Overesch et al., 2020; Tørsløv et al., 2018). It is thus, a priori, unclear
whether insights from the US context carry over to European countries.6

Our work, moreover, connects to studies on the economic effects of anti-tax avoid-
ance legislation (see, e.g. Buettner et al., 2012, Egger and Wamser, 2015 and Clifford,
2019). Beer and Loeprick (2015) - consistent with our findings - present evidence that
transfer pricing legislation lower intra-firm trade mis-pricings and income relocation to
low-tax entities. Recent work also documents that anti-shifting legislation impact firm
investment (see Buettner et al., 2018, Merlo et al., 2020 and Liu and de Mooij, 2020).
Competitive effects of anti-shifting legislation - that are in the focus of our work - have
so far been ignored in this strand of the literature, however.

The remainder of the paper is structured as follows: Section 2 presents a simple
theoretical model to guide our empirical analysis. Sections 3 to 5 sketch the data, the
empirical identification strategy and results. Section 6 concludes.

2 Theoretical Considerations

In this section, we set up a simple theoretical model to guide our empirical analysis.
6Note that our identification strategy also offers advantages. As we assess changes in market out-

comes of NEs that are not directly targeted by the policy reforms at hand, endogeneity concerns, e.g.
related to firm outcomes shaping governments’ policy choices, are by design of lower relevance. Fur-
thermore note that our paper also connects to work by Flach et al. (2021) who analyze the impact of
corporate taxes on firms’ exporting behavior. In line with our findings, they document that corporate
taxes have competitive effects: tax decreases in exporters’ destination markets reduce firms’ number
of exported products and skew export sales towards better performing varieties.
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2.1 Household Problem

Consider a country i with L identical households who have CES preferences over a set
of differentiated varieties. The utility function is:

U =
 ∫
ω∈Ω

(c(ω))
σ−1
σ dω

 σ
σ−1

(1)

with c(ω) denoting the individual consumption of variety ω. The index i is omitted for
simplicity. The parameter σ is the elasticity of substitution with σ > 1.

We assume all consumers have labour income w from inelastically supplying one
unit of labor.7 The budget constraint is given by:

w =
∫

ω∈Ω

p(ω)c(ω)dω (2)

Standard utility maximization yields individual Marshallian demand:

c(ω) = w(p(ω))−σP σ−1, (3)

where P is the overall price index in the country defined as:

P =
 ∫
ω∈Ω

(p(ω))1−σdω

 1
1−σ

(4)

Consequently, market demand is given by

q(ω) = L · c(ω) = Lw(p(ω))−σP σ−1. (5)

2.2 Firm Problem

Each variety is produced by a single, monopolistically competitive firm using labour `
and an intermediate good m according to the production function F (`,m).8 There are
ΩNE national enterprises and ΩMNE multinational enterprises. The latter are assumed
to own a foreign subsidiary in a low tax country s. While nationals purchase interme-
diates on the world market at price r, multinationals can source intermediates from

7We treat w as exogenously fixed. Alternatively, we could assume the existence of a sector not
affected by transfer price regulations (e.g. agriculture) where the value of the marginal product of
labour is constant equal to w, which would endogenously fix the wage rate in the economy at w..

8Our theoretical analysis abstracts from firm heterogeneity. It would be straightforward to e.g.
introduce firm specific productivity - but this would complicate the analysis without material effect
on model predictions.

7



their foreign subsidiary at price pm. To isolate the allocative impact of transfer price
distortions, we assume that MNEs can produce the intermediate good at constant per
unit cost equal to the world market price r.

2.2.1 National Firms

Profits of national firms are given by

πNE = (1− ti)
(
pNEF (`,m)− r ·m− w · `

)
(6)

where ti represents the corporate tax rate in country i and pNE is the output price
set by national firms. To simplify notation, we suppress the index ω in the following
derivations. We characterize the optimal behavior of national firms in two steps.

First, optimal input choices are determined via the cost minimization problem

min
`,m

(1− ti)w · `+ (1− ti)r ·m s.t. F (`,m) ≥ y.

where the relevant input costs are expressed net-of-tax, reflecting that input costs are
deductible from the corporate tax base. The solution to this minimization problem
yields a cost function C

(
(1− ti)w, (1− ti)r, y

)
. Because cost functions are homogenous

of degree one in input prices, we have:

C
(
(1− ti)w, (1− ti)r, y

)
= (1− ti)C(w, r, y).

Second, the firm’s optimal price maximizes

πNE = (1− ti)
(
pNE · y − C(w, r, y)

)
.

Given CES demand, firms set the optimal price as a constant mark-up above marginal
cost Cy(w, r, y) := c(w, r, y) (where the subscript denotes the partial derivative):

pNE = σ

σ − 1c(w, r, y). (7)

National firms’ sales are given by

qNE =
(
σ − 1
σ

)σ LwP σ−1

c(w, r, y)σ . (8)

2.2.2 Multinational Firms

Multinational firms, in addition to producing in country i source their input from a
subsidiary in a tax haven country s (which levies a tax rate below the tax rate in
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country i, ts < ti). The profit function of MNEs is defined as:

(1− ti)
(
pMNEF (`,m)− w · `− pm ·m

)
+ (1− ts)(pm − r) ·m− γ(pm − r, θ) ·m.

(9)

where pMNE denotes the output price set by multinational firms and γ depicts MNEs’
costs to conceal transfer price distortions. γ increases in the deviation of the transfer
price from its true price (pm − r) and in the tightness of prevailing transfer price
regulations θ. Let δ = pm−r denote the transfer price distortion and assume a standard
convex concealment costs function where, for δ ≥ 0, it holds: γδ > 0, γδδ > 0, γδθ > 0
and subscripts again denote derivatives.9 The first term of equation (9) reflects profits
in country i, the second term profits at the foreign subsidiary and the last term MNEs’
concealment costs. Equation (9) can be written as

(1− ti)
(
pMNEF (`,m)− w · `− r ·m

)
+
(
δ · (ti − ts)− γ(δ, θ)

)
·m. (10)

Note that the first term measures profit in the absence of profit shifting and is thus
identical to the profit function of a national enterprise. The second term captures the
net gains from profit shifting: the volume of shifted profit (δ ·m) multiplied by the tax
rate differential net of the concealment cost incurred by the firm.

In addition to choosing inputs and pMNE optimally, the MNE must also decide
on the transfer price distortion δ. We characterize optimal behavior of MNEs in three
steps. First, the MNEs’ optimal transfer price choice is characterized by

(ti − ts)− γδ(θ, δ) = 0

and is independent from input choices and pricing and thus fixes δ?. Comparative
statics imply that optimal transfer price distortions go down if transfer price regulations
become tighter. Formally,

∂δ?

∂θ
= −γδθ

γδδ
< 0.

The second step is to solve MNEs’ cost minimization problem, where the relevant
factor cost for the MNEs are again net-of-tax and, in case of the intermediate input,
also adjusted for the gains from profit shifting. Based on equation (10), we therefore

9Note that, as ts < ti, MNEs set δ≥ 0. To isolate the allocative impact of transfer price distortions,
we, moreover, assume that MNEs can produce the intermediate good at constant per unit cost equal
to the world market price r. The underlying presumption is that MNEs, if they incur concealment
costs, can justify a transfer price pm higher than r, e.g. by pretending to incur production costs higher
than r or by reference to trade frictions.
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define relevant factor cost as w̃ = (1− ti)w and r̃ with:

r̃ = (1− ti)
(
r − a(δ?, θ)

1− ti

)
:= (1− ti) (r − ã(δ?, θ)) ,

where
a(δ?, θ) = δ? · (ti − ts)− γ(δ?, θ)

measures the MNEs’ cost advantage from profit shifting. The solution to the MNE’s
cost minimization problem

min
`,m

w̃ · `+ r̃ ·m s.t. F (`,m) ≥ y

yields the cost function

C(w̃, r̃, y) = (1− ti)C(w, r − ã(δ?, θ), y).

CES demand then again implies constant mark-up pricing

pMNE = σ

σ − 1c(w, r − ã(δ?, θ), y).

Note that in the absence of profit shifting opportunities (ã(·) = 0), the MNE would
charge the same price as a national firm. Because intermediate input use allows the
MNE to shift profits to the low tax jurisdiction (ã(·) > 0), however, the MNE has lower
(effective) marginal cost and thus charges a lower price and has higher sales than an
otherwise identical national firm. Applying the envelope theorem, it is straight forward
to show that the marginal cost advantage shrinks with tighter transfer price regulations
(i.e., with higher values of θ):

∂ã

∂θ
= 1

1− ti

(
δ?θ(ti − ts)− γθ − γδ · δ?θ

)
= −γθ < 0.

Intuitively, tighter transfer pricing regulations reduce transfer price distortions and thus
the cost advantage arising from profit shifting leading to higher effective intermediate
input cost. This induces higher marginal production cost c(w, r − ã(δ?, θ), y) as long
as the intermediate input m is a normal input, i.e. as long as the cost minimizing use
of m increases in y.10 Consequently, multinational firms charge higher prices if TP
regulations are tightened.

10See, e.g. Gravelle and Rees (2004). Normal inputs arise for the majority of widely used production
functions including all homothetic ones.
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2.3 Impact of Transfer Pricing Regulation on National Firms

How do national firms’ prices, sales and profits respond to tighter transfer pricing
provisions? In the following, we spell out comparative static results that will form the
starting point for the empirical analysis to come.

Note first that national firms are not directly affected by the regulation of trans-
fer pricing but indirectly via the impact on the general price level P , which can be
decomposed into a national and multinational component:

P =
(∫

ω∈ΩNE

(
pNE(ω)

)1−σ
dω +

∫
ω∈ΩMNE

(
pMNE(ω)

)1−σ
dω
) 1

1−σ
, (11)

where ΩNE (ΩMNE) denotes the set of varieties produced by national (multinational)
firms. While national firms’ prices are unaffected by θ, multinational firms’ marginal
cost and thus prices increase in response to tighter transfer price regulations (see above).
This, in turn, increases the price index and national firms’ sales quantity and sales value
(see equation (8)). As prices are set as a constant mark-up over marginal cost, NEs’
profits equally rise. We summarize this discussion in the following proposition.

Proposition 1 Tighter transfer price regulation leaves national firms’ prices unaf-
fected, but increases sales and profits.

While these results were derived under a restrictive demand structure, they are robust
to different demand specifications. To see this, consider an alternative popular demand
structure, which is linear demand (see, e.g. Melitz and Ottaviano, 2008). With linear
demand, tighter profit shifting regulations still increase MNEs’ prices, but NEs now
move into a less elastic part of the demand function, which induces them to raise prices
and mark-ups. This amplifies the positive effect on NEs’ sales value and profits. In the
empirical analysis to come, we will test the predictions spelled out in Proposition 1.
As a preview, note that we find no significant effect of transfer pricing rules on NEs’
mark-ups - which is consistent with predictions under CES preferences.

3 Data

We bring these hypotheses to the data. The empirical analysis combines firm-level data
with information on the tightness of transfer pricing provisions.

Firm level data: The firm data is drawn from Bureau van Dijk’s AMADEUS
database, which comprises balance sheet data on firms in Europe among others on
sales values, pre-tax profits, assets and employment costs. Ownership data allows us
to identify national entities (NEs) and multinational entities (MNEs). In the analysis
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to come, we classify firms as MNEs if at least one of their majority-owned subsidiaries
is located in a foreign country or if the MNE has a foreign global ultimate owner or
a foreign immediate shareholder that owns at least 50% of the ownership stakes. The
data comprises the years 2000 to 2013 and is available in panel format. This data
frame is ideal to test the effect of interest as, in that period, several European coun-
tries unilaterally tightened their transfer pricing regulations. In the analysis to come,
we exploit these changes for empirical identification. Note that the period thereafter
(from 2013 onwards) is less suited as a testing ground as it was dominated by large-
scale international efforts to tighten anti-profit shifting provisions in a coordinated
way. The most prominent initiative was the OECD’s ’Base Erosion and Profit Shifting’
project that was launched in 2013 by OECD member countries; through the OECD’s
Inclusive Framework, a vast majority of countries worldwide committed to the project
later on; other prominent examples for international efforts to curb profit shifting are
the European Union’s ’Anti-Tax Avoidance Directive’ and most recently the OECD’s
Pillar 1 & 2 proposals. Policy variation related to these initiatives is not that well suited
to identify our effect of interest for two reasons. First, negotiations were lengthy and
closely covered by media reports; even when international agreement was forged, it was
unclear if and at which speed countries would implement agreed measures into their
national law.11 Policy treatment is thus fuzzy and extends across a period of time.12

What is more, several new anti-shifting regulations extended to national firms - which
implies that they are unsuitable to identify repercussions of changes in multinational
firms’ tax costs on national competitors (see, e.g. OECD (2015) and the description of
our empirical identification strategy in Section 5).

The identifying variation in our paper stems from changes in countries’ transfer
pricing provisions. Low-tax countries have little incentives to enact or enforce transfer
pricing regulations - given that they are the beneficiaries of tax-motivated mis-pricing
of intra-firm trade and related profit reallocation. During our sample frame, none of
the low-tax countries in Europe had effective transfer pricing regulation in place. We
thus focus the analysis on high-tax countries with a corporate tax rate higher than 25%
(in all our sample years): Belgium, Germany, Denmark, Spain, Finland, France, Great
Britain, Italy and Sweden. In total, our data comprises around 21.6 million national
firm-year observations and 1.1 million multinational firm-year observations.

Exposure to MNE competitors: In the main analysis, we focus on national firms’
behavior. Our theoretical considerations suggest that the effect of transfer pricing rules
on NEs hinges on their exposure to multinational competitors. Assuming that product-

11There is no international tax institution that can enforce ratification of the agreements into
national tax law.

12Some ’BEPS Actions’ have to date not yet been implemented by countries.
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market competition takes place on the 4-digit industry-country level, we construct the
market share of an MNE in market k in country c as:

MNE-sharekc =
∑MNE sik∑MNE+NE sik

(12)

where sik stands for the market share of firm i in 4-digit NACE rev. 2 industry k. We
proxy for firms’ market share by business assets rather than business sales, as asset
information is better covered in the data but highly correlated with sales. Moreover,
to avoid that (treatment-induced) adjustments in firm behavior during our sample
frame feed back on the definition of MNEs’ market share, we calculate MNE-sharekc
based on information from the first sample year 2000 and keep this definition constant
throughout the sample period. The distribution of the variable is depicted in Figure 1
and indicates that many NEs operate in industries that do not feature MNEs at all; for
others, MNEs’ market share is significant. Many national firms are active in industries
dominated by MNEs (i.e. where MNEs’ market share, MNE-sharekc, is close to 1).

This construction is prone to two potential sources of mis-measurement: First,
MNE-sharekc might be mis-measured because of incomplete firm coverage in industry-
country-cells. While coverage of Bureau van Dijk’s data is certainly non-complete,
coverage rates in our sample countries tend to be good. Firms in these countries are
required by law to file to the national business register. Bureau van Dijk draws on these
administrative data sources, rendering the firm coverage comparable to administrative
datasets (Kalemli-Ozcan et al., 2015).13 Comparing Bureau van Dijk’s data to official
statistics for the manufacturing sector, Kalemli-Ozcan et al. (2015) report sales cover-
age rates in Europe of about 70%.14 The coverage ratio is worst for Germany (48%)
and best in France (84%). As we rely on (better covered) asset information, coverage
rates tend to be even higher in our analysis. Even in Germany, coverage improved
significantly in the middle of our sample frame. In robustness checks, we thus recal-
culate MNEs’ market share for the year 2004 (which is the first year with improved
coverage in Germany). Also note that larger (multinational) firms are more likely to
be covered in Bureau van Dijk’s data: Entities with missing data tend to be small
non-incorporated businesses.15 This limits the quantitative importance of distortions
from missing information when calculating MNE-sharekc.16

13Kalemli-Ozcan et al. (2015) emphasize that it is "a common misperception that firm-level financial
data from national statistical offices always have better coverage than Orbis" (Kalemli-Ozcan et al.
(2015), p. 6; see also Gopinath et al. (2017); Bajgar et al. (2020)).

14See Table 1 on p. 8 in Kalemli-Ozcan et al. (2015). Kalemli-Ozcan et al. (2015) do not report
information on Denmark, which is included in our data.

15Bureau van Dijk spends considerable effort to identify and include information on larger firms.
16If mis-measurement is random, it biases the coefficient estimate of interest towards zero. If the
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A second concern is that MNE-sharekc may be distorted because of misclassifica-
tions of MNEs as NEs and vice versa. Renationalizations of multinational firms are rare
events, and we thus consider it unlikely that we mis-classify NEs as MNEs. Misclassifi-
cations of MNEs as NEs may be more prevalent: If ownership links to foreign firms are
missing in Bureau van Dijk’s data, MNEs may be misclassified as NEs in the analy-
sis.17 We also present robustness checks below, where we gauge the importance of these
misclassification concern. The findings reject the notion that these mis-classifications
may lead to significantly biased estimates.

The impact of transfer pricing rules on NEs’ market outcomes is, moreover, expected
to depend on the extent to which competing MNEs actually engage in aggressive in-
ternational tax avoidance. In additional analyses, we thus define the market share of
tax-aggressive (as opposed to all) multinational competitors, where tax aggressiveness
is proxied by MNE group presence in at least one tax haven economy. Specifically, in
this calculation, we account for all MNEs that have a majority-owned subsidiary in a
country that appears on standard tax haven lists (defined following Dharmapala and
Hines (2009), Hines (2010) or Tørsløv et al. (2018)).

In additional sensitivity checks, we recalculate the MNE’s market share
MNE-sharekc based on 3-digit (instead of 4-digit) industries and determine an un-
weighted average (i.e. setting sik = 1 in equation (12)). Table A2 in the Appendix
depicts the correlation of the different MNE-exposure measures.

Transfer Pricing Regulations: Our empirical identification strategy relies on
changes in countries’ transfer pricing provisions. Transfer pricing regulations require
intra-firm trade to be priced at arm’s length - that is, they require prices to be set as
in trade between unrelated parties. It is the aim of the regulations to prevent strategic
trade mis-pricing and related profit reallocation to low-tax countries. Even conditional
on transfer pricing provisions being in place - that is countries requiring intra-firm
trade to be priced at arm’s length - the provisions’ strictness varies considerably across
countries, among others depending on the existence and scope of transfer price docu-
mentation rules (which requires MNEs to contemporaneously document their intra-firm
trade prices and show that they align with the arm’s length principle), penalties in case
of non-compliance and tax authorities’ auditing practices. Most of our sample countries
already had transfer pricing legislations in place at the outset of our sample frame. But
transfer pricing rules underwent significant changes during our sample frame. Several

measurement error is systematic, the estimates may also be biased upwards: If firms are, e.g. more
prone to be missing in our data if they are affiliated with industries with a high MNE-share this leads
to an upward bias in the estimates.

17Note, however, that our sample is restricted to major European countries for whom coverage rates
tend to be good.
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Figure 1: Distribution of MNE-share

Notes: Figure shows the distribution of the (total asset weighted) MNE-share in 2000.

countries unilaterally introduced transfer price documentation requirements (Germany
in 2003; Spain in 2006; Finland and Sweden in 2007; Italy and France in 2010). There
were, moreover, adjustments in the allowed methods to calculate arm’s length prices.
Countries established new opportunities to engage in ’advanced pricing agreements’
(where taxpayers and authorities agree on transfer prices for a given period in ad-
vance); and saw changes in administrative efforts to enforce transfer pricing rules. All
of these provisions shape the perceived tightness of transfer pricing rules and thus the
costs that they impose on multinational taxpayers.

We map these rules in one index for the tightness of transfer pricing regulations
following Mescall and Klassen (2018). They conducted a survey among transfer pricing
experts from around the world, who were asked to assess countries’ overall transfer
pricing risk on a scale between 1 and 5, with 1 being the least risky and 5 being
the most risky. To obtain a measure for the importance of various characteristics of
the transfer pricing system in determining the tightness of transfer pricing provisions,
Mescall and Klassen (2018) regress this transfer pricing index on 15 characteristics of
the transfer pricing system - among others on variables capturing whether transfer pric-
ing rules are in place (yes/no), whether contemporaneous transfer price documentation
is required by law or by administrative regulations (yes/no), whether advance pricing
agreements are offered (yes/no) and an index for the strictness of transfer pricing rule
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enforcement.18

The estimated coefficients serve as weights in the construction of the overall transfer
pricing risk score for country-year-cells in our data. Information on characteristics of the
transfer pricing system and countries’ transfer price enforcement stem from Deloitte’s
transfer pricing matrix and Ernst & Young’s transfer pricing guides (see also Zinn
et al., 2014, Lohse and Riedel, 2015, Mescall and Klassen, 2018).

The average transfer pricing score across our sample countries is 3.271, varying
considerably between 1.185 and 4.425. Figure 2 depicts the index’s time variation during
our sample frame, showing a trend towards tighter transfer pricing rules.19

Figure 2: Changes in transfer pricing score during our sample period

Notes: Figure shows the transfer pricing score of our sample countries during our sample frame:
Belgium (BEL), Germany (DEU), Denmark (DNK), Spain (ESP), Finland (FIN), France (FRA),
Great Britain (GBR), Italy (ITA) and Sweden (SWE).

Additional data: The data is furthermore augmented by information on statutory
18The other 11 characteristics of the transfer pricing system are whether the government (1) requires

disclosure on the tax return concerning related party transaction, (2) requires the taxpayer to pay
the tax assessment before going to competent authority, (3) identifies an order of TP methods to
use, (4) does not allow foreign comparables when estimating transfer, (5) allows cost-contribution
arrangements, (6) does not allow related party setoffs (bundling of transactions), (7) does not allow
commissionaire arrangements, (8) allows a self-initiated adjustment, (9) uses proprietary tax data to
calculate "revised" transfer price, (10) has discretion over penalty reduction and (11) whether the
government makes the benchmark data available to the taxpayer. The index for the strictness of
transfer pricing rule enforcement is the assessed degree of transfer pricing enforcement as a percentage
based on the experts’ 1 to 5 assessment of enforcement strictness where a score of 1.0 (5 out of 5) is
most strict and 0.2 (1 out of 5) is least strict.

19Note that other anti-profit shifting provisions like thin capitalization rules remained practically
unchanged within our sample period and can hence not be used for empirical identification.
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and effective corporate tax rates taken from the Oxford University Centre for Business
Taxation’s corporate tax database. Data on the socio-economic and political back-
ground of our sample countries were taken from the World Development Indicators
and the World Bank’s Worldwide Governance Indicators.

4 Transfer pricing regulations and MNEs’ effective
tax rate

Our main aim is to determine whether changes in transfer pricing provisions impact
national firms’ product market outcomes. Before embarking on this analysis, we briefly
assess whether tighter transfer pricing rules actually raise MNEs’ tax-related cost.
They might do so through two channels: First, tighter transfer pricing rules constrain
MNEs’ opportunities to mis-price intra-firm trade and shift income to low-tax haven
countries. Second, transfer pricing rules put compliance burdens on taxpayers, among
others related to the legal requirement to prepare and maintain documentation of prices
for international intra-firm trade. Our data allows us to quantify the former (but not
the latter) costs. Relying on unconsolidated accounting data, we create two tax cost
measures: the cash tax payments of firm i in country c operating in 4-digit industry k
at time t, denoted by TAXikct, and firms’ effective tax rate, i.e. their cash tax payments
over pre-tax profits, denoted by ETRikct. Both measures capture firms’ tax burden in
country c, the former unconditional and the latter conditional on firms’ pre-tax profit.
As detailed in the Appendix B.1, both measures are expected to increase when tighter
transfer pricing rules bite and lead to higher corporate tax payments by MNEs in the
set of high-tax countries included in our sample.

The formal estimation model reads

ln zikct = β0 + β1TPSct + β2Xct + φi + ψkt + εikct (13)

where zikct ∈ {TAXikct, ETRikct} denotes firms’ effective tax costs. The sample is
restricted to observations with positive tax payments and positive pre-tax profits. TPSct
is the transfer pricing score of country c at time t. The specification accounts for full
sets of firm fixed effects (φi) and 4-digit-industry-fixed effects (ψkt). Xct is a vector of
time-varying country control variables - GDP per capita, FDI, unemployment rates and
the World Governance indicators. Empirical identification hence relies on a comparison
of tax cost changes by MNEs in the same industry that do become and do not become
subject to tighter transfer price regulations (or experience different changes in transfer
pricing provisions).
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The results are reported in Table 1. Robust standard errors that account for clus-
tering at the industry(2-digit-NACE)-country level are reported in brackets below the
coefficient estimates.20 In columns (1) and (4), we present baseline estimates, where
the dependent variable is the natural log of TAXikct and the natural log of ETRikct

respectively. In line with expectations, both specification yield β1-estimates that are
positive and statistically significant. Quantitatively, an increase in the transfer pric-
ing score by 1 (corresponding to about one standard deviation, cf. Table A1) raises
affiliates’ tax payments and effective tax rate by 4.3% and 2.7% respectively.

Table 1: Effect of transfer pricing regulations on MNEs’ tax payments and ETR

(1) (2) (3) (4) (5) (6)
ln(TAX) ln(TAX) ln(TAX) ln(ETR) ln(ETR) ln(ETR)

Log (Tax Rate) 0.625*** . 0.645***
(0.11) (0.06)

TPS 0.043** 0.027**
(0.02) (0.01)

TPS × Tax Haven . 0.031*** 0.024*** 0.040*** 0.036***
(0.01) (0.01) (0.01) (0.01)

Firm FE X X X X X X
Ind-Year FE X X X X
Ctry Controls X X
Ctry-year FE. X X
Ctry-IndSec-Year FE X X
Observations 1,095,771 1,260,035 1,259,257 907,567 1,048,602 1,047,922

Notes: Table shows the results for the impact of transfer pricing regulations on MNEs’ tax
payments and effective tax rate (ETR). The dependent variable is (ln) tax payments (columns
(1)-(3)) and (ln) effective tax rate (columns (4)-(6)). TPS stands for transfer pricing score.
The sample includes only observations with positive tax payments and positive pre-tax profits.
Observations with an effective tax rate in the top or bottom 1% of the distribution are excluded.
Columns (1) and (4) include country controls (GDP per capita, FDI, unemployment rates, and
World Governance indicators) and industry (4-digit NACE)-year fixed effects, columns (2) and
(4) include country-year and industry (4-digit NACE)-year fixed effects and columns (3) and
(6) country-industry section (1-digit NACE)-year fixed effects. Columns (1) and (4) show the
results of the baseline specification (equation (13)), and columns (2), (3), (5) and (6) the results
of a specification where we interact the transfer pricing index with a indicator variable for MNE
presence in a tax-haven country (equation (14)). Standard errors, clustered at the industry (2-
digit NACE)-country level, reported in parentheses. Statistical significance is indicated by *
p<0.1, ** p<0.05, *** p<0.01.

In additional analyses, we adjust this specification by interacting the transfer pricing
score with a dummy variable indicating MNEs with presence in a tax haven country
tabbed as aggressive profit shifters. The modified model reads

ln zikct = α0 + α1TPSct × HAVENikc + φi + ρkt + µct + vikct (14)

20Also see Table A1 for descriptive statistics.
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α1 captures if the tax costs of MNEs with and without tax haven affiliates respond
differently to changes in transfer pricing provisions. The notion is that the former
engage in more profit shifting activities because of a larger tax rate differential and
that their tax costs are hence expected to be more strongly affected by a tightening
of transfer pricing provisions. This allows us to exploit within-country-variation in
MNEs’ exposure to changes in transfer pricing provisions for empirical identification
and to augment the specification by a full set of country-year fixed effects, which non-
parametrically control for potential country-level confounders.

The results are presented in columns (2) and (5) of Table 1. In the former specifi-
cation, the dependent variable is the natural log of TAXikct, in the latter specification
it is the natural log of ETRikct. The coefficient estimate for α1 turns out positive and
statistically significant in all models, suggesting that tighter transfer pricing rules are
associated with an increase in the tax costs of MNEs with tax haven links relative
to MNEs without tax haven connections. Quantitatively, the former firms’ tax costs
are estimated to rise by 3.1% and 4.0% when the transfer pricing score increases by 1.
Specifications (3) and (6) offer additional refinements by controlling for a full set of host
country-industry section-year fixed effects. This again leaves the coefficient estimates
qualitatively and quantitatively unaffected.21

In the Appendix (see Figure B1), we show that similar results emerge, when we
rely on an estimator proposed by de Chaisemartin and D’Haultfoeuille (2022a), which
is robust to heterogeneous and dynamic treatment effects.

5 Anti-shifting provision and performance of NEs

Following our theoretical consideration, our main interest is to determine the impact
of transfer pricing regulations on national firms. Our model predicts that NEs that are
exposed to multinational competitors increase their market sales when tighter transfer
pricing rules limit multinational competitors’ international tax avoidance opportunities
and raise their tax compliance costs. The estimation strategy reads

ln(yikct) = δTPSct ×MNE-sharekc + ρi + ζct + κkt + εikct (15)

21Note that there is a slight variation in sample size across specifications as we aim to maximize
power and keep the sample per specification as large as possible. Specifications (1) and (4) include
control variables that are missing in some country-year cells, explaining why the sample size increases
in Specification (2) and (5), which control for country-year fixed effects and disregard these controls.
The sample size then drops in Specifications (3) and (6) as, for some firms in the data, we do not
observe information on firms’ industry affiliation. Note that all specifications exclude firms with non-
positive income. The specifications in which the ETR serves as the dependent variable, additionally,
exclude firm-years, where firms’ pre-tax profit is exactly zero as then the ETR is not defined.
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where the dependent variable is the product market outcome of national firm i in coun-
try c in 4-digit-NACE industry k in year t. Our main measure for market performance
is national firms’ operating revenue. As sales quantities are unobserved in account-
ing data, we complementarily use information on input factor use - assets, number of
employees and labor costs - which positively correlate with firm output as sketched
above. We, moreover, assess the impact of transfer price regulations on firms’ profits
and follow De Loecker and Warzynski (2012) and Ackerberg et al. (2015) in using our
firm-level data to construct firm specific mark-ups.

The main coefficient of interest is δ, which captures the impact of the TPS score
on national firms’ product market outcome, comparing firms with high and low ex-
posure to MNE competitors in output markets. As sketched in Section 3, exposure
is measured by MNE-sharekc, reflecting the MNEs’ asset share at the 4-digit-country
level.22 The specification includes a full set of country-year fixed effects (ζct) and hence
non-parametrically controls for shocks to product market outcomes of firms located
in the same country. In the base specification, we, furthermore, include full sets of
firm fixed effects (ρi) and industry-year fixed effects (κkt) that absorb time-constant
heterogeneity across firms and time-varying shocks at the 4-digit-industry level.

Our empirical strategy is valid if the sales of national firms in the same country
in markets with high and low MNE-competitor exposure would have followed a sim-
ilar trend in the absence of changes in the anti-shifting provision. We test for this
presumption below. In additional specifications, we relax the empirical identification
assumptions by augmenting the set of regressors by a full set of industry section–
country–year fixed effects. The analysis then non-parametrically controls for common
shocks to market outcomes of firms in the same country and the same industry section
(1-digit NACE). Standard errors are clustered at the industry-country level.

Table 2: Descriptive statistics for national firm sample

Mean Std. Dev. Min. Max.

ln(Operating revenue) 5.895 1.834 -0.094 18.418
ln(Cost of employees) 4.724 1.619 0 16.629
ln(Assets) 5.946 1.787 0 20.229
ln(Profit before tax) 3.357 1.735 0 18.41
Corporate tax rate 0.32 0.032 0.245 0.384
Transfer pricing score (TPS) 3.62 0.863 1.185 4.436
MNE share 0.34 0.245 0 1
Tax haven MNE share 0.08 0.145 0 1

Notes: Table shows descriptive statistics for our estimation sample of
national enterprises. See Table A2 in the Appendix for information on
the correlation of the two MNE share variables.

22We run robustness checks below to assess the sensitivity of our results to other definitions of MNE
exposure.
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Main Results: The estimation results for equation (15) are presented in Table 3.
Firms’ sales value serves as dependent variable. In line with expectation, we find that
NEs that operate in markets with a larger MNE share experience a stronger increase
in the value of their sales than firms in the same country that are less exposed to
multinational competitors. When comparing NEs without MNE exposure (that make
up a significant fraction of our sample, cf. Section 3) against NEs operating in an
industry with an average MNE-share (= 34%, cf. Table 2), the estimates suggest that
a transfer pricing score increase by one standard deviation (= 0.863, cf. Table 2) raises
the latter firms’ sales by 1.9%. When comparing unexposed NEs to NEs that operate
in markets that are dominated by MNEs (i.e. markets with an MNE-market share
close to 1), a one-standard-deviation increase in the transfer pricing score is suggested
to raise the latter firms’ sales by 5.9%. In specification (2), we show that this result
is qualitatively and quantitatively unaffected when we control for country-industry
section-year fixed effects.

Our prior estimates, moreover, suggests that transfer pricing regulations impose a
stronger cost shock on MNEs if they engage in significant profit shifting to low-tax
countries. Specification (3) accounts for this notion and interacts the transfer price
regulation index with the asset share of MNE competitors that are aggressive profit
shifters (defined by a majority-ownership link to a tax haven country). This yields
results that are qualitatively and quantitatively comparable to our baseline estimates.

Table 4 presents a number of robustness checks. Specifications (1) and (2) show
that the findings are robust to dropping firms for which information is available for
a limited number of years (three consecutive years or less). Specification (3) assesses
potential concerns related to mis-classifications of MNEs as NEs. As MNEs’ (in contrast
to NEs’) sales are predicted to decline when transfer pricing provisions are tightened,
this may lead to biased estimates if mis-classified firms are not equally distributed
across industries with different multinational competitor shares. As the propensity to
become an MNE increases with firm size (see Helpman et al. (2004) for seminal work),
specification (3) drops large NEs from the sample (firms above the 75th percentile of the
size distribution). This does not materially change the results (also not if the size-cut
off is adjusted). Complementarily, specification (4) reruns the base estimation with a
full set of industry-year-firm size decile-fixed effects. If mis-classifications impact firms’
sales trends in given industries and size classes, this is absorbed by these fixed effects.
Again, this yields estimates close to our baseline findings. The results are, furthermore,
robust to restricting the sample to markets (that is, 4-digit-industry-cells) with more
than 100 firms (cf. specification (5) of Table 4). In specification (6), we, moreover, zoom
in on the most salient transfer pricing policy: the existence of contemporaneous transfer
price documentation requirements. Consistent with our baseline findings, the results
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Table 3: Effect of transfer pricing regulations on market per-
formance of NEs: Main results

ln(operating revenue)
(1) (2) (3)

TPS × MNE-share 0.066*** 0.048***
(0.02) (0.01)

TPS × Tax haven MNE-share 0.059*
(0.03)

Firm FE X X X
Ind-Year FE X X X
Ctry-Year FE X X
Ctry-IndSection-Year FE X
Observations 21,236,687 21,236,648 21,236,687

Notes: The Table shows the results for the impact of transfer pricing reg-
ulations on market performance of national enterprises. The dependent
variable is in all specifications (ln) firm’s operating revenue. All specifica-
tions include a full set of firm fixed effects. Columns (1) and (3) includes
in addition country-year and industry (4-digit NACE)-year fixed effects.
Col. (2) includes in addition country-industry section (1-digit NACE)-
year fixed effects. In columns (1) and (2) we use the total assets weighted
MNE share and in column (3) the total asset weighted tax haven MNE
share. Standard errors, clustered at the 3-digit NACE-country level and
country-year level, reported in parentheses. Significance levels are de-
picted by * p<0.1, ** p<0.05, *** p<0.01.

suggest that the introduction of transfer price documentation requirements increases
NEs’ sales more strongly the stronger their exposure to multinational competitors.

Another potential concern is that the scope of transfer pricing regulations may
systematically correlate with other government tax policies, which may differentially
impact the behavior of national firms that operate in industries with strong and weak
exposure to MNE competitors. We test for this presumption in Table 5 by augment-
ing the set of regressors by interaction terms between MNE exposure and other tax
policies: the country’s statutory corporate tax rate, its effective marginal and aver-
age corporate tax rate, income taxes, labor taxes and goods & services taxes.23 This
leaves our baseline estimates largely unaffected. From the additional regressors, only
the coefficient estimate for the interaction between MNE exposure and the country’s
statutory business tax rate gains statistical significance. The coefficient estimate is neg-
ative, which is consistent with the notion that MNEs gain a competitive edge over NEs
when corporate tax rates increase as they can, in part, avoid the additional tax costs
by transferring profits to low-tax countries.

23The latter taxes (on income, labor, goods and services) are measured by revenues related to these
taxes as a percent of total revenue. Information on the statutory and effective corporate tax rates are
drawn from the Oxford University Centre for Business Taxation’s tax database; information on all
other measures is drawn from World Bank’s Development Indicator database.
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Table 4: Effect of transfer pricing regulations on market performance of NEs: Ro-
bustness Checks

ln(Operating revenue)
(1) (2) (3) (4) (5) (6)

TPS 0.064*** 0.048*** 0.076*** 0.071*** 0.066***
(0.02) (0.01) (0.02) (0.02) (0.02)

Doc. Req. 0.096***
(0.03)

Firm FE X X X X X X
Ind-Year FE X X X X X
Ctry-Year FE X X X X X
Ctry-IndSection-Year FE X
SizeDec-Ctry-Year FE X
Observations 17,344,250 17,344,218 16,500,028 21,236,529 21,194,814 21,236,687

Without ...
# Firm obs. < 4 X X
Large NE X
# NACE4-Ctry < 100 X

Notes: Table shows results for robustness checks for the impact of transfer pricing regulations on
the market performance of national enterprises. In all specifications, the dependent variable is the
natural log of firms’ operating revenues. All specifications include firm fixed effects. In addition,
columns (1), (3), (5) and (6) include country-year and industry (4-digit NACE)-year fixed effects. In
columns (1) and (2) show the results of specification (1) and (2) of table 3 based on a sample of firms
that are observed in at least 4 consecutive years. In column (3), the sample excludes large national
firms with total assets in upper quintile of the asset distribution. In column (4), we add a full
set of firm size decile-country-year fixed effects. Columns (5) excludes firms that belong to 4-digit-
industry-country cells with less than 100 observations. Column (6) interacts the MNE-share with a
dummy variable indicating if the country requires contemporaneous transfer price documentation
(as opposed to the transfer pricing score as in the other specifications). Standard errors, clustered
at the 3-digit-NACE-country level and country-year level, in parenthesis. Significance levels are
depicted by * p<0.1, ** p<0.05, *** p<0.01.

Table 6 shows that our findings are insensitive to relying on different definitions
of MNEs’ market share: Specification (1) reports our baseline estimate. In specifica-
tion (2), we use MNEs’ market share towards the mid of the sample period (see our
discussion in Section 3); in specification (3), we define markets at the 3-digit-industry-
country level; in specification (4), we define MNEs’ market share based on the fraction
of multinational firms in the market (rather than their asset share). None of these
modifications alters the qualitative or quantitative estimate of the effect of interest.

Sales quantity and mark-up The analysis up to now established a link between
anti-profit shifting legislation and NEs’ market outcomes, measured by sales value.
These responses may reflect increases in sales quantities or output prices or both.
Table 7 tests for effects on sales quantity. As firms’ sales quantity is unobserved in
accounting data, we draw on the observation that sales positively correlate with input
factor use. Specifications (1)-(3) of Table 7 thus use firms’ assets, costs of employees and
number of employees as dependent variable and establish that tighter transfer pricing
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Table 5: Effect of transfer pricing regulations on market performance of NEs: Other Policies

ln(Operating revenue)
MNE share ×... (1) (2) (3) (4) (5) (6)

TPS 0.061*** 0.066*** 0.067*** 0.065*** 0.068*** 0.073***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Statutory corporate tax -0.480*
(0.28)

EATR -0.089
(0.53)

EMTR -0.104
(0.14)

Income taxes -0.001
(0.00)

Goods/service taxes 0.006
(0.01)

Labor tax 0.003
(0.01)

Firm FE X X X X X X
Ind.-Year FE X X X X X X
Ctry-Year FE X X X X X X
Observations 21,236,687 21,236,687 21,236,687 21,236,687 21,236,687 19,324,626

Notes: Table shows results for robustness checks for the impact of transfer pricing regulations on the market
performance of national enterprises with regard to confounding policies. In all specifications, the dependent
variable is the natural log of firms’ operating revenues. All specifications include firm fixed effects, country-
year and industry (4-digit NACE)-year fixed effects. In all columns, we allow for a differential impact of a
country’s transfer pricing regulation tax polices depending on the MNE share in the firms’ 4-digit industry.
The specifications include regressors for the industries’ MNE share interacted with the statutory corporate
tax rate (column (1)), the effective average corporate tax rate (column (2)), the effective marginal corporate
tax rate (column (3)), taxes on income (column (4)), taxes on goods and services (column (5)), labor taxes
and social security contributions (column (6)). The latter three variables are measured relative to overall tax
revenue (drawn from the World Development Indicator database). Standard errors, clustered at the 3-digit-
NACE-country level and country-year level, are reported in parenthesis. Significance levels are depicted by *
p<0.1, ** p<0.05, *** p<0.01.

rules raise NEs’ input factor use and, inferred from that, sales quantity by more, the
higher NEs’ exposure to multinational competitors. While 95% confidence bounds do
overlap, effect size in Table 7 is somewhat smaller than in our base specification, which
might reflect that production technologies of the firms in our data are, on average,
characterized by increasing returns to scale. Specification (4) quantifies the impact
of transfer pricing tightness of national firms’ profits: Consistent with the theoretical
predictions in Section 2, profits increase more strongly, the stronger NEs’ exposure to
MNE competitors.

Table 8, finally, assesses the impact of transfer pricing provisions on NEs’ mark-
ups. As acknowledged in Section 2, the impact on mark-ups is theoretically unclear
and hinges on the demand structure. With CES preferences (as in the model of Section
2), prices are set as a constant mark-up on marginal costs. With demand structures
characterized by an increasing or decreasing elasticity of demand, mark-ups may, in
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Table 6: Effect of transfer pricing regulations on market performance
of NEs: Alternative MNE-share definitions

ln(Operating revenue)
TPS × ... (1) (2) (3) (4)

MNE-share (baseline) 0.066***
(0.02)

MNE-share (2004) 0.059***
(0.02)

MNE-share (3-dig.-ind.) 0.060**
(0.03)

TPS × MNE-share (# of firms) 0.375***
(0.09)

Firm FE X X X X
Ind-Year FE X X X X
Ctry-Year X X X X
Observations 21,236,687

Notes: Table shows results for robustness checks of impact of transfer pricing
regulations on market performance of national enterprises with regard to the
definition of the MNE share. The dependent variable in all specifications is (ln)
firm’s operating revenue. All specifications include firm fixed effects, country-
year and industry (4-digit NACE)-year fixed effects. Column (1) shows the result
using our baseline definition. In column (2), the MNE share is based on the asset
share of MNEs on the 4-digit industry-country-level in 2004 (and not as in the
baseline in 2000). in column (3), the MNE share is based on the asset share
of MNEs on the 3-digit industry-country-cell in 2000 (and not on the 4-digit
industry-country level as in the baseline), and in column (4), the MNE share
is based on the unweighted of MNE share (number of subsidies) on the 4-digit-
industry-country level in 2000 (and not on the asset share as in the baseline).
Standard errors, clustered at the 3-digit NACE-country level and country-year
level, in parenthesis. Significance levels are depicted by * p<0.1, ** p<0.05, ***
p<0.01.

turn, shift when transfer pricing rules are tightened. In the empirical application, we
follow De Loecker and Warzynski (2012) and derive firm-level mark-ups based on the
accounting data at hand. To derive an expression for firms’ mark-ups, consider again
the NE’s cost minimization problem spelled out in Section 2:

min
`,m

(1− ti)w · `+ (1− ti)r ·m s.t. F (`,m) ≥ y

with associated Lagrangian

L(`,m, λ) = (1− ti)w · `+ (1− ti)r ·m− λ ·
(
y − F (`,m)

)
.

The variable definitions correspond to Section 2. The first order condition for the labor
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Table 7: Effect of transfer pricing regulations on market performance of NEs:
Alternative outcomes

ln(Assets) ln(Cost of empl.) ln(# employees) ln (Pre-tax profit)
(1) (2) (3) (4)

TPS × MNE-Share 0.026** 0.030** 0.036*** 0.028*
(0.01) (0.01) (0.01) (0.02)

Firm FE X X X X
Ind-Year FE X X X X
Ctry-Year X X X X
Observations 41,845,149 22,961,491 18,566,097 20,028,014

Notes: Table shows results for robustness checks of impact of transfer pricing regulations on
market performance of national enterprises with regard to using alternative outcomes. The de-
pendent variable is (ln) firm’s total assets in column (1), (ln) firm’s costs of employee in column
(2), (ln) firm’s number of employees in column (3) and (ln) firm’s pre-tax profits. All specifi-
cations include firm fixed effects, country-year and industry (4-digit NACE)-year fixed effects.
Number of observations varies due to coverage of the dependent variables. Standard errors,
clustered at the 3-digit-NACE-country level and country-year level, in parenthesis. Significance
levels are depicted by * p<0.1, ** p<0.05, *** p<0.01.

input ` is given by:

(1− ti)w − λF` = 0 ⇐⇒ (1− ti)pNE
λ

· w`

pNEy
= F`

`

y
,

where the right hand side expression can be obtained by multiplying both sides by
`/y and rearranging. Since the net-of-tax marginal cost of production are given by λ,
the term (1 − ti)pNE/λ measures the net-of-tax mark-up. Note that this expression
is equivalent to the mark-up in a no-tax-scenario (as considered by De Loecker and
Warzynski (2012)), as accounting for taxation implies that, in the numerator, the gross
price (pNE) is multiplied by 1− ti, and, in the denominator, the gross production costs
is also in net-of tax form, i.e. multiplied by 1 − ti. The remainder of the equation
shows that the mark-up can be computed using information on the output elasticity
(F`) and labour expenses relative to revenue ( `

y
). Notice that this approach does not

presume a particular market structure or mode of competition, only cost minimization
(De Loecker and Warzynski, 2012).

We use our data to estimate F`. The key challenge for the identification of produc-
tion functions is that input demand depends on unobserved productivity. We follow
Ackerberg et al. (2015) who propose a control function approach to proxy for unob-
served productivity. We estimate a Cobb Douglas production functions in country spe-
cific 4-digit industries, using labor as variable input and material inputs as proxy.24 The

24This approach exploits that the demand for a flexible input (like materials) depends on and thus
provides information about firm productivity. See Ackerberg et al. (2007) for an early review of the
literature.
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distribution of our firm mark-ups is depicted in Figure A1 in the Appendix and resem-
bles mark-up distributions in the prior literature (e.g. De Loecker et al., 2020).25 Table
8 presents specifications where we reestimate our baseline model using firms’ mark-up
as dependent variable. The coefficient estimate for the interaction of the transfer pric-
ing variable and the MNE-market share is small and statistically insignificant. In line
with our theoretical considerations in Section 2, this rejects the notion that NEs alter
their mark-ups in response to tightened transfer pricing provisions.

Table 8: Effect of transfer pricing reg-
ulations on markups of NEs

(1) (2)
TSP ×. MNE-share 0.009 -0.002

(0.03) (0.03)

Firm FE X X
Ind-year FE X
Ctry controls X
Observations 667,162 689,506

Notes: Table shows results for impact of
transfer pricing regulations on mark-ups of
national enterprises. For the calculations of
the mark-ups see main text. In both specifi-
cations, we control for firm fixed effects. In
column (1) we additionally include industry
(4-digit NACE)-year fixed effects and in col-
umn (2) country controls. Standard errors,
clustered at the 3-digit-NACE-country level
and country-year level, in parenthesis. Sig-
nificance levels are depicted by * p<0.1, **
p<0.05, *** p<0.01.

Heterogeneous and dynamic treatment effects: Finally note that our empir-
ical setting is a two-way fixed effect design, where firms are subject to a staggered
treatment. Our estimates may, in consequence, be biased in the presence of heteroge-
nous and dynamic treatment effects (e.g. Goodman-Bacon, 2021). In our empirical
application these concerns are dampened by the fact that a substantial fraction of NEs
in our data is unexposed to multinational competitors (see Figure 1). We nevertheless
assess the relevance of this concern and follow the recent literature that has proposed
estimators that yield unbiased estimates in the presence of heterogenous treatment ef-
fects (see Roth et al. (2022), de Chaisemartin and D’Haultfoeuille (2022b) for surveys).
The underlying idea of all of these estimators is to compare treated units to ?never-
treated? or ?not-yet-treated? units at a given point in time. While most estimators
account for binary treatment only, de Chaisemartin and D’Haultfoeuille (2020) allow

25Note that the data to for mark-up estimation is not available for all firms in our baseline sample
and the sample size thus drops relative to the base specification.
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for continuous treatment and thus fits our context best. The value of firm sales serve as
dependent variable and discretize the treatment variable - the interaction between the
transfer pricing score and the MNEs’ market share measured by assets - in 10 equally
spaced groups. Note that variation across groups is induced by changes in the trans-
fer pricing score only as the MNE-share is time-constant. The treatment level is the
4-digit-industry-country-cell and we absorb country-year trends. Bootstrap standard
errors are clustered at the industry–country level. This yields estimates close to our
baseline findings (point estimate for β: .0611; estimated standard deviation: 0.044).

We, moreover, also assess effect dynamics following de Chaisemartin and
D’Haultfoeuille (2022a). The definition of the treatment variable follows the prior
paragraph. The treatment level is again the 4-digit-industry-country-cell and we again
absorb country-year-trends. Bootstrap standard errors are clustered at the industry–
country level. Two key insights emerge. First, we find no indication for differences in
the pre-trends of sales values of treatment and control group. In line with our base
estimate, we, moreover, document that a tightening of transfer pricing legislation leads
to an immediate and lasting increase in national entities’ sales. The post-treatment
period estimates are highly stable from t + 1 onwards. And while the estimates do
not gain statistical significance at conventional significance levels in each post-reform
period, they are jointly different from zero.

Figure 3: Effect of TPS-MNE-share interaction on market performance of NE: Estima-
tor proposed by de Chaisemartin and D’Haultfoeuille (2022a)

Notes: Figure shows estimated coefficients for 3 leads and 3 lags of TPS and MNE share interaction on
(ln) firm’s operating revenues using the estimator proposed by de Chaisemartin and D’Haultfoeuille
(2022a). The TPS and MNE-share interaction is discretized into ten equally spaced groups. The group
variable is industry (4-digit NACE)-country. Specification includes country-year fixed effects.
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6 Conclusion

A flourishing literature documents that multinational firms shift profits to low-tax
countries. The consequences of international tax avoidance have received rather little
attention, in turn. The existing academic literature mainly focuses on possible fiscal
implications, that is on corporate revenue losses in high-tax countries and the impact
on corporate tax competition. We contribute to the literature by empirically testing
if international tax avoidance impacts product market outcomes and puts national
competitors of multinational firms at a competitive disadvantage.

The empirical identification strategy relies on changes in transfer pricing regulations
that constrain multinational profit shifting by strategic mis-pricing of intra-firm trade
and involve compliance burdens for MNEs. Based on rich data on firms in Europe,
we show that tighter transfer pricing provisions raise multinational firms’ effective tax
costs and significantly increase the observed sales value, sales quantity and profits of
affected firms’ national competitors. NEs’ mark-ups, in turn, remain largely unchanged.

Our paper thus documents that the impact of profit shifting activities - and con-
straints on them - goes beyond revenue losses in high-tax countries. Product market out-
comes are distorted as well, which can have distributional and efficiency consequences.
If owners of national and multinational firms are, for example, not fully diversified,
product market distortions impact the distribution of income across shareholders. If
effective corporate tax burdens are, in part, passed on to workers and consumers, that
may have repercussions on the distribution of wages and consumer rent. On efficiency
grounds, differences in tax costs across firm types imply that sales and market shares
are not solely governed by productivity differences but also by differences in effective
tax costs.
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Appendix

A Additional Tables and Figures

Table A1 presents descriptive statistics for the MNE-sample that is used in the main
text to determine the link between the tightness of transfer pricing provisions and
MNEs’ effective tax costs. Table A2, moreover, presents a correlation table of different
definitions of MNEs’ market share. Figure A1 depicts the distribution of our estimated
mark-ups, which resemble those found in earlier literature (e.g. De Loecker et al., 2020).

Table A1: Descriptive Statistics: Effect of TPS on
Effective Tax Costs of MNEs

Mean Std. Dev. Min. Max.

ETR 0.311 0.174 0.002 0.963
Statutory Tax Rate 0.321 0.039 0.245 0.516
Transfer Pricing Index 3.443 0.799 1.185 4.436
I[tax haven sub.] 0.63 0.483 0 1

Notes: Table shows descriptive statistics for our estimation
sample of MNEs. The sample include only observations with
positive tax payments and positive pre-tax profits. Observa-
tions with an effective tax rate in the top or bottom 1% of
the distribution are excluded. We define tax haven countries
as countries that appear on standard tax haven lists as used in
Dharmapala and Hines (2009), Hines (2010) or Tørsløv et al.
(2018).

Table A2: Cross-correlation MNE-shares

MNE share MNE share MNE share MNE share Tax haven
(2004) (NACE3) (# firms) MNE share

MNE share 1.00
MNE share (2004) 0.92 1.00
MNE share (NACE3) 0.74 0.71 1.00
MNE share (# firms) 0.62 0.63 0.48 1.00
Tax haven MNE share 0.58 0.54 0.45 0.47 1.00

Notes: Table shows the correlations between the different MNE-share measures. Our baseline
MNE-share is the asset weights MNE share on the industry (4-digit NACE)-country level in
2000. The alternative measures are (i) the asset weighted MNE-share on the industry (4-digit
NACE)-country level in 2004, (ii) the asset weighted MNE share on the industry (3digit)-country
level, (iii) the unweighted MNE share (number of subsidiaries) on the industry (4-digit NACE)-
country level, and (iv) the asset-weighted MNE shares on the industry (4-digit NACE)-country
level, only including MNEs with a tax haven connection (ownership link larger than 50%).
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Figure A1: Distribution of estimated mark-ups

Notes: Figure shows estimated mark-ups. Observations with mark-ups in the top and bottom 3% of
the distribution are excluded.
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B Impact of TPS on MNEs’ tax payments and ETR

B.1 Theoretical impact: MNEs’ tax payments and ETR

As described in the main text, we rely on two measures to capture the impact of transfer
pricing rules on firms’ effective tax costs: the tax payments of firm i in country c in
industry k at time t, TAXikct, and the effective tax rate ETRikct. If transfer pricing rules
are tightened, we expect less mis-pricing of intra-firm trade, translating into higher tax
liabilities TAXikct. Note that the reverse effect may also be at work: MNEs’ sales may
go down, which lower firm profits and tax payments. While TAXikct captures both
of these effects, ETRikct normalizes tax payments on firms’ pre-tax profit, defined as
follows:

ETRikct = TAXikct

Pikct
= tct(Pikct − TAikct)

Pikct
(16)

where Pikct stand for firm i’s accounting pre-tax profit; TAikct are tax allowances
granted (implying that taxable income deviates from firms’ accounting profit). tct is
the statutory corporate tax rate levied on corporate income in country c at time t. If
tighter transfer pricing rules limit firms’ opportunities to transfer income to low-tax
countries, this is expected to translate into higher pre-tax profits Pikct and consequently
into a higher ETRikct (as ∂ETRikct

∂Pikct
= tctTAikct

P 2
ikct

> 0).

B.2 Estimator proposed by de Chaisemartin and
D’Haultfoeuille (2022a)

To assess the dynamics of the effect of the transfer pricing score on MNEs’ effective
tax rate, we run an event study analysis. The analysis relies on the estimator proposed
by de Chaisemartin and D’Haultfoeuille (2022a) which is robust to heterogeneous and
dynamic treatment effects. For the estimation, we discretize the transfer pricing score
variable defined in the data section into six equally spaced groups. The effective tax
rate is regressed on 2 leads and 3 lags of the discretized transfer pricing score with the
country as group variable and non-parametric 4-digit-industry trends.

ln ETRikct =
3∑

j=−2;j 6=−1
βj(TPSjct)disc + γXct + φi + ψkt + εikct (17)

where the variable definition corresponds to the main text: φi reflect firm fixed effects,
ψkt industry-year fixed effects, εikct the error term. Bootstrapped standard errors allow
for clustering at the 2-digit-industry-country level.

The results are presented in Figure B1. Two interesting findings emerge: First,
the figure does not point to significant differences in the pre-trends of treated and
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Figure B1: Effect of TPS on the effective tax rate of multinational firms

Notes: Figure shows estimated coefficients for 2 leads and 3 lags of transfer pricing score (TPS) on
(ln) MNE’s effective tax rate using the estimator as proposed by de Chaisemartin and D’Haultfoeuille
(2022a). The transfer pricing score is discretized into six equally spaced groups. The group variable is
country.

untreated MNEs’ tax costs; second, consistent with our prior results, there is positive
and significant effect of transfer pricing score increases on MNE’s tax costs that start
to set in one period after treatment and prevails over time. The average treatment
effect of the transfer pricing score on MNEs’ tax costs is estimated with 0.06 and is
hence comparable to our baseline estimates.
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