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Abstract

This paper studies foreign-market entry patterns in the professional services industry. We build a structural

model of horizontal foreign direct investment (FDI) with firms that are heterogeneous in terms of service quality.

Firms can choose to serve foreign markets via exporting, cross-border mergers (M&A), or greenfield investment.

Greenfield investment and exporting are subject to the standard proximity-concentration tradeoff and, in

addition, associated with uncertainty about foreign quality perception, while M&A resolves this uncertainty by

letting multinationals access the demand of the acquired firm. Reproduction of high quality abroad potentially

requires larger fixed entry costs, inducing high-quality service firms to export. The model is sufficiently flexible

to accommodate different orderings of entry types in terms of firm’s service quality. We then structurally

estimate the fundamental market-specific parameters of the model using firm-level FDI and trade data for

a sample of German firms. We find that entry patterns are reversed compared to the standard sorting in

manufacturing: only the firms providing the highest service quality export, while lower-quality firms conduct

FDI. The relative sorting of M&A vs. greenfield FDI in terms of firm quality is market-specific and depends

on the relative importance of uncertainty about quality perception, the structure of entry costs, and size of

synergies associated with M&A. Finally, we calibrate the model equilibrium to the data on multinational and

trade flows between the EU, the US, and the rest of the world. Simulation of the service-trade liberalization

between the EU and the US, as planned for TTIP (Transatlantic Trade and Investment Partnership), shows

that the reduction of non-tariff trade barriers and introduction of quality standards reallocate quality across

entry alternatives, as well as make FDI a more prominent entry type.
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1 Introduction

Going abroad, firms select between opening a foreign branch, which allows them to be close to their

consumers, and exporting, which is associated with variable trade costs but avoids duplication costs.

This so-called proximity-concentration tradeoff is extensively discussed in the trade literature. In

line with the empirical evidence for the manufacturing sector, a seminal paper by Helpman et al.

(2004) finds that only the most productive firms conduct foreign direct investment (FDI), while

less productive firms serve foreign markets via exports.1 However, the entry patterns for service

exporters and multinationals do not correspond to the ones predicted by the classical proximity-

concentration literature. Specifically, in the German professional services industry,2 only the most

productive firms export their services, while less productive firms opt for FDI.3 In particular,

the average exporter is 3.0 times larger and sells 2.1 times more domestically than an average

multinational firm.4 When breaking down service FDI by entry mode, 73% of FDI occurs via

cross-border mergers and acquisitions (M&A), and only 27% via the opening of new establishments

abroad (greenfield investment).5 Moreover, M&A generates larger affiliate sales than greenfield

investment.

In this paper, we rationalize the differences in foreign-market entry patterns across industries and

analyze their implications for trade-liberalization outcomes. The study of the last question is partic-

ularly relevant for understanding the effects of service-trade liberalization and potential differences

in the outcomes compared to manufacturing due to the specific features of this sector.6 The main

empirical contribution of this paper is to structurally estimate the proximity-concentration tradeoff

1For the manufacturing sector in Germany, Ottaviano and Mayer (2007) find that relative to exporters, multina-
tionals are substantially larger, more productive, pay higher wages and generate higher value added. In particular,
exporters are 3.0 times larger than domestic producers, while multinational firms are 13.2 times larger. Same differ-
ence holds true for other countries.

2Professional services can be described as a broad consulting industry, including legal and accounting activities,
management consultancy activities, architectural and engineering activities, technical testing and analysis, scientific
research and development, advertising and market research, veterinary activities and other professional, scientific and
technical activities. In our analysis, we also consider IT consulting and administrative and support service activities.

3According to the General Agreement in Trade in Services, there are four possible modes to trade services abroad.
A transaction can occur without a physical movement of a consumer or a service provider to a location of the other
(mode 1); a consumer can receive the service in the country of a service supplier, which would be specified under the
mode 2; finally, a service provider can temporarily move to the location of its foreign buyer (mode 4) or establish a
branch there (mode 3). The statistical data on services trade for German firms further aggregates these modes and
classify modes 1, 2 and 4 as export.

4Similar evidence was found by Bhattacharya et al. (2012) for the Indian software industry and by Oldenski
(2012) for the US services industry.

5The statistics is reported for the average parameters over the period 2005 – 2014 in Germany. For comparison,
in the manufacturing sector, 62.6% of FDI entries in during this period occur via M&A.

6Analyzing the Transatlantic Trade and Investment Partnership (TTIP), Francois et al. (2013) find that reduction
in non-tariff barriers has larger impact for the manufacturing sector than for the services.
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distinguishing between M&A and greenfield investment, as well as introducing the industry- and

country-specific returns to exporting and FDI.

We build a structural model of horizontal FDI with firms that are heterogeneous in terms of

their service quality. Firms can choose to serve foreign markets via exporting, cross-border mergers

(M&A), or greenfield investment. Since foreign consumers can have a different perceiption of the

service quality, entry into a new foreign market is associated with uncertainty about demand.

Therefore, firms face the tradeoff between trying to transmit their core quality to a prospective

market without ex ante observing the tastes of foreign consumers (via greenfield investment and

exporting), and “buying demand” of a preexisting foreign firm in order to get access to its network

of consumers and its expertise (via M&A).7 Moreover, as replicating a quality abroad is potentially

subject to higher costs for firms with initially higher quality, these firms may decide to export

in order to avoid larger entry costs associated with high-quality greenfield investment. In our

model, the M&A process features “cherry-picking,” meaning that better targets are more likely to

be acquired. Finally, acquisitions provide a higher return to core quality when the magnitude of

synergies between the acquirer and the targets is larger.

The model generates a completely flexible relationship between quality and entry types for each

market. Entry patterns depend on the industry- and country-specific parameters, which determine

the return to firm’s core quality for each entry type in a given market. For example, high-quality

services are more likely to be provided via greenfield investment if expected perceived quality is

high and FDI entry costs do not increase much in quality. Alternatively, one will observe high-

quality services to be exported if variable trade costs are low and expected perceived quality is high.

Finally, high-quality services will be provided via M&A if targets are on average of high quality and

synergies between acquirers and targets are substantial. Thus, depending on the characteristics of

the industry, the model is able to deliver different outcomes regarding entry patterns and foreign

sales for each entry type.

We then structurally estimate the fundamental parameters of the model for each market. We

base our empirical analysis on firm-level data for German multinationals and exporters operating

in the professional services sector. In particular, we consider the cross-section of the first entries of

German multinationals into the EU, the US and the rest of the world markets during the period

2005 – 2014. In the structural estimation, we use information on the affiliate and domestic sales,

7The Baker & McKenzie (2014) survey names “the acquisition of customers or distribution networks” as the
main incentive for cross-border mergers and acquisitions. According to their survey, the chief financial officer of a
South African MNE in the professional-services sector about the M&A in Mauritius: “The customer base was very
attractive and we were confident of extracting the value by targeting the customer base of the target company.”
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as well as the entry types selected by firms in each market. The unique feature of the data is

that it distinguishes between greenfield investment and M&A entries for each new FDI case. The

structural estimation delivers the fundamental parameters which determine returns associated to

each activity (change in the perception of quality across markets, synergies magnitude, trade costs,

quality of M&A targets, and the cost of quality transmission with greenfield investment), as well

as institutional entry costs specific to the foreign market and the entry type.

We find that the resulting equilibrium thresholds reverse the standard outcome for the manufac-

turing sector, where high-quality (or high-productivity) firms tend to engage in FDI. In contrast,

firms with lower service quality prefer FDI to exporting. This result partly comes from the fact that

the costs of replicating quality in a new market increase in core service quality, so that high-quality

firms try to avoid these costs by serving foreign markets from their home location via exporting.

Moreover, we find that the market differences in the distribution of foreign quality perception, as

well as differences in the quality of M&A targets result in market-specific relations between the

average service quality and FDI entry modes. While greenfield investors in the US exhibit a higher

service quality than firms engaging in M&As, this relation is reversed for the EU and the rest of

the world.

In the final part of our analysis, we use the estimated model to examine the potential impact of a

service-trade liberalization episode between the EU and the US, as planned for TTIP (Transatlantic

Trade and Investment Partnership). We consider the impact on average service quality for each

entry type and the average level of service quality provided in each market: the EU, the US, and

the rest of the world. We simulate two main features of TTIP for the services sector. First, we look

at a reduction of institutional entry barriers, including facilitation of cross-border M&As and easier

market access through reductions in costs associated to licensing and approvals of businesses. We

consider a moderate scenario with a 10%-reduction in non-tariff barriers, as well as a more ambitious

scenario of a 25%-reduction of barriers. Accordingly, this policy mainly impacts on the threshold

quality that makes each entry alternative profitable, while the relative ranking between quality and

entry modes remains unchanged. Second, we look at the introduction of quality standards, which

reduces the costs of transferring core quality overseas. The corresponding reallocation effects can

result in changes of relative qualities exported and provided via greenfield investment. Moreover,

facilitating quality transmission abroad leads to higher quality of M&A targets, so that mergers

become less frequent but of a better quality.
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1.1 Related Literature

Our paper contributes to the literature on the proximity-concentration tradeoff with heterogeneous

firms. We depart from Helpman et al. (2004), who describe the selection of firms into exporting and

greenfield investment, by (i) allowing firms to acquire foreign targets in order to resolve uncertainty

regarding the quality perception and to exploit the potential merger synergies; (ii) introducing the

flexibility in the returns each entry activity provides to a firm’s revenue productivity. These novelties

make our model empirically tractable and allow us to explain differences in the entry patterns across

industries and countries.8 This paper adds to a small set of papers that structurally estimate a

model of the Helpman et al. (2004) type. The recent contributions by Irarrazabal et al. (2013),

Ramondo and Rodríguez-Clare (2013), Ramondo (2014), Tintelnot (2016) propose frameworks

suitable for the empirical analysis of multinational production and trade. In contrast to our paper,

the structure of these models predetermines the relation between productivities of firms selecting

into exporting and FDI, since the return from exports is always smaller due to the presence of

iceberg trade costs. Moreover, these papers do not consider M&A, which are conceptually different

from the greenfield investment in terms of the technology transfer and, therefore, are driven by

different incentives and provide different outcomes from greenfield investment.

Our paper also relates to the literature analyzing the determinants of cross-border mergers, among

those papers by Nocke and Yeaple (2007, 2008) are the closest to ours. Analogously to Nocke

and Yeaple (2007), we regard M&A as a vehicle for obtaining the network and service quality

of an existing firm in the prospective market. Similar to their model, we regard quality as a

non-transferable capacity. For example, a high-quality firm in the services sector may have an

exceptional consultant, so that the costs of finding a new worker with the same set of skills are

larger than those of sending the worker herself to the foreign country. Unlike Nocke and Yeaple

(2007), we do not restrict the realization of perceived quality in the foreign market to be lower

than at home. Moreover, in our framework, the ordering of cutoffs for greenfield investment and

M&A is not determined by the source of firm heterogeneity but instead by the country-specific

distribution of perceived quality shocks and the structure of entry costs. Additionally, we find

that firms conducting greenfield FDI in the professional services sector have lower quality than

exporters, so that we have a different ordering of cutoffs for these two entry types. Similarly to

Nocke and Yeaple (2008), the incentives of engaging in cross-border acquisition and greenfield FDI

differ across countries. As the distribution of target quality in the EU and the US is characterized

8Geishecker et al. (2017) show that the exporter productivity and size premia vary across countries and industries.
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by larger expectations of the targets’ quality, the acceptance rate of M&A offers is higher, too.

Our paper extends the trade literature on the services sector. Bhattacharya et al. (2012) model

the choice between FDI and export in IT-oriented services. They find that firms with high service

quality prefer exporting over FDI. Differently from our work, the choice between entry types is

driven by the differences in the overseas transferability of quality via export and greenfield invest-

ment. By contrast, we do not assume that the physical presence in the country reduces demand

uncertainty. Given that services export involves personal contact between a supplier and a con-

sumer, it seems hard to justify an assumption about the differences in perception of service quality

between export and FDI. Moreover, perception of quality in our model reflects country-specific

tastes, so that consumer preferences are independent of the supply mode. Oldenski (2012) also em-

phasizes the importance of personal presence in the country for providers of commercial services,

which can affect the entry choice. In our model, the choice for M&A and greenfield investment

is endogenous and not amplified by any restriction on the need for commercial presence for the

personal contact with a consumer.

One of the key ingredients of our model is the uncertainty about foreign quality perception. Rob

and Vettas (2003), Nguyen (2012), Albornoz et al. (2012), and Conconi et al. (2016) highlight

the importance of non-observability of demand in new destination markets, and learning about

demand which occurs via entry in related foreign locations. For the services sector, we do not

observe sequentiality of entry into foreign markets, and consider the first entry into a given market

in order to avoid confusion between the mechanism of our interest and learning occurring via foreign

activities. Aeberhardt et al. (2014) consider firms that can choose to serve a foreign market either

directly, facing the costs of getting to know the foreign market, or indirectly, via a local partner

who can potentially hold them up. Similar to their paper, we find that the characteristics of foreign

markets can be crucial for determining the incentives to select one of the available alternatives.

Finally, our paper also contributes to the literature highlighting the role of product quality in

international trade. Analogously to Kugler and Verhoogen (2012), Johnson (2012), and Feenstra

and Romalis (2014), we argue that service quality is one of the key factors explaining firm hetero-

geneity. Similar to Cagé and Rouzet (2015), we assume that perceived quality is not observed prior

to entry into the foreign market, therefore firm’s choice is based on the expected perceived quality.

Since we allow for M&A as a way to avoid informational frictions, we observe relatively less efficient

firms active via acquired affiliates in the foreign markets. Moreover, since the professional services

sector is a long quality ladder industry, we use the results of Khandelwal (2010) to argue that the

sales of a firm are a good proxy for firm’s service quality.
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The rest of the paper is organized as follows. Section 3 describes the data used in the empirical

analysis and presents the entry patterns observed in the services sector for German firms. Section

4 estimates the fundamental market-specific parameters for German multinational firms. Section 5

calibrates the industry equilibrium and conducts the counterfactual analysis for the services sector

liberalization according to the TTIP proposal. Section 6 concludes.

2 Theoretical Framework

We build a structural model to explain the entry choice of a firm when it decides to go abroad.

There are three entry types distinguished: direct export, cross-border mergers and acquisitions,

and greenfield investment. The main aim of the model is to rationalize the differences in the

entry patterns across industries and countries. We describe the model for a firm operating in

the services sector, and therefore highlight the importance of quality and brand recognition in

generating heterogeneity across firms. However, the model can be applied to other sectors, when

equivalently describing firm heterogeneity in terms of the revenue productivity.

2.1 Demand

The economy consists of a set I = {1, . . . , N} of countries. Each country i ∈ I admits a representa-

tive consumer whose preferences are given by the quasi-linear utility function in the homogeneous

good Ai

Ui = βs,i ln

[∫

ω∈Ωi

(ϕ̃i(ω)qi(ω))
σ−1

σ dω

] σ
σ−1

+Ai, (1)

where βs,i denotes the absorption of services sector in country i, qi(ω) the amount of service ω, σ

elasticity of substitution, Ωi the endogenous set of varieties sold in country i, and ϕ̃i(ω) the perceived

quality of service ω in country i.9 In order to reflect potential differences in the perception of the

service quality across different foreign markets, the quality ϕ̃i(ω) of the variety ω can vary across

countries. Quality perception of the service ω reflects the differences in tastes of consumers, value

9The homogeneous good is chosen as the numeraire; it is produced with the linear technology requiring a unit
input of labor and is freely traded. In equilibrium, all countries produce a positive amount of a homogeneous good,
which results in the equalization of the factor prices across markets. Thus, for the rest of the analysis, we consider
the equilibrium wages in an open economy. In particular, this means that the level of wages, and therefore all entry
costs expressed in labor terms, stay unaffected by any policy changes, and wages can be set equal to 1.
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of quality to them, as well as the awareness of the brand of variety ω. A representative consumer

in country i can evaluate the quality of a given variety with certainty.10

Let Yi and pi(ω) denote the total expenditure per consumer and the price of service ω in country

i, respectively. Then, the representative consumer i’s budget constraint given the upper-tier of

utility maximization reads as

∫

ω∈Ωi

pi(ω)qi(ω)dω +Ai ≤ Yi. (2)

By solving the consumer i’s utility maximization problem subject to the budget constraint (2), we

obtain the direct demand function for variety ω in country i which is given by

qi(ω) =
ϕ̃i(ω)

σ−1p−σ
i

P 1−σ
i

βs,i = ϕ̃i(ω)
σ−1pi(ω)

−σΦi, (3)

where Pi :=
(∫

ω∈Ωi
ϕ̃i(ω)

σ−1pi(ω)
1−σdω

)1/(1−σ)
is a country i’s quality-adjusted price index, Φi :=

P σ−1
i βs,i is a demand shifter. The expression (3) implies that the demand for variety ω increases

with its perceived quality ϕ̃i(ω) in country i.

2.2 Supply

A firm from country o ∈ I provides the same service variety ω in all markets it decides to operate.

Therefore, we identify the firm by the supplied service variety ω.

Each firm is a monopolist for the service it provides, and makes its entry and provision choice

taken aggregate price and market size as given. Firms are heterogeneous in the quality of their

services. In particular, each firm ω is endowed with a core level of quality ϕ.11

As consumers have different tastes towards quality and are differently aware of services’ brands,

10Since the aim of this paper is to analyze the determinants of the entry choice by firms, we disregard the
potential uncertainty on the side of consumers. Therefore, in our setting, we model uncertainty regarding the quality
perception at the side of a service provider, while consumers know with certainty the value each service provides to
them. Alternatively, one can think about learning from the side of consumers about the quality of a given variety
(Bagwell and Staiger (1989), Chisik (2003), Cagé and Rouzet (2015)). We can accommodate this concept in our
model by assuming that the perceived quality reflects the current belief of a representative consumer regarding the
quality of the product, so that she consumes a service basing her consumption choice on this belief.

11A core level of quality is an adjusted level of quality by the physical productivity, and is represented as a product
of quality itself and the physical productivity of a firm. Hereafter, we refer to the quality adjusted by the physical
productivity, ϕ, as the main source of heterogeneity across firms. Since the physical productivity of services firms
is difficult to measure, we explain the variation in adjusted quality (or revenue productivity) by differences in the
quality component. In other words, one can consider all firms in the services sector to exhibit the same level of
physical productivity, but different service quality.
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same quality is differently perceived within and across countries. The country- and variety-specific

perceived quality shock ǫi adjusts the core quality level of the firm to the perceived level in country

i. In particular, the perceived quality of the service in country i is ϕi = ϕǫi, which implies that

services with initially higher core quality have on average better realizations of the perceived quality

across markets. Since each firm operates a domestic unit, the perception of quality in the origin

market is known by the firm.12 At the same time, the firm cannot observe ex ante how its quality

is perceived by foreign consumers if it was never present in the country.13

The problem of the firm can be separated into two stages. At the first stage, for each foreign

market i ∈ Ifo := I \ {o} the firm decides whether to enter, and if so, with which out of three

alternatives: direct export or establishment of a cross-border greenfield investment or acquisition

of a foreign target firm. Accordingly, the firm pays the entry costs associated with the selected

foreign activities. Upon entry, the firm observes how its quality is perceived in each market it

selected to operate in. At the second stage, the firm solves the profit maximization problem and

sets the unit of service provision for each market.

A firm is defined by the variety of service it provides, ω, its country of origin, o, its core quality,

ϕ, a vector of perceived quality shocks ǫ, a vector of quality of M&A offers, ϕM , and a vector of

export entry costs, fE .

2.3 Serving the Foreign Markets

Now we consider the choice of the firm to serve a foreign market i. In order to highlight the tradeoff

among different entry types, we compute the payoffs associated with each alternative.14

Export and Greenfield Investment. Entering via exporting or greenfield investment, the firm trans-

mits its quality abroad and does it under uncertainty about the perception of its quality by foreign

consumers. This uncertainty can be mapped to the problem of incomplete transferability of qual-

12In the absence of firm-specific origin quality shifter, the model would imply zero likelihood. This is due to the
fact that home sales would solely define firm’s core quality which in turn would result in the deterministic supply
choices for foreign markets. In other words, this means that two firms with identical core quality would opt for the
same foreign activity choices while selecting between exporting and greenfield investment, which is not observed in
the data. For more details, we refer to the estimation section.

13Nguyen (2012) introduces learning about demand in untested destination markets through the positive correlation
of demand in them with markets firm is present in. In our model, we abstract from the learning aspect, defining
markets to be large enough to capture specific tastes of consumers to the service. Moreover, the learning by operating
abroad would imply sequentiality of entry, which is not observed in the data for the professional services industry.

14For what follows, we maintain that the profit associated with no activity in country i is normalized to 0.
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ity (or technologies) overseas.15 Therefore, a firm evaluates the benefits of entering via export or

greenfield investment by considering the expected perceived quality in the prospective destination

market. Accordingly, the more favorable is the expectation regarding the perceived quality shock

in the foreign country, the higher the return to the core quality the firm expects from conducting

greenfield FDI or exporting.

Although exporting and greenfield investment are similar to each other on the demand side, there

are differences in the marginal and entry costs associated to these activities. In order to serve

foreign market i via export, the firm pays additional ad valorem trade cost τi,o > 1. Therefore, the

marginal costs of serving market i are larger for exporters. Entry costs of exporting, fE
i , reflect non-

tariff restrictions firms face by serving foreign market i via export, e.g. restriction to movement of

people, licensing discrimination, or non-perfect regulatory transparency. In turn, as the replication

of a higher level of quality and the establishment of a better brand can be more costly, we allow

the entry costs of greenfield investment, fG
i (ϕ), to be dependent on the core quality ϕ of the firm.

One can also rationalize this assumption by regarding these entry costs as related to advertisement

expenses, which are proportional to the number of consumers a firm intends to reach in the new

market.16 In particular, we assume that the firm pays fG
i (ϕ) = f̄G

i + αG
i vi(ϕ) when it establishes

a foreign affiliate in country i, where vi is the firm’s value in market i under the assumption that

it can fully transfer its core quality ϕ to the country i and there are no perceived quality frictions,

i.e. vi := (σ − 1)σ−1σ−σϕσ−1Φi.
17 Thus, we associate the variable part of the entry costs to the

firm’s value in country i provided that country i’s consumers attach the evaluation ϕ to the service

itself. The parameters of the entry costs function can be interpreted as follows. The component f̄G
i

of the entry costs for greenfield investment represents the institutional entry barriers that the firm

faces in country i. In particular, the level of institutional entry costs reflects the development of

legal institutions, ease of getting the license, quality of capital markets, and other regulatory and

non-regulatory restrictions to entry. The quality cost for greenfield investment, αG
i , is determined

by the country characteristics which affect the ease of quality transmission, e.g. size of the labor

markets, advertisement costs, closeness of quality standards of a host country and the origin.

15In particular, imperfect foreign mobility of technologies and loss to productivity associated to foreign locations
are discussed by Nocke and Yeaple (2007), Guadalupe et al. (2012), and Tintelnot (2016).

16See Arkolakis (2010) who models explicitly the choice of marketing investment of firms that are heterogeneous
in revenue productivity.

17Similarly to Arkolakis (2010), the aggregate market shifter, Φi, captures the fact that entry costs can be larger
for larger markets. Moreover, since this shifter contains information about the average perceived quality in the
market, one can think about larger replication costs for quality when entering a market with higher average quality
of services.
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The expected profits associated to the two above suitable choices are given by

❊πG
i =

[
❊ǫσ−1

i − αG
i

]
Φ̃i

︸ ︷︷ ︸

∆G
i

ϕσ−1 − f̄G
i ,

❊πE
i = ❊

(
ǫi
τi,o

)σ−1

Φ̃i

︸ ︷︷ ︸

∆E
i

ϕσ−1 − fE
i ,

(4)

where Φ̃i := (σ − 1)σ−1σ−σΦi, ∆G
i denotes the greenfield investor’s return to the core quality

in country i, and ∆E
i denotes the exporter’s return to the core quality in country i. From the

expressions above, we can see that the return to greenfield investment will be larger the more

favorable is the expectation of perceived quality and the lower are the costs of replicating the

brand’s quality abroad. Similarly, the exporter’s return is larger the higher is expected perceived

quality and as lower is the increase in the marginal costs associated to this activity.

Mergers and Acquisitions. The uncertainty of quality perception can be eliminated via M&A. By

acquiring a foreign firm, a multinational gets access to the target firm’s local market and, as a

consequence, to its already established group of consumers. One can see the acquisition of a foreign

firm as a device to “buy the demand” of a preexisting local firm.18 Therefore, before accepting

the merger, a firm knows with certainty how its service is perceived by consumers in the foreign

location, and, specifically, which volume of sales it can generate.

We model the M&A market as follows. The firm receives a take-it-or-leave-it offer from a target

firm with perceived quality ϕM
i .19 Since the foreign firm observes the realization of the perceived

quality shock to its service in its origin market i, the quality level ϕM
i is represented by a product

of the core quality of the foreign target, ϕ′, and the perceived quality shock, ǫ′i. The acquisition

price serves the role of the entry costs with M&A, fM
i

(
ϕM
i

)
, and consists of the value of foreign

firm, vMi := Φ̃iϕ
M
i , and the institutional entry costs, f̄M

i . The institutional costs include not only

the legal costs of M&A in a given country, but also capture the level of entry barriers imposed for

mergers and acquisitions.

Though the acquirer cannot perfectly transfer its quality abroad, some common practices or brand

18The analogous interpretation of M&A can be found in Nocke and Yeaple (2007).
19To make our model more tractable, we assume that each firm gets offers for M&A in each market. Alternatively,

we can introduce the probability of getting an offer from each market, which will not change the results of the model,
but will not be empirically tractable to identify the corresponding parameters. At the same time, we allow the offer
to be such that no firm finds it profitable to accept. Therefore, the resulting distribution of the target offer can be
seen as the combination of the actual distribution and the probability of an offer.
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name can be used by an acquired affiliate. Therefore, the acquisition process generates synergies

Si(ϕ), the size of which increases in the core quality of an acquirer.20 The perceived quality of

the acquired affiliate is ϕi = Si(ϕ)ϕ
M
i , so that perceived quality is Si(ϕ) times larger than prior

acquisition. It is important to note that should the synergies be positive, the net profit from M&A

(weakly) increases with target firm’s quality. Therefore, if the firm faces several merger proposals

from one country, it would optimally select the one from the highest quality target firm.

There are several things worth noting. First, the offers for M&A are independently and identically

drawn across firms and countries. This assumption eliminates any self-selection of acquired firms

to more (or less) productive acquiring firms. We rationalize it by the fact that foreign firms do

not observe the quality of the service of potential acquirers, so that all foreign firms are ex ante

identical for them. Moreover, the acquisition price is solely determined by the quality of the target

firm, so that the benefit of a foreign firm from M&A is independent of the acquirer identity.

Second, we parameterize synergies by a linear function, i.e. Si(ϕ) = siϕ.21 The profits from

acquiring the foreign firm are given by

πM
i = sσ−1

i

(
ϕM
i

)σ−1
Φ̃i

︸ ︷︷ ︸

∆M
i

ϕσ−1 − Φ̃i

(
ϕM
i

)σ−1
− f̄M

i , (5)

where ∆M
i denotes the acquirer’s return to the core quality in country i. This return is higher

as better is the target firm, and is higher the magnitude of synergies si. In particular, one would

expect higher synergies in the markets where common practices are more applicable and the brand

name of an acquirer has a better reputation.

Third, we do not model any competition for the target firms from the side of potential acquirers.

Since this does not drive our main results regarding the entry type choice, we avoid any complication

for the merger market to keep our model as parsimonious as possible.

To sum up, the quality of potential targets varies across and within countries and this, together

with country-specific entry barriers, results in the differences of M&A price and merger profitability

across locations.

20Here we note that if the function of synergies is constant, so that the size of synergies is independent of the core
quality of an acquirer, the M&A will be regard as an outside option, so that the lowest quality served abroad will be
supplied via M&A.

21The linear function is needed to insure the single-crossing of the profits associated to each entry alternative.
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2.4 Entry Decision

Having described the profits associated to each of the three activities, we are ready to consider the

first stage of the firm’s problem: which markets to enter and via which entry alternatives. Prior

to deciding about the entry into foreign markets, the firm observes (i) its core quality level ϕ, (ii)

perceived quality in the origin ϕo, (iii) country-specific M&A offers ϕM , (iv) entry costs associated

to each entry type. The entry choice, e := {ei}i∈Ifo , combines the entry type the firm selects for

each foreign market i ∈ Ifo (if any), such that

ei = arg max
ei∈{0,E,G,M}

{❊Πei
i } ∀i ∈ Ifo , (6)

where ❊Πei
i corresponds to the (expected) profit from not entering (0), exporting (E), conducting

greenfield investment (G), and M&A (M).

In the next paragraphs, we discuss the tradeoffs existing among the three described entry alter-

natives when entering market i. First, we describe the traditional proximity-concentration tradeoff

between greenfield investment and exporting. Second, we analyze the choice between two types of

foreign direct investment.

Proximity-Concentration Tradeoff. Consider the tradeoff between exporting and greenfield invest-

ment. We observe that exporting is preferred to greenfield investment in market i if and only if

❊πE
i ≥ ❊πG

i ⇔ ϕσ−1
[

αG
i − (1− τ1−σ

i,o )❊ǫσ−1
i

]

≥
fE
i − f̄G

i

Φ̃i

. (7)

We can separate the set of parameters, which affect the value for the quality cutoff between

exporting and greenfield investment, into two groups. The first group includes those parameters

that determine the relative quality of services provided via each of the two entry types. Accordingly,

these are parameters that change the return to the core quality for exporters and greenfield investors,

i.e. quality cost for replicating brand abroad, αG
i , trade costs, τi,o, and the expectation of the

perceived quality, ❊ǫσ−1
i . The second group of parameters affects the propensity of each entry type

to be selected and include entry costs of export, fE
i , and institutional entry costs for greenfield

investment, f̄G
i .

If the replication of high quality abroad is harder, that is αG
i ≫ 0 and replication costs outweigh

the proximity benefits, then firms with higher quality will export in order to avoid large entry

costs with greenfield FDI. Therefore, the average quality exported will be higher than the one
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provided via greenfield investment. Moreover, the lower are trade costs and the less favorable the

expectation of the perceived quality is, the more likely that high quality firms will export their

services to market i. The special case of this cutoff ordering arises if the institutional entry costs

of greenfield are so large that all firms find it more profitable to export.

Inverse ordering of cutoffs in the core quality arises if greenfield entry costs are lower for firms

with higher quality. This assumption would invert the condition for exporting and imply that high

quality firms self-select into greenfield investment, while firms with relatively lower quality choose

to export.22 Moreover, the larger trade costs and the expectation of perceived quality are, the

more likely it is that high-quality firms self-select into greenfield FDI, rather than exporting. In

particular, if export entry costs are sufficiently large, all firms will conduct greenfield investment

rather than export.

Two Types of Foreign Direct Investment. Now we turn to the choice between greenfield investment

and M&A. The firm prefers greenfield investment over M&A in the market i if and only if

❊πG
i ≥ πM

i ⇔ ϕσ−1
[

❊ǫσ−1
i − αG

i − sσ−1
i

(
ϕM
i

)σ−1
]

≥
f̄G
i − f̄M

i

Φ̃i

+
(
ϕM
i

)σ−1
. (8)

The selection of firms with higher or lower quality into greenfield investment rather than M&A

depends on the firm-specific target draw and country-specific parameters. Therefore, we can talk

about the ordering of cutoffs only subject to the clusters of firms defined by the quality of M&A

offer firms receive in the foreign market i. Within a cluster, high quality is provided via greenfield

investment rather M&A if (i) expected perceived quality is high, (ii) the increase in greenfield entry

costs due to high core quality is low, (iii) synergies are low. Thus, the order of cutoffs is determined

by the relation between the loss/gain in perceived quality and variable entry costs for greenfield

FDI, as well as by the magnitude of synergies. In countries where the costs of finding abroad a

consultant with an equal level of home skills are prohibitive, or the advertising expenditures are

large, relatively more productive firms self-select into M&A rather than greenfield investment. If the

institutional costs of mergers and acquisitions are too high, acquisition is not profitable for middle-

quality firms, and only greenfield investment can be selected. We note that with the presence of

uncertainty in quality perception, the set of accepted M&A is different from the case with perfect

forecasting of foreign consumer tastes for a service.

22In the empirical analysis, we do not restrict the sign of αG
i , thus we are not assuming any ordering of exporting

and greenfield investment cutoffs. In particular, with αG
i = 0 we will obtain a standard proximity-concentration

tradeoff, when entry costs for greenfield investment are equal across firms with different quality.
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2.5 Equilibrium

Now we aggregate the industry-level parameters, as market sizes and quality adjusted price indexes,

and derive the general equilibrium for our model. Each country i ∈ I is populated with mass ni

of heterogeneous in their service quality firms. We assume that all firm-specific parameters are

independently drawn across countries and firms from corresponding distributions. The core quality

ϕ is drawn from an arbitrary distribution G(ϕ). The perceived quality shocks ǫi are drawn from

an arbitrary country-i- and origin-o-specific distribution Hi,o(ǫi).
23 The M&A offers ϕM

i are drawn

from an arbitrary country-i-specific distribution Mi

(
ϕM
i

)
. The entry costs of export, fE

i , are drawn

from the origin-o-specific distribution FE
i,o

(
fE
i

)
with the positive support.

The share of firms from country j 6= i with core quality level ϕ that enter market i with entry

type e is

shareei,j(ϕ) =

∫

ϕM
i

∫

fE
i

✶
[
ei
(
j, ϕ, fE

i , ϕM
i

)
= e
]
dFE

i,j

(
fE
i

)
dMi

(
ϕM
i

)
. (9)

We note that since each entry alternative should be compared to export and M&A, different

realizations of firm-specific entry costs of export and quality of M&A targets would result in different

profit associated to those entry types. The total sales generated by firms from country j 6= i with

core quality ϕ in country i via entry type e are given by

Xe
i,j(ϕ) = nj

∫

ϕM
i

∫

fE
i

✶
[
ei
(
j, ϕ, fE

i , ϕM
i

)
= e
]
∫

ǫi

rei
(
j, ϕ, ǫi, ϕ

M
i

)
dHi,j(ǫi)dF

E
i,j

(
fE
i

)
dMi

(
ϕM
i

)
. (10)

Different realizations of perceived quality shocks and quality of targets would result in different

foreign revenues. Integrating over the core quality levels of foreign firms and summing over all entry

types and foreign countries, the aggregate trade inflow of services to country i is

Xforeign
i =

∑

j∈Ifi

∑

e={E,G,M}

∫

ϕ

Xe
i,j(ϕ)dG(ϕ). (11)

The home production in country i is given by

Xdomestic
i = ni

∫

ϕ

∫

ǫi

ri(i, ϕ, ǫi)dHi,i(ǫi)dG(ϕ). (12)

23Similar to Schott (2008), this assumption reflects the presence of the origin-specific shifters to the perception of
quality.
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Total labor income in country i consists of two components. The first component is the labor

cost of services provision in country i, which includes the sum of wages paid for domestic services

suppliers, exporters from country i, as well as FDI-makers in country i. Second component combines

entry costs paid by FDI- and export-entrants from foreign markets. Third component constitutes

labor income in the homogeneous good sector. Given that wages are equalized in the open economy

when each countries produces the homogeneous good, the labor market clearing condition reads as

Li =
σ − 1

σ




X

domestic
i +

∑

j∈Ifi



ni

∫

ϕ

XE
j,i(ϕ)dG(ϕ) +

∑

e={G,M}

nj

∫

ϕ

Xe
i,j(ϕ)dG(ϕ)










+
∑

j∈Ifi

nj

∫∫∫

ϕ,ϕM
j ,fE

j

(

✶
[
ej
(
i, ϕ, fE

j , ϕM
j

)
= E

]
fE
j

)

(13)

+ ✶
[
ej
(
i, ϕ, fE

j , ϕM
j

)
= G

]
fG
j (ϕ)

(

+ ✶
[
ej
(
i, ϕ, fE

j , ϕM
j

)
= M

]
fM
j

(
ϕM
j

)
)

dFE
j,i

(
fE
j

)
dMj(ϕ

M
j )dG(ϕ) + LA,

where LA denotes the labor in the homogeneous sector.

The quality-adjusted price index in country i is formed by the contribution of foreign and domestic

firms

Pi =
σ − 1

σ






∑

j∈Ifi

nj

∫

ϕ

∑

e

shareei,j(ϕ)

(

ϕ

τ
✶[e=E]
i,j

)σ−1

dG(ϕ) + ni

∫

ϕ

ϕσ−1dG(ϕ)






1/(1−σ)

. (14)

Finally, we assume that a representative consumer in country i owns the domestic firms, so that

the aggregate income is presented by the sum of the labor income and the profits generated by

firms with origin in country i

Yi = Li +
1

σ




X

domestic
i + ni

∫

ϕ

∑

j∈Ifi

∑

e∈{E,G,M}

Xe
j,i(ϕ)dG(ϕ)




 . (15)

The next definition describes the general equilibrium of the model.

Definition 1. (General Equilibrium) Given parameters τi,o, αG
i , si, σ and distribution functions

G(ϕ), Hi,o(ǫi), Mi

(
ϕM
i

)
, FE

i,o(f
E
i ) for all countries o, i ∈ I, the equilibrium constitutes a set of levels

of service consumption, qi(ω), and homogeneous good, Ai, prices, pei (o, ϕ, ǫi, ϕ
M
i ), entry choices,
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e(o, ϕ,fE ,ϕM ), price indexes, Pi, and income, Yi, such that

(i) the optimal level of consumption of service variety ω and homogeneous good Ai is given by

(2) and (3),

(ii) e(o, ϕ,fE ,ϕM ) solves the firm’s entry problem (6),

(iii) pei (o, ϕ, ǫi, ϕ
M
i ) solves the firm’s profit maximization problem,

(iv) Pi satisfies equation (14),

(v) the labor market clears (13),

(vi) Yi satisfies equation (15).

2.6 Discussion

Our model is agnostic about the ordering of cutoffs between different entry types. Depending on

the return parameters ❊ǫσ−1
i , τi,o, α

G
i and si, as well as the distribution of target firms’ quality,

different groups of firms in terms of quality self-select into the corresponding activities.24 Therefore,

our model can explain the entry patterns specific to a given industry or country.

In particular, we expect that M&A is particularly relevant for sectors where quality is of high

importance and its perception can vary a lot across countries. This can be no longer the case for

industries with more homogeneous products or services, as well as industries where the physical

productivity explains most of the firm heterogeneity. The perception of quality in such industries

does not play an important role, which changes the tradeoff between M&A and other entry types.

Moreover, synergies in the technologies are more relevant for sectors with firms heterogeneous with

respect to the physical productivity. Therefore, by introducing synergies in the model, we are able

to capture the patterns arising in the manufacturing sector and allow for a reverse ordering of the

export-acquisition cutoff.

Regarding the greenfield investment, in manufacturing, more productive firms can be more effi-

cient in transferring their production technologies abroad and use of scale economies in building

new foreign plants. Thus, greenfield investment entry costs can be lower for more efficient firms,

which reverses the ordering of proximity-concentration cutoff with respect to the services sector.

24The detailed description of all possible orderings of cutoffs is provided in the Appendix C.
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3 Data

We rely on three main data sources for the empirical analysis: (i) the Microdatabase Direct invest-

ment (MiDi), (ii) the Statistics on International Trade in Services (SITS) database, and (iii) the

AMADEUS database.

The data on the foreign affiliates of German multinational firms is obtained from MiDi.25 Ac-

cording to the German Foreign Trade and Payments Regulation, all German firms are obliged to

report outward FDI activities if (i) the share or voting rights of the German enterprise in the foreign

affiliate constitutes at least 10% directly or 50% indirectly, and (i) the balance sheet of the foreign

affiliate exceeds 3 million Euros. The database is maintained since 1996 onwards and is available

for researchers from 1999. Therefore, we observe the balance sheets of all German affiliates abroad

that satisfy the above reporting requirements during the time period 1999 – 2014. In addition,

MiDi provides information about the country of the foreign subsidiary and, starting since 2005, the

type of entry in the foreign market, distinguishing between newly established enterprises (greenfield

investment) and purchases, mergers or acquisitions (M&A).

We combine MiDi with SITS, which documents international service transactions carried out by

German residents, where activities correspond to modes 1, 2 and 4 in the GATS classification.26

Differently from MiDi, the reporting requirement for SITS is more stringent, so that all transactions

exceeding 12,500 Euros monthly are included. In order to make the reports of multinationals and

exporters comparable, we consider only those transactions in SITS that would also be included in

MiDi if carried out via commercial presence. In other words, we restrict our focus on those firms

whose annual service exports exceed one million Euros.27

Finally, we use AMADEUS to obtain data on domestic activities of pure exporters, i.e. firms

which are not present in MiDi, but only in SITS.28

25Deutsche Bundesbank (2016): Microdatabase Direct Investment 1999-2014. Version: 2.0. Deutsche Bundesbank.
Dataset. http://doi.org/10.12757/Bbk.MiDi.9914.02.03

26Refer to the Section 1 for the description of the modes according to the GATS classification.
27Since the domestic sales of excluded exporters are comparable to those we consider in our analysis, the restriction

of the sample does not drive main empirical results. Moreover, we note that requirements for MiDi are easier to satisfy
for manufacturing firms rather than services. Therefore, we expect that larger proportion of services FDI is excluded
from the database compared to manufacturing due to the features of FDI in these sectors. Specifically, the settlement
of a new plant requires larger capital investment which is more likely to overshoot the reporting threshold relative to
the services FDI, where capital investment can be associated with renting the office for a consulting firm.

28SITS contains information exclusively about foreign transactions, but does not provide any data on operations
in Germany. These data are recovered via matching with MiDi, as well as with AMADEUS. The matching of the
AMADEUS with Bundesbank’s datasets has been performed by the Research Data and Service Center of the Deutsche
Bundesbank. For more details, please, refer to Schild et al. (2017). Accordingly, we consider the subset of firms that
is present both in SITS and AMADEUS datasets.
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Since we are concerned with the heterogeneity in the quality of the provided service, we focus on

the professional services sector, among which are consulting, marketing, research and administrative

activities.29 This sector accounts for more than a half of all international transactions occurring in

the services sector.30 Figure 1 shows the evolution of international trade flows generated by German

firms operating in this sector. We can see that the professional services represent a substantial share

of international services flows from Germany.

Figure 1: International trade flows in services from Germany
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Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment (MiDi),
1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

In the final sample, we consider German firms operating in the professional services sector in

the period 2005 – 2014.31 We exclude firm-market-specific observations starting before 2005, as

this is the first year when the type of FDI entry is reported. This exclusion ensures that the

perceived quality is unobserved in the foreign market before entering, as firms that operated in

the market in previous years could already have developed their consumer network, so that they

did not face uncertainty on the demand side. Moreover, we consider only the first entries for each

market. Furthermore, we disregard those firms which operate exclusively in the foreign markets.32

During the period of the analysis, we observe a sample of 2,589 market-specific entries by 2,049

German firms. Since the choice to operate abroad is endogenous, we extend our sample with 1,727

29According to Francois and Hoekman (2010), professional services is one of the sectors most exposed to uncertainty
in quality.

30See the International Trade Statistics report 2015 (WTO) and the World Investment Report 2015 (UNCTAD).
31See Appendix A for more detail on the combination of entries by multinationals and pure exporters by year.
32We exclude from the sample firms with zero domestic sales.
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domestic firms.33 We consider three foreign markets: the European Union countries,34 the United

States, and the rest of the world. Figure 2 presents distribution of total sales of firms operating

in the services sector and serving foreign markets. The sales distribution is skewed and there is a

substantial number of relatively small players in the market.

Figure 2: Distribution of domestic sales

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment (MiDi),
1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

Figure 3 displays that the patterns of entry into foreign markets are in line with the predictions

of our theoretical model. Among multinational firms, most firms find it profitable to enter via

M&A, followed by greenfield investment and exporting. As was noticed before, the requirements

for reporting on exporting and FDI differ, so that the comparison made is based on the restricted

sample. Moreover, we compare the entry patterns in the service industry with those in a less

differentiated sector (wholesale) and find that the frequency of entry types is different from that

discussed for professional services (see Appendix B). In particular, in the wholesale sector, most

firms select export to FDI, which is in line with the predictions of the standard framework for

manufacturing (Helpman et al., 2004).

33We consider firms which are not present in MiDi and SITS databases and that satisfy the reporting requirement
for capital.

34In the EU countries we include only EU-15: Austria, Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden and the United Kingdom.
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Figure 3: Frequency distribution of entry types
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Note: The middle line represents the number of exporters that conduct multinational activity.
Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment (MiDi),
1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

Services firms operate in different markets and can select different entry types for each. Table 1

presents the statistics for pairs of entry types selected by firms in the sample, as well as combinations

of markets firms select to be present in. The presence of firms conducting several multinational

activities is important for our empirical analysis, since it reflects the differences in the entry-type

choices of a given firm across markets.

Table 1: Frequency tabulation of entry types and markets

Other activity Other market

Export
Greenfield

investment
M&A

No other

activity
US RoW

No other

market

Export 346 10 13 436 EU 160 485 737

Greenfield investment 37 74 349 US 113 197

M&A 278 800 RoW 651

Notes: For combinations of entry types, we consider only those firms which enter one or two markets due to the
confidentiality requirements. There are 246 firms that operate in all markets.
Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment

(MiDi), 1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

3.1 Test of Cutoff Ranking

Before estimating the model, we test the theoretical prediction about the ordering of the quality

cutoffs for selection into exporting, M&A and greenfield investment. Since in our model sales are

determined by service quality, we take domestic sales as a proxy for the core quality of the firm.

Figure 4 shows the density of domestic sales of parent firms selecting different entry types in
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foreign markets. The average exporter is larger than the average firm entering with greenfield

investment and average company acquiring a foreign firm. These descriptive statistics give an

insight on the specifics of the services sector.

Figure 4: Density of log-domestic sales, by entry type

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment (MiDi),
1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

We also conduct tests for the cutoff ordering. Table 2 presents the sales premium associated

to each entry type. In all three foreign markets, exporters sell significantly more at home, which

suggest that high-quality firms self-select into exporting.35 At the same time, the ordering of M&A

and greenfield FDI differs across foreign markets. While in the US the sales premium is larger for

firms conducting greenfield investment, it is smaller in other markets. The ordering of these cutoffs

is mainly determined by the expected perceived quality.

Table 3 present a similar test for the cutoffs in terms of firm size. Again, exporters have more

employees in Germany compared to firms conducting FDI. Here, the size premium is larger for

greenfield investors in all foreign markets compared to acquires.

35Given the worldwide evidence on the international flows in services, we believe that the ordering of cutoffs
for export and FDI are not peculiar to German services firms. In particular, we notice that worldwide i) most of
transactions in the services sector occur via FDI, ii) value added of exports is generated in the services sector is larger
than in the manufacturing sector. This observation shows that only a minority of firms self-select into exporting and
this minority is highly productive.
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Next, we consider the importance of country-specific uncertainty for the entry choices. The

frequency of entry types differs across foreign markets (see Figure 5). Greenfield FDI is a relatively

more frequent entry type in the rest of the world. At the same time, M&A activity is more frequent

in the EU compared to the US and the rest of the world. With particular reference to the EU

countries, this pattern can be explained by the relatively higher and less spread quality of potential

targets. For the rest of the world, instead, the propensity of M&A is based on the high uncertainty

of perceived quality related to greenfield FDI and exporting, as well as to the lower price for M&A.

Therefore, we would expect that the role of M&A in resolving demand uncertainty is particularly

relevant for these countries, given the relatively lower acquisition price.

Figure 5: Entry type, foreign market level

0 20 40 60 80 100

EU

US

Rest of the world

Time in SecondsGreenfield FDI M&A Export

Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment
(MiDi), 1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

4 Structural Estimation

In this section, we describe the empirical strategy for the estimation of the fundamental market-

specific parameters determining returns and entry costs corresponding to each entry alternative.

We use firm-level data for German multinationals described in the previous section. In the following

paragraphs, we describe the parameterization, discuss the identification and estimation strategies,

and present the estimation results.

4.1 Parametrization

Since in this section we consider only German firms, the origin country o is Germany for all firms.36

We make the following parametric assumptions on the distributions. The core quality ϕ is drawn

independently across firms from a Pareto distribution with scale parameter a and shape parameter

γ. The perceived quality shocks ǫi are drawn independently across firms and countries from a

36In this section, we abstract from the use of the subscript o.
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country-specific log-normal distribution, logN (µǫ,i, σǫ). We normalize µǫ,GER to zero and regard the

quality perception relative to Germany. The M&A offers ϕM
i are drawn independently across firms

and countries from a country-specific Pareto distribution with scale parameter aMi and shape pa-

rameter γ. Export-entry costs fE
i are drawn from a log-normal distribution, logN (fE

i , σfE ). Entry

greenfield costs fG
i are drawn from a log-normal distribution, logN (f̄G

i +αG
i ϕ, σfG).37 Finally, we

parameterize the demand shifter Φi using country i’s services sector absorption.38 In particular, we

take the market size of a country reported in MiDi or SITS as the recipient of a given transaction,

rather than the average market value in the aggregated markets (the EU and the rest of the world).

Then, we compute the average market size of a country in the aggregated market in each year, and

take the maximum average market size when consider the outside option.

4.2 Identification Strategy

In this section, we briefly discuss the sources of variation we use to identify the parameters of

interest. We separate the parameters into four groups: the domestic market parameters (a, γ),

the export and greenfield investment parameters
(
{µǫ,i}i∈If , σǫ, {f

E
i }i∈If , {τi}i∈If , σfE , {f̄G

i }i∈If ,

{αG
i }i∈If , σfG

)
, the M&A parameters

(
{si}i∈If , {f̄

M
i }i∈If , {a

M
i }i∈If

)
, and the general parameter

σ. In the next paragraphs, we describe the main source of variation used to identify each group of

parameters.

Domestic Market Parameters. Given the structure of our model, the intensive margin of domestic

activity is explained by the variation in quality. Therefore, the distribution parameters (a, γ) for

the core quality ϕ are mainly determined by the sales generated by firms in Germany, as well as

by the sales generated by firms outside Germany.

Export and Greenfield Investment Parameters. The relation between domestic and foreign sales

determines the difference of observed data relative to the one would realize should the quality be

identically perceived in all markets. This difference is reflected in the shocks to perceived quality

and the corresponding parameters ({µǫ,i}i∈If , σǫ). Identification of greenfield investment quality

costs {αG
i }i∈If is based on the tradeoff between greenfield FDI and exporting. In particular, the sign

of these parameters determines if higher (or lower) quality firms self-select into exporting rather

37Depending on the parameter αG
i , firms with different core quality will get less or more favorable entry costs

draws. We note that the parameterization of the entry costs for greenfield investment is chosen in order to identify
separately αG

i and f̄G
i . It closely maps to the specification described in the model section.

38The data is taken from the World Bank database.
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than opening new affiliates. The export entry costs and the institutional greenfield investment

entry costs
(
{fE

i }i∈If , {f̄
G
i }i∈If , σfE , σfG

)
are identified by observing the entry choices of firms

conditional on their core quality. Finally, ad valorem trade costs {τi}i∈If are evaluated from the

difference in revenues generated by firms via exports and greenfield investment. In particular,

the lower the intensive margin of exporting is, the higher are trade costs associated with services

exports.

M&A Parameters. The distribution parameters
(
{aMi }i∈If

)
inherent to the M&A offers drawn by

firms are recovered from the sales firms generate via acquired affiliates. Moreover, we parametrize

the entry costs associated to M&A to be partly determined by the value of the target firm. The

extensive margin in terms of the frequency of each entry type determines the magnitude of synergies,

{si}i∈If . Similarly to other entry types, the institutional costs of M&A {f̄M
i }i∈If are estimated

from entry choices subject to core quality.

General Parameters. Since the assumption of CES preferences implies that markups are constant,

we can use data on sales and variable costs to recover the corresponding σ parameter.39

4.3 Estimation Strategy

There are two sources of heterogeneity in service quality which are not observed by the econome-

trician: the core quality ϕ and the draws for target firm quality
{
ϕM
i

}

i∈If
. When we construct

the maximum likelihood function, we need to integrate over all possible realizations of the quality

levels, so that the combination of the two sources determines the optimal choice of the entry type.

Moreover, we need to account for all possible orderings of cutoffs with respect to the core quality

depending on the distribution parameters of perceived quality shocks ({µǫ,i}i∈If , σǫ), ad valorem

trade costs {τi}i∈If and quality transmission costs {αG
i }i∈If .40 In order to avoid this complication,

we exploit the assumptions on the independence of draws for target firms’ qualities and core quality,

which allows us to separate entry choices across markets conditional on the firm’s core quality.

The construction of the likelihood implies several steps. We separate the choice of entry type into

two stages. If the firm ω selects the entry type eω,i in the foreign market i, it should prefer it to i)

39At the moment, we set σ = 3.18 to make our results comparable to Francois et al. (2013). In the next version
of the paper, we plan to estimate σ consistently with the CES preferences assumption.

40Three possible orderings of cutoffs in ascending in core quality order are: i) M&A – Greenfield Investment –
Export, ii) Greenfield Investment – M&A – Export, iii) M&A – Export – Greenfield Investment.
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entering via M&A, ii) entering via any other entry type than M&A, i.e.

eω,i = argmax
e′i

{

❊Π
e′i
i

}

e′i∈{0,E,G,M}
⇔

eω,i = argmax
e′i

{

max
e′′i

{

❊Π
e′′i
i

}

e′′i ∈{0,E,G}
,Πe′i=M

}

.

(16)

Therefore, in the first stage we determine for each firm the probability of preferring observed entry

types to entering into all markets with M&A. We note that conditional on the core quality and

entry costs, choice of an alternative over M&A in one market is solely determined by the draw of

target firm’s quality. Given that M&A draws are i.i.d. across markets, we can consider probability

of entry type choice over M&A in each foreign market separately. Then, for the firm ω with core

quality level ϕ the probability of selecting alternative eω,i in the foreign market i over M&A is

Pr1i
(
eω,i � M&A | ϕ, f

eω,i

i ; θ1i
)
=

∫

✶
{
❊Π

eω,i

i

(
ϕ,ϕM

i , ǫi, f
eω,i

i , τi, si;µǫ,i, σǫ
)

≥ ΠM
i

(
ϕ,ϕM

i , si, f̄
M
i

)}
dM(ϕM

i ; aMi , γ),

(17)

where θ1i =
{
µǫ,i, σǫ, a

M
i , γ, τi, si

}
.

In particular, the draw of target firm’s quality should be below the corresponding country-specific

cutoff, which in turn is represented by a function in the core quality ϕ and (institutional) entry

costs of a selected activity f
eω,i

i . Let ∆̃E
i and ∆̃G

i denote firm’s return to core quality associated to

export and greenfield investment in a foreign market, respectively; that is,41

∆̃E
i := ❊ǫσ−1

i τ1−σ
i Φ̃i,

∆̃G
i := ❊ǫσ−1

i Φ̃i.

Then, the corresponding cutoffs for not entering into the market i, ϕM0
i , entering via exporting,

ϕME
i , and greenfield investment, ϕMG

i , for the firm with core quality ϕ > 1/si are as follows

ϕM0

i =

[
f̄M
i

Φ̃i(ϕsi)σ−1 − Φ̃i

] 1

σ−1

, ϕME
i =

[

f̄M
i + ∆̃E

i − fE
i

Φ̃i(ϕsi)σ−1 − Φ̃i

] 1

σ−1

, ϕMG
i =

[

f̄M
i + ∆̃G

i − fG
i

Φ̃i(ϕsi)σ−1 − Φ̃i

] 1

σ−1

, (18)

while if the firm has the core quality level ϕ < 1/si, it never finds it profitable to acquire a target firm

41Here we adopt a different notation for returns, as entry costs for greenfield investment are now drawn from the
distribution which conditions on the core quality.
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in the country i, so that such firm selects any alternative over M&A with deterministic probability

in the country i.42

In the second stage, we determine the probability of choosing a given entry type in each country

over all other alternatives, but M&A. The cutoffs (if relevant43) in the core quality between Export,

Greenfield investment, and No entry are

ϕE0
i =

fE
i

∆̃E
i

, ϕG0
i =

fG
i

∆̃G
i

, ϕEG
i =

fG
i − fE

i

∆̃G
i − ∆̃E

i

, (19)

where ϕjk
i defines firm’s threshold such that with core quality ϕ satisfying ϕσ−1

i = ϕjk
i firm is

indifferent between entering with the entry type j or k into the foreign market, where j, k ∈

{0, E,G} with j 6= k.

The cutoffs for choice of M&A depend both on the core quality and realization of target firms’

qualities. Thus, the density of the revenues in each location and choice of M&A are interdependent.

However, using the monotonicity of M&A revenues in the target firm’s quality, we can constrain the

possible realizations of target firms’ draws of quality to rationalize the observed in the data sales

realized via M&A. In particular, we can express the target firm’s quality as ϕM
ω,i = rMω,i/Φ̃i(siϕ)

σ−1

and redefine all cutoffs for firm ω for selecting M&A over other alternatives in terms of the sole

core quality.44

Finally, the likelihood for each firm consists of (i) the probability of observing chosen entry types

{eω,i}i∈If , (ii) the density of the country-specific revenues {rω,i}i∈If ,45 (iii) the density of the

domestic revenues rω,GER conditional on the entry choices and firm’s core quality. We transform the

density of revenues into the density of perceived quality shocks for Export, Greenfield investment,

and domestic sales. The density of M&A sales is transformed into the density of M&A quality draws.

Since the perceived quality shocks are i.i.d. across firms and countries, the final representation of

the contribution of the firm ω to the likelihood is

42The probability of selecting M&A over M&A is one.
43The relevance of cutoffs is discussed in the Appendix C.
44Formal expressions for cutoffs in the core quality for selecting M&A over other alternatives can be found in the

Appendix D.
45Here we drop the entry-type superscript for sales to avoid complication of the notation.
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lω
(
θ; {eω,i, rω,i}i∈If , rω,GER

)
=

∫

Pr
(
eω = e| ϕ; {θ1i }i∈If

)

·
∣
∣J ǫ

ω

(
ϕ; {τi}i∈If

)∣
∣
∏

ei∈{E,G}

y
(
r−1
i (rω,i)

∣
∣ ϕ; {µǫ,i}i∈If , σǫ

)

·
∣
∣
∣JϕM

ω

(
ϕ; {si}i∈If

)
∣
∣
∣

∏

ei=M

m
(

r−1
i (rω,i)

∣
∣
∣ ϕ;

{
aMi
}

i∈If
, γ
)

·

∣
∣
∣
∣

drGER(ǫGER)

dǫGER

(
r−1

GER
(rω,GER)

)
∣
∣
∣
∣

−1

y
(
r−1

GER
(rω,GER) | ϕ;σǫ

)
dG(ϕ; a, γ),

(20)

where θ is the vector of parameters to estimate,
∣
∣J ǫ

ω

(
ϕ; {τi}i∈If

)∣
∣ is the absolute value of the

determinant of the Jacobian associated to the transformation of the density of foreign revenues

generated via export and greenfield investment into the density of the perceived quality shocks,
∣
∣
∣J

ϕM

ω

(
ϕ; {si}i∈If

)
∣
∣
∣ is the absolute value of the Jacobian associated to the transformation of the

density of M&A foreign revenues into the density of the M&A quality draws, y
(
·
∣
∣ {µǫ,i}i∈If , σǫ

)

is the univariate density of the perceived quality shocks, m
(

·
∣
∣
∣

{
aMi
}

i∈If
, γ
)

is the univariate

density of the M&A quality draws, and G(ϕ; a, γ) is the distribution of the core quality.

To estimate the model we solve the constrained optimization problem, which is specified as follows

max
θ,{ϕi}i∈If

,ϕGER

log
∏

ω∈ΩGER

lω
(
θ; {eω,i, rω,i}i∈If , rω,GER

)

subject to: rω,i = ri(ϕi) ∧ rω,GER = rGER(ϕGER) ∀ ω ∈ ΩGER, i ∈ If .

(21)

4.4 Estimation Results

Table 4 presents the estimates of the structural parameters.46 Institutional entry costs of both

types of FDI are below the institutional export-entry costs. Therefore, only the firms with the

highest core quality find it profitable to export.47 Entry costs of greenfield investment increase

with the core quality of the firm, which confirms the hypothesis that transferring higher quality is

more costly. The cost of quality for greenfield investment is higher in the US relative to the rest of

the world and the EU. This result can be explained by higher average quality of services provided

in the US market, as well as higher advertisement costs.

46We note that results are subject to change.
47The orderings of the returns and fixed part of the entry costs across entry types are the same.
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Next, we discuss parameters which determine the revenues associated with each activity. The

perception of quality in the foreign markets is lower with respect to the median perceived quality in

Germany. When the loss in the perception is only 14% for the EU, the mode perceived quality in

the US and the rest of the world markets for German services is substantially lower. In particular,

this results in the change of the cutoff ordering between M&A and greenfield for the US market:

more productive firms prefer to acquire firms in the US. Iceberg trade costs in the services sector

are mainly explained by the gravity parameters. Not surprisingly, an increase in the marginal costs

is the lowest for the EU market. Finally, the magnitude of synergies generated via M&A is larger in

the EU compared to the US and the rest of the world, which reflects larger applicability of German

common practices in this market and better brand-name recognition.

Table 4: Maximum Likelihood Estimates

Common parameters Estimates

Scale parameter of core quality distribution, a 0.139

Shape parameter of core quality distribution, γ 4.649

S.d. log perceived quality shock, σǫ 0.887

S.d. log export-entry costs, σfE 2.996

S.d. log greenfield investment entry costs, σfG 9.436

Country-specific parameters EU US RoW

Mode entry cost with export, exp(fE) 4.455 1.069 3.803

Iceberg trade costs, τ 1.468 2.259 2.897

Mode log perceived quality shocks, exp (µǫ) 0.858 0.375 0.655

Mode institutional entry costs with greenfield FDI, exp
(

f̄G
)

0.279 0.611 0.764

Quality price for greenfield FDI, αG 0.224 0.575 0.200

Mode institutional entry costs of M&A, exp
(

f̄M
)

0.216 0.048 1.565

M&A synergies, s 6.457 1.729 3.934

Scale parameter of M&A quality distribution, aM 0.115 0.148 0.368

Number of firms 3776

Log-Likelihood −3.245E+4

Note: The estimates of the standard errors will be added in the next version of the paper.
Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase

Direct investment (MiDi), 1999-2014, and Statistics on International Trade Services (SITS), 2001-
2015, authors’ calculations.

5 Counterfactual Analysis

In this section, we address the question of how the liberalization affects the services sector. Specif-

ically, we examine the potential effect of the TTIP related to the services sector on the average

quality of services provided via each entry type and overall quality of services provided in the EU,

the US, and the rest of the world. First, we calibrate the iceberg trade costs and parameters of the
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origin-specific distributions of the perceived quality shocks to data on bilateral multinational and

trade flows between markets. Second, we simulate a moderate scenario of the non-tariff barriers

reduction by 10% and a more ambitious scenario of a 25%-reduction of institutional entry barriers.

Third, we analyze the effect of the introduction of quality and safety standards which result in the

reduction of the costs of quality transfer with greenfield investment.

5.1 Calibration

For the multinational and trade outflows and inflows in the EU and the US, we use the data

provided by the OECD. The multinational FDI-type-specific outflows in Germany are taken from

MiDi. We set the mass of firms in each market proportional to the number of listed companies in

the region. Accordingly, we use data from the World Bank to determine the size of the labor force

in each market and the share of labor employed in the services sector.

Taking Germany as a representative EU country, we set all origin-specific structural parameters

for the EU firms equal to the ones estimated for Germany. Specifically, we assume that EU firms

face the same uncertainty in quality perception in the foreign markets, draw entry costs from the

same distributions and pay same iceberg trade costs. Moreover, as the magnitude of the iceberg

trade costs in the professional services sector can be explained by gravity parameters, we restrict

the trade costs to be symmetric. Thus, there are seven parameters, θc, to be calibrated: (i – ii) US

– RoW and RoW – RoW iceberg trade costs, and (iii – vii) means of the perceived quality shocks’

distribution for the US and the rest of the world.

Using the predictions of the model on the export and FDI flows across foreign markets, we

construct the set of moments for our calibration. The first subset of moments includes the shares

of each foreign market in the US and the EU trade and multinational flows. The theoretical

decomposition of export and import across foreign markets is given by

κ1,import
i,j =

∫

ϕXE
i,j(ϕ)dG(ϕ)

∑

i 6=j

∫

ϕXE
i,j(ϕ)dG(ϕ)

, κ1,export
i,j =

∫

ϕXE
i,j(ϕ)dG(ϕ)

∑

i 6=j

∫

ϕXE
i,j(ϕ)dG(ϕ)

, (22)

where i ∈ {EU,US}, j ∈ {EU,US,RoW}.48 For each country, we drop a moment with respect to

one foreign country. This results in six moment conditions.49

48We allow for trade between countries within the same aggregated region (the EU and the rest of the world).
Therefore, only non-feasible pair of i and j combination is US − US.

49Correspondingly, there are two moment conditions for flows associated to the US and four moment conditions
for the EU.
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Next, we take the shares of each foreign market in the FDI inflows and outflows in the US and

the EU markets. The model prediction for these moments is

κ1,inflow
i,j =

∫

ϕ

[

XG
i,j(ϕ) +XM

i,j (ϕ)
]

dG(ϕ)

∑

i 6=j

∫

ϕ

[

XG
i,j(ϕ) +XM

i,j (ϕ)
]

dG(ϕ)
, κ1,outflow

i,j =

∫

ϕ

[

XG
j,i(ϕ) +XM

j,i (ϕ)
]

dG(ϕ)

∑

i 6=j

∫

ϕ

[

XG
j,i(ϕ) +XM

j,i (ϕ)
]

dG(ϕ)
, (23)

where i ∈ {EU,US}, j ∈ {EU,US,RoW}. Accordingly, we consider six additional moment condi-

tions.

Then, we include the shares of each foreign market in the greenfield investment and M&A services

flows from Germany. Here we assume that the German FDI composition is similar to the aggregate

EU composition of FDI. The proportion of country j in the greenfield investment and M&A outflows

from Germany is

κ1,GEU,j =

∫

ϕXG
j,EU (ϕ)dG(ϕ)

∑

j

∫

ϕXG
j,EU (ϕ)dG(ϕ)

, κ1,MEU,j =

∫

ϕXM
j,EU (ϕ)dG(ϕ)

∑

j

∫

ϕXM
j,EU (ϕ)dG(ϕ)

, (24)

where j ∈ {EU,US,RoW}. This condition gives us four additional moments.

The second set of moments defines the composition of a trade flow to each foreign destination

by export and FDI. First, the theoretical share of import from country j to country i in total

expenditure of country i to services from country j is given by

κ2,import
i,j =

∫

ϕXE
i,j(ϕ)dG(ϕ)

∑

e∈{E,G,M}

∫

ϕXe
i,j(ϕ)dG(ϕ)

, (25)

where i ∈ {EU,US}, j ∈ {EU,US,RoW}. Analogously, the theoretical share of export in total

sales flows from country i to country j is given by

κ2,export
i,j =

∫

ϕXE
j,i(ϕ)dG(ϕ)

∑

e∈{E,G,M}

∫

ϕXe
j,i(ϕ)dG(ϕ)

, (26)

where i ∈ {EU,US}, j ∈ {EU,US,RoW}.

Finally, we include the proportion of destination-specific greenfield investment flows and M&A

flows in outward German activities. The proportion of M&A in the total FDI flow to the foreign
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market from the EU is

κ2,MEU,j =

∫

ϕXM
j,EU (ϕ)dG(ϕ)

∫

ϕ

[

XM
j,EU (ϕ) +XM

j,EU (ϕ)
]

dG(ϕ)
, (27)

where j ∈ {EU,US,RoW}. This condition gives us three additional moments.

Therefore, we construct 31 moments, κ. We then minimize the squared difference between theo-

retical moments and the data targets conditional on the vector of the aggregate market parameters

satisfying the model equilibrium

max
θc

(κ(θc)− κ)′ (κ(θc)− κ)

subject to: Li(θ
c) = Li ∧ Pi(θ

c) = Pi ∧ Yi(θ
c) = Yi ∀i ∈ I,

(28)

where Li(θ
c) is given by (13), Pi(θ

c) is given by (14), and Yi(θ
c) is given by (15). We take all

moments with the equal weights.

6 Conclusion

This paper analyzes the entry patterns into foreign markets specific to the professional services sec-

tor. We explain theoretically why the largest service firms in the industry export, while the smaller

companies open new foreign affiliates or acquire preexisting foreign targets. Since international

activities are associated with high uncertainty in the perception of service quality in the non-tested

destination markets, most firms find it profitable to enter a new market by buying foreign firms

with an already established consumer network in order to avoid demand risks. At the same time,

the most productive firm can generate higher sales by engaging in greenfield FDI or by exporting

the quality of their origin country abroad subject to entry costs. Our parsimonious model fits the

empirical evidence on German firms.
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A Entry by Year

Figure 6 reports the number of entries by year into foreign countries observed in the sample of firms supplying

professional services. The green bars refer only to entries related to multinational enterprises whereas the

gray bars include also pure exporters. We note that entry activity is larger at the beginning of the sample

(2005 – 2007). However, starting from 2008, we note that the economic crisis reduced the entries activity of

both groups of firms (especially for multinationals).

Entries has been slowly reverting to the levels observed before the crisis with respect to pure exporters,

whereas they are still below the pre-crisis level with respect to multinational enterprises.

Figure 6: Foreign Market Entries
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Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment (MiDi),
1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.

B Wholesale

Figure 7 displays the patterns of entries into foreign markets. Generally, in the wholesale sector the quality is

not the most important business driver. The patterns we observe for this sector are in line with the literature

describing entry behavior for manufacturing (Helpman et al., 2004). In particular, we observe that most

firms enter via export whereas entry by greenfield investment activity is the less frequent, differently from

professional services.

Figure 7: Entry type in wholesale
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Note: The middle line represents the number of exporters that conduct multinational activity.
Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Microdatabase Direct investment (MiDi),
1999-2014, and Statistics on International Trade Services (SITS), 2001-2015, authors’ calculations.
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The results in Table 5 are also in line with patterns described for manufacturing. In particular, we find

that the sales premium for the exporters is the lowest across the various entry types, reflecting that exporters

are relatively less productive than foreign direct investors.

Table 5: Sales and size premia in wholesale sector

Premia
95% Conf.

Interval

Exporters

Sales premia 11.667 (0.254) [11.168, 12.165]

Size premia 4.483 (0.221) [4.049, 4.917]

M&A

Sales premia 11.765 (0.271) [11.226, 12.305]

Size premia 4.949 (0.237) [4.478, 5.420]

Greenfield investment

Sales premia 11.759 (0.331) [11.109, 12.408]

Size premia 4.418 (0.288) [3.853, 4.983]

Notes: We estimate entry type premia as follows: Yω,t = β1EXPω,t + β2MAω,t +
β3GIω,t + It + ǫω,t, where t is the year index, I are year dummies, and Y is the log of
firm characteristic for which the premia are estimated. All estimates are significant at the
1 percent level. Estimation of sales premia: N = 901, R2 = 0.9760. Estimation of size
premia: N = 894, R2 = 0.8773.
Source: Research Data and Service Centre (RDSC) of the Deutsche Bundesbank, Mi-

crodatabase Direct investment (MiDi), 1999-2014, and Statistics on International Trade
Services (SITS), 2001-2015, authors’ calculations.

C On the Intuition of Cutoff Ordering

Let ∆E , ∆M , and ∆G denote firm’s return to core quality associated to export, M&A, and greenfield

investment in a foreign market, respectively;50 that is,

∆E := ❊ǫσ−1τ1−σΦ̃,

∆M :=
(
ϕM
)σ−1

sσ−1Φ̃,

∆G :=
(
❊ǫσ−1 − αG

)
Φ̃.

Let ϕjk define firm’s threshold such that with core quality ϕ satisfying ϕσ−1 = ϕjk firm is indifferent

between accessing the foreign market with entry type j or k, where

j, k ∈ {0,Export,Greenfield investment,M&A} with j 6= k.

We distinguish six cases depending on the relation between returns to core quality and then specify sub-

cases according to the relation between fixed part of entry costs. This case distinction allows us to determine

the relevant intervals of core quality corresponding to the selection into one of three activities (if any).

Depending on the structure of the entry costs, some option can dominate another one in terms of profits.

Firm’s choice between alternatives is determined by the level of core quality. Therefore, we can describe

firm’s optimal choices given the level of its core quality.

50Hereafter, we skip country index.
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Case 1. ∆E > ∆G ≥ ∆M .51

This case corresponds to the situation in which firm’s largest returns to core quality are associated to Export,

whereas lowest returns are associated to M&A.

Case 1.1. fE > f̄G > fM .52

In this case, the activity with the highest return to core quality is also the most expensive in terms of

entry costs. According to the ordering of zero cutoffs (that is, ϕE0, ϕG0, and ϕM0), we specify four

possible sub-cases.

Case 1.1.1. ϕM0 < ϕG0 < ϕE0.

We further separate two sub-cases depending on the relation between the quality level required

to switch from M&A to Greenfield investment or to Export.

Case 1.1.1.1. ϕEM ≥ ϕGM .

In this case, all alternatives can be optimal for some intervals of core quality. In particular,

the firm chooses to stay out if ϕσ−1 < ϕM0; firm chooses M&A if ϕM0 ≤ ϕσ−1 < ϕGM ; firm

chooses Greenfield investment if ϕGM ≤ ϕσ−1 < ϕEG; firm chooses Export if ϕσ−1 ≥ ϕEG.

Case 1.1.1.2. ϕEM < ϕGM .

In this case, Greenfield investment is not optimal. Indeed, Greenfield investment becomes

more profitable than M&A at a larger level of quality than that required for Export to

become more profitable than M&A. Hence, firm decides to stay out if ϕσ−1 < ϕM0; firm

chooses M&A if ϕM0 ≤ ϕσ−1 < ϕEM ; firm chooses Export if ϕσ−1 ≥ ϕEM .

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

Case 1.1.1.1. ϕM0 < ϕG0 < ϕE0 ∧ ϕEM ≥ ϕGM .

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

Case 1.1.1.2. ϕM0 < ϕG0 < ϕE0 ∧ ϕEM < ϕGM .

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between M&A and Greenfield investment with x-coordinate ϕGM

Cutoff between Greenfield investment and Export with x-coordinate ϕEG

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality

51For illustrative purpose, we provide for all sub-cases of case 1 the corresponding figure with profit lines. For the
next cases, we skip figures as they are analogous to the case 1.

52For the simplicity of notation, in this section we denote fM := fM
(

ϕM
)

.
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Case 1.1.2. ϕM0 < ϕE0 ≤ ϕG0.

In this case, Export provides a higher return than Greenfield investment, while it becomes prof-

itable at the lower level of quality. Thus, Greenfield investment is not optimal. If ϕσ−1 < ϕM0,

then firm chooses to stay out. If ϕM0 ≤ ϕσ−1 < ϕEM , firm chooses M&A. If ϕσ−1 ≥ ϕEM , firm

chooses Export.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

Case 1.1.2. ϕM0 < ϕE0 ≤ ϕG0.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between M&A and Greenfield investment with x-coordinate ϕGM

Cutoff between Greenfield investment and Export with x-coordinate ϕEG

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality
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Case 1.1.3. ϕG0 ≤ ϕM0 ∧ ϕG0 < ϕE0.

In this case, Greenfield investment provides a higher return than M&A, while is becomes prof-

itable at the lower level of core quality than M&A. Thus, no firm finds it optimal to serve foreign

markets via M&A. In this case, firm stays out if it is not productive enough to conduct greenfield

investment, i.e. ϕσ−1 < ϕG0; firm chooses Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕEG; finally,

firm chooses Export if ϕσ−1 ≥ ϕEG.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(a) ϕM0 < ϕE0.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(b) ϕM0 ≥ ϕE0.

Case 1.1.3. ϕG0 ≤ ϕM0 ∧ ϕG0 < ϕE0.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between M&A and Greenfield investment with x-coordinate ϕGM

Cutoff between Greenfield investment and Export with x-coordinate ϕEG

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality
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Case 1.1.4. ϕE0 ≤ min{ϕM0, ϕG0}.

In this case, only Export can be optimal since this alternative provides the highest return to core

quality and is the first alternative to become profitable among the available ones. In particular,

firm chooses Export if it is efficient enough to export, i.e. ϕσ−1 ≥ ϕE0, and stays out otherwise.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(a) ϕG0 < ϕM0.

ϕσ−1

0

−fM

−f̄G

−fE

πG πMπE

(b) ϕG0 ≥ ϕM0.

Case 1.1.4. ϕE0 ≤ min{ϕM0, ϕG0}.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between M&A and Greenfield investment with x-coordinate ϕGM

Cutoff between Greenfield investment and Export with x-coordinate ϕEG

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality
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Case 1.2. fM ≥ f̄G ∧ fE > f̄G.

In this case, M&A cannot be optimal since it provides lower return than Greenfield investment but

requires larger entry costs. We distinguish two additional sub-cases depending on the relation between

zero cutoffs associated to Greenfield investment and Export.

Case 1.2.1. ϕE0 > ϕG0.

In this case, both Export and Greenfield investment can be profitable at some levels of core quality.

Firm chooses to stay out if ϕσ−1 < ϕG0; it chooses Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕEG;

finally, it selects Export if ϕσ−1 ≥ ϕEG.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(a) fM < fE .

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(b) fM ≥ fE .

Case 1.2.1. ϕE0 > ϕG0.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between Greenfield investment and Export with x-coordinate ϕEG

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality
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Case 1.2.2. ϕE0 ≤ ϕG0.

In this case, the activity yielding the largest returns, Export, becomes profitable at a lower level

of core quality compared with Greenfield investment. Thus, only Export can be optimal. In

particular, if ϕσ−1 ≥ ϕE0, firm chooses Export and stays out otherwise.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(a) fM < fE .

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(b) fM ≥ fE .

Case 1.2.2. ϕE0 ≤ ϕG0.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between Greenfield investment and Export with x-coordinate ϕEG

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality

Case 1.3. f̄G ≥ fE > fM .

In this case, Greenfield investment is more costly than Export but has lower return. Thus, no firm

finds it optimal to conduct Greenfield investment. We further separate two sub-cases depending on

the relative positioning of the zero cutoffs for M&A and Export.

Case 1.3.1. ϕM0 < ϕE0.

In this case, firm chooses to stay out if ϕσ−1 < ϕM0; it chooses M&A if ϕM0 ≤ ϕσ−1 < ϕEM ; it

chooses Export if ϕσ−1 ≥ ϕEM .

Case 1.3.2. ϕM0 ≥ ϕE0.

In this case, only Export can be optimal. This occurs since M&A requires higher core quality

than Export to be profitable although it gives a lower return. Thus, firm chooses Export if

ϕσ−1 ≥ ϕE0 and stays out otherwise.
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ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

Case 1.3.1. ϕM0 < ϕE0.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

Case 1.3.2. ϕM0 ≥ ϕE0.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Cutoff between M&A and Greenfield investment with x-coordinate ϕGM

Cutoff between M&A and Export with x-coordinate ϕEM

Maximum profits for a given level of core quality

Case 1.4. fE ≤ min{fM , f̄G}.

In this case, only Export can be optimal since this option yields the highest return to core quality and,

at the same time, is the cheapest, in terms of entry costs. Thus, firm chooses Export if ϕσ−1 ≥ ϕE0

and stays out otherwise.

ϕσ−1

0

−fM

−f̄G

−fE

πG

πM

πE

(a) fM < f̄G.

ϕσ − 1

0

−fM

−f̄G

−fE

πG

πM

πE

(b) fM ≥ f̄G.

Case 1.4. fE
i ≤ min{fM

i , f̄G
i }.

Zero cutoff for M&A with x-coordinate ϕM0

Zero cutoff for Greenfield investment with x-coordinate ϕG0

Zero cutoff for Export with x-coordinate ϕE0

Maximum profits for a given level of core quality
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Case 2. ∆E ≥ ∆M > ∆G.

In this case, Export is still providing the largest return to core quality, followed by M&A and Greenfield

investment. Similarly to the first case, we distinguish all relevant cases depending on the structure of the

entry costs for three activities.

Case 2.1. fE > fM > f̄G.

In this case, more expensive in terms of entry costs alternative is also providing higher return to core

quality, so that all activities can be potentially optimal for some levels of core quality.

Case 2.1.1. ϕG0 < ϕM0 < ϕE0.

Next two sub-cases are specified according to the position of cutoffs between Greenfield investment

and two other choice options.

Case 2.1.1.1. ϕEG ≥ ϕGM .

In this case, Greenfield investment becomes more profitable than M&A at the lower level

of quality than Export. This means that medium-productive firms will find it profitable

to acquire foreign firms. In particular, firm chooses to stay out if ϕσ−1 < ϕG0; it chooses

Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕGM ; it chooses M&A if ϕGM ≤ ϕσ−1 < ϕEM ; it

chooses Export if ϕσ−1 ≥ ϕEM .

Case 2.1.1.2. ϕEG < ϕGM .

In this case, M&A is never optimal. Thus, firm chooses to stay out if ϕσ−1 < ϕG0; firm

chooses Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕEG; finally, firm chooses Export if ϕσ−1 >

ϕEG.

Case 2.1.2. ϕG0 < ϕE0 ≤ ϕM0.

Since the quality required for M&A to be profitable is higher than the one for Export, firm will

not go for M&A. Hence, firm chooses to stay out if ϕσ−1 < ϕG0; it chooses Greenfield investment

if ϕG0 ≤ ϕσ−1 < ϕEG; it chooses Export if ϕσ−1 ≥ ϕEG.

Case 2.1.3. ϕM0 ≤ ϕG0 ∧ ϕM0 < ϕE0.

In this case, Greenfield investment cannot be optimal, as it becomes profitable at the higher level

of core quality than M&A, which provides higher return. Therefore, firm chooses to stay out if

ϕσ−1 < ϕM0; firm chooses M&A if ϕM0 ≤ ϕσ−1 < ϕEM ; firm chooses Export if ϕσ−1 ≥ ϕEM .

Case 2.1.4. ϕE0 ≤ min{ϕG0, ϕM0}.

In this case, only Export can be optimal. This happens since this alternative is of the highest

return and becomes profitable at the lowest level of core quality. In this case, firm chooses Export

if it is efficient enough, i.e. ϕσ−1 ≥ ϕE0, and stays out otherwise.

Case 2.2. f̄G ≥ fM ∧ fE > fM .

In this case, Greenfield investment cannot be optimal, as it is dominated by M&A which provides

higher return for lower price. Depending on the ordering of zero cutoffs for Export and M&A we can

distinguish two sub-cases.

Case 2.2.1. ϕE0 > ϕM0.

In this case medium-productive firms find it profitable to acquire foreign targets. In particular,

firm chooses to stay out if ϕσ−1 < ϕM0; it chooses M&A if ϕM0 ≤ ϕσ−1 < ϕEM ; finally, it

chooses Export if ϕσ−1 ≥ ϕEM .

Case 2.2.2. ϕE0 ≤ ϕM0.

In this case, Export is the only alternative that can be optimal. This is due to the fact that

Export provides a higher return to core quality and requires lower quality to become profitable.

In particular, if ϕσ−1 ≥ ϕE0, firm chooses Export and stays out otherwise.
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Case 2.3. fM ≥ fE > f̄G.

In this case, M&A is dominated by Export which provides higher profit at all quality levels.

Case 2.3.1. ϕE0 > ϕG0.

In this case, firm chooses to stay out if ϕσ−1 < ϕG0; it chooses Greenfield investment if ϕG0 ≤

ϕσ−1 < ϕEG; it chooses Export if ϕσ−1 ≥ ϕEG.

Case 2.3.2. ϕE0 ≤ ϕG0.

If Greenfield investment becomes profitable at the higher level of core quality than Export, then

only Export can be optimal. In particular, firm chooses Export if ϕσ−1 ≥ ϕE0 and stays out

otherwise.

Case 2.4. fE ≤ min{f̄G, fM}.

In this case, only Export can be optimal as the alternative with the highest return to core quality and

the lowest entry costs. In particular, firm chooses Export if ϕσ−1 ≥ ϕE0 and stays out otherwise.

Case 3. ∆G ≥ ∆E > ∆M .

We switch to the case when Greenfield investment provides the largest return to core quality; the middle-level

return is provided by Export and the lowest return corresponds to M&A.

Case 3.1. f̄G > fE > fM .

First we consider the subcase, when the entry costs increase with the return to core quality that entry

type provides.

Case 3.1.1. ϕM0 < ϕE0 < ϕG0.

In this case case, an activity with higher return becomes profitable at the higher level of core

quality.

Case 3.1.1.1. ϕGM ≥ ϕEM .

In this case, all activities can be optimal for some levels of core quality. In particular, firm

chooses to stay out if ϕσ−1 < ϕM0; it chooses M&A if ϕM0 ≤ ϕσ−1 < ϕEM ; it chooses

Export if ϕEM ≤ ϕσ−1 < ϕEG; it chooses Greenfield investment if ϕσ−1 ≥ ϕEG.

Case 3.1.1.2. ϕGM < ϕEM .

In this case, Greenfield investment becomes more profitable than M&A at the lower level

of quality than Export. Thus, Export cannot be optimal. Firm chooses to stay out if

ϕσ−1 < ϕM0; it chooses M&A if ϕM0 ≤ ϕσ−1 < ϕGM ; it chooses Greenfield investment if

ϕσ−1 ≥ ϕGM .

Case 3.1.2. ϕM0 < ϕG0 ≤ ϕE0.

In this case, Export cannot be optimal, since it becomes profitable at the higher level of quality

than Greenfield investment. Firm chooses to stay out if ϕσ−1 < ϕM0; it chooses M&A if ϕM0 ≤

ϕσ−1 < ϕGM ; it chooses Greenfield investment otherwise.

Case 3.1.3. ϕE0 ≤ ϕM0 ∧ ϕE0 < ϕG0.

M&A cannot be optimal, as it requires higher level of core quality to be profitable than Export.

Thus, firm chooses to stay out if ϕσ−1 < ϕE0; firm chooses Export if ϕE0 ≤ ϕσ−1 < ϕEG; firm

chooses Greenfield investment if ϕσ−1 ≥ ϕEG.

Case 3.1.4. ϕG0 ≤ min{ϕM0, ϕE0}.

Greenfield investment becomes profitable at the lowest level of core quality among three options

being of the highest return. Thus, only Greenfield investment can be optimal in this case. In

particular, firm chooses Greenfield investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.
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Case 3.2. fM ≥ fE ∧ f̄G > fE .

In this case, M&A is dominated by Export which has higher profit at all levels of core quality.

Case 3.2.1. ϕG0 > ϕE0.

Firm chooses to stay out if ϕσ−1 < ϕE0; it chooses Export if ϕE0 ≤ ϕσ−1 < ϕEG; it chooses

Greenfield investment if ϕσ−1 ≥ ϕEG.

Case 3.2.2. ϕG0 ≤ ϕE0.

In this case, Export is not optimal for firms in the middle range of quality. Therefore, only

Greenfield investment can be optimal. In particular, firm chooses Greenfield investment if ϕσ−1 ≥

ϕG0 and stays out otherwise.

Case 3.3. f̄E ≥ fG > fM .

In this case, Export provides lower profit than Greenfield investment at all levels of core quality. Thus,

this option cannot be optimal.

Case 3.3.1. ϕG0 > ϕM0.

In this case, firm chooses to stay out if ϕσ−1 < ϕM0; firm goes for M&A if ϕM0 ≤ ϕσ−1 < ϕGM ;

finally, it chooses Greenfield investment if ϕσ−1 ≥ ϕGM .

Case 3.3.2. ϕG0 ≤ ϕM0.

In this case, only Greenfield investment can be optimal, as it becomes profitable at the lower

level of core quality than M&A, but provides higher return. Therefore, firm chooses Greenfield

investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.

Case 3.4. f̄G ≤ min{fM , fE}.

In this case, Greenfield investment dominate both Export and M&A. Thus, firm chooses Greenfield

investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.

Case 4. ∆G > ∆M ≥ ∆E .

In this case, we keep Greenfield investment as the activity which provides the firm with the highest return

to core quality. On the contrary, the lowest returns are associated with Export, followed by M&A.

Case 4.1. f̄G > fM > fE .

Under the above assumption, none of the alternatives is a priori dominated by another one, as higher

entry costs correspond to higher returns from a given action. Depending on the position of the zero

cutoffs, we distinguish four sub-cases.

Case 4.1.1. ϕE0 < ϕM0 < ϕG0.

In this case, relevant cutoffs of quality are determined by the position of Export cutoff with

respect to the other two entry types.

Case 4.1.1.1. ϕEG ≥ ϕEM .

If M&A becomes more profitable than Export at a lower level of core quality than Greenfield

investment, firms in the middle range of quality find it optimal to acquire foreign targets. In

particular, firm chooses to stay out if ϕσ−1 < ϕE0; it chooses Export if ϕE0 ≤ ϕσ−1 < ϕEM ;

it chooses M&A if ϕEM ≤ ϕσ−1 < ϕGM ; it chooses Greenfield investment if ϕσ−1 ≥ ϕGM .

Case 4.1.1.2. ϕEG < ϕEM .

If M&A becomes more profitable than Export at a higher level of core quality than Greenfield

investment, M&A cannot be optimal. Thus, firm chooses to stay out if ϕσ−1 < ϕE0; it

chooses Export if ϕE0 ≤ ϕσ−1 < ϕEG; it chooses Greenfield investment if ϕσ−1 ≥ ϕEG.
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Case 4.1.2. ϕE0 < ϕG0 ≤ ϕM0.

M&A cannot be optimal as this activity provides lower returns than Greenfield investment but

becomes profitable at a higher level of core quality. In this case, firm chooses to stay out if

ϕσ−1 < ϕE0; it chooses Export if ϕE0 ≤ ϕσ−1 < ϕEG; finally, firm chooses Greenfield investment

if ϕσ−1 ≥ ϕG0.

Case 4.1.3. ϕM0 ≤ ϕE0 ∧ ϕM0 < ϕG0.

In this case, Export cannot be optimal. This is due to the fact that Export provides lower

returns than M&A but requires a larger level of core quality to become profitable. Therefore,

firm chooses to stay out if ϕσ−1 < ϕM0; firm chooses M&A if ϕM0 ≤ ϕσ−1 < ϕGM ; finally, firm

goes for Greenfield investment if ϕσ−1 ≥ ϕGM .

Case 4.1.4. ϕG0 ≤ min{ϕE0, ϕM0}.

Only Greenfield investment can be optimal since it provides higher returns to core quality than

other alternatives and, at the same time, becomes profitable at a lower level of quality. In

particular, firm chooses Greenfield investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.

Case 4.2. fE ≥ fM ∧ f̄G > fM .

In this case, Export cannot be optimal as it provides lower profits than M&A for any level of core

quality.

Case 4.2.1. ϕG0 > ϕM0.

In this case, firm chooses to stay out if ϕσ−1 < ϕM0; it chooses M&A if ϕM0 ≤ ϕσ−1 < ϕGM ; it

chooses Greenfield investment if ϕσ−1 ≥ ϕGM .

Case 4.2.2. ϕG0 ≤ ϕM0.

In this scenario, only Greenfield investment can be optimal. Therefore, firm chooses Greenfield

investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.

Case 4.3. fM ≥ f̄G > fE .

In this case, M&A cannot be optimal as it is dominated by Greenfield investment. Indeed, Greenfield

investment yields higher returns to core quality than M&A does at a lower fixed cost.

Case 4.3.1. ϕG0 > ϕE0.

In this case, firm chooses to stay out if ϕσ−1 < ϕE0; it chooses Export if ϕE0 ≤ ϕσ−1 < ϕEG; it

chooses Greenfield investment if ϕσ−1 ≥ ϕEG.

Case 4.3.2. ϕG0 ≤ ϕE0.

In this case, only Greenfield investment can be optimal. This happens because this action

provides higher returns than Export and becomes profitable at the lower level of core quality. In

particular, firm chooses Greenfield investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.

Case 4.4. f̄G ≤ min{fE , fM}.

In this case, Greenfield investment dominates Export and M&A. In particular, firm chooses Greenfield

investment if ϕσ−1 ≥ ϕG0 and stays out otherwise.

Case 5. ∆M > ∆E > ∆G.

In this case, we assume that M&A provides the largest return to core quality; middle-range return is provided

by Export; finally, the lowest return to core quality corresponds to Greenfield investment.

Case 5.1. fM > fE > f̄G.

For the given structure of entry costs, all three alternatives can be optimal for some level of core

quality.
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Case 5.1.1. ϕG0 < ϕE0 < ϕM0.

Firm’s choice as a function of core quality is driven by the ordering of the cutoffs for switching

between from Greenfield investment to either M&A or Export.

Case 5.1.1.1. ϕGM ≥ ϕEG.

In this case, all entry types can be optimal for some level of core quality. In particular, the

firm chooses to stay out if ϕσ−1 < ϕG0; it chooses Greenfield investment if ϕG0 ≤ ϕσ−1 <

ϕEG; firm selects Export if ϕEG ≤ ϕσ−1 < ϕEM ; finally, firm chooses M&A if ϕσ−1 ≥ ϕEM .

Case 5.1.1.2. ϕGM < ϕEG.

In this case, M&A becomes more profitable than Greenfield investment at a lower level of

core quality than Export. Since M&A provides the firm with a higher return to core quality

than Export, the later cannot be optimal. Hence, firm chooses to stay out if ϕσ−1 < ϕG0;

it chooses Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕGM ; finally, firm goes for M&A if

ϕσ−1 ≥ ϕGM .

Case 5.1.2. ϕG0 < ϕM0 ≤ ϕE0.

In this case, Export cannot be optimal since it becomes profitable at a higher level of quality

than M&A which yields higher returns to core quality. Therefore, firm chooses to stay out if

ϕσ−1 < ϕG0; it chooses Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕGM ; finally, it chooses M&A if

ϕσ−1 ≥ ϕGM .

Case 5.1.3. ϕE0 ≤ ϕG0 ∧ ϕE0 < ϕM0.

In this case, Greenfield investment cannot be optimal. This is due to the fact that Greenfield

investment provides the firm with a lower return than Export, but becomes profitable at a higher

level of core quality. Therefore, firm chooses to stay out if ϕσ−1 < ϕE0; firm selects Export if

ϕE0 ≤ ϕσ−1 < ϕEM ; firm chooses M&A if ϕσ−1 ≥ ϕEM .

Case 5.1.4. ϕM0 ≤ min{ϕG0, ϕE0}.

In this case, M&A provides the firm with the highest return and becomes profitable at a lower

level of core quality than the other two alternatives do. Therefore, only M&A can be optimal.

In particular, firm chooses M&A if ϕσ−1 ≥ ϕM0 and stays out otherwise.

Case 5.2. f̄G ≥ fE ∧ fM > fE .

In this case, Greenfield investment cannot be optimal as this option is dominated by Export.

Case 5.2.1. ϕM0 > ϕE0.

In this case, firm chooses to stay out if ϕσ−1 < ϕM0; it chooses Export if ϕM0 ≤ ϕσ−1 < ϕEM ;

it chooses M&A if ϕσ−1 ≥ ϕEM .

Case 5.2.2. ϕM0 ≤ ϕE0.

Since M&A gives a higher return to core quality than Export and, at the same time, becomes

profitable at a lower level of quality, Export cannot be optimal. In particular, firm chooses M&A

if ϕσ−1 ≥ ϕM0 and stays out otherwise.

Case 5.3. fE ≥ fM > f̄G.

In this case, Export cannot be optimal as it provides the firm with a lower profit than M&A for any

level of core quality.

Case 5.3.1. ϕM0 > ϕG0.

In this case, firm chooses to stay out if ϕσ−1 < ϕG0; firm picks Greenfield investment if ϕG0 ≤

ϕσ−1 < ϕGM ; it chooses M&A if ϕσ−1 ≥ ϕGM .
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Case 5.3.2. ϕM0 ≤ ϕG0.

In this case, only M&A can be optimal since this option yields the largest return and becomes

profitable at a lowest level of core quality than Greenfield investment and Export do. In particular,

firm chooses M&A if ϕσ−1 ≥ ϕM0 and stays out otherwise.

Case 5.4. fM ≤ min{f̄G, fE}.

In this case, M&A provides the firm with higher profit than other alternatives for any level of quality.

Therefore, firm chooses M&A if ϕσ−1 ≥ ϕM0 and stays out otherwise.

Case 6. ∆M ≥ ∆G ≥ ∆E .

In the last case, we assume that M&A gives the largest return to core quality, followed by Greenfield invest-

ment and Export.

Case 6.1. fM > f̄G > fE .

In this scenario, all three alternatives can be optimal as higher returns to core quality is associated to

higher entry costs.

Case 6.1.1. ϕE0 < ϕG0 < ϕM0.

In this scenario, Export becomes profitable before Greenfield investment and M&A. Hence, the

possibility of engaging in each of the alternatives crucially depends on the relative position of

the cutoffs for switching from Export to either Greenfield investment or M&A.

Case 6.1.1.1. ϕEM ≥ ϕEG.

In this case, middle-range quality firms find it profitable to conduct greenfield investment.

Thus, firm chooses to stay out if ϕσ−1 < ϕE0; it chooses Export if ϕE0 ≤ ϕσ−1 < ϕEG; it

selects Greenfield investment if ϕEG ≤ ϕσ−1 < ϕGM , finally, firm chooses M&A if ϕσ−1 ≥

ϕGM .

Case 6.1.1.2. ϕEM < ϕEG.

Since the level of quality that makes M&A more productive than Export is lower than

the level of quality required for Greenfield investment to be more productive than Export,

Greenfield investment is not optimal. Therefore, firm chooses to stay out if ϕσ−1 < ϕE0; it

chooses Export if ϕE0 ≤ ϕσ−1 < ϕEM ; finally, it goes for M&A if ϕσ−1 ≥ ϕEM .

Case 6.1.2. ϕE0 < ϕM0 ≤ ϕG0.

In this case, Greenfield investment cannot be optimal as this activity becomes profitable at a

larger level of quality than the one at which M&A does. In particular, firm decides to stay out

if ϕσ−1 < ϕE0; firm chooses Export if ϕG0 ≤ ϕσ−1 < ϕEM ; firm goes for M&A if ϕσ−1 ≥ ϕEM .

Case 6.1.3. ϕG0 ≤ ϕE0 ∧ ϕG0 < ϕM0.

In this scenario, Export cannot be optimal due to the fact that it provides lower returns than

Greenfield investment but requires a higher level of quality to be profitable. Therefore, firm

decides to stay out if ϕσ−1 < ϕG0; it chooses Greenfield investment if ϕG0 ≤ ϕσ−1 < ϕGM ;

finally, firm chooses M&A if ϕσ−1 ≥ ϕGM .

Case 6.1.4. ϕM0 ≤ min{ϕE0, ϕG0}.

In this case, only M&A can be optimal since this is the alternative yielding the highest return

and becomes profitable at a lower level of quality than the other two options. Thus, firm chooses

M&A if ϕσ−1 ≥ ϕM0 and stays out otherwise.

Case 6.2. fE ≥ f̄G ∧ fM > f̄G.

In this case, Export gives lower profits than Greenfield investment for any level of core quality and,

thus, it cannot be optimal.
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Case 6.2.1. ϕM0 > ϕG0.

Firm chooses to stay out if ϕσ−1 < ϕM0; it chooses Greenfield investment if ϕM0 ≤ ϕσ−1 < ϕGM ;

it chooses M&A if ϕσ−1 ≥ ϕGM .

Case 6.2.2. ϕM0 ≤ ϕG0.

In this case, only M&A can be optimal as it becomes profitable at a lower level of core quality than

Greenfield investment but also gives higher returns. Hence, firm chooses M&A if ϕσ−1 ≥ ϕM0

and stays out otherwise.

Case 6.3. f̄G ≥ fM > fE .

In this case, M&A dominates Greenfield investment.

Case 6.3.1. ϕM0 > ϕE0.

In this case, firm decides to stay out if ϕσ−1 < ϕE0; it chooses Export if ϕE0 ≤ ϕσ−1 < ϕEM ;

finally, it goes for M&A if ϕσ−1 ≥ ϕEM .

Case 6.3.2. ϕM0 ≤ ϕE0.

In this case, only M&A can be optimal. This happens as M&A provides the firm with a higher

return to core quality than Export does, and it requires lower quality to become profitable. Hence,

firm chooses M&A if ϕσ−1 ≥ ϕM0 and stays out otherwise.

Case 6.4. fM ≤ min{fE , f̄G}.

In this case, only M&A can be optimal as it dominates profits associated to the other two alternatives.

Therefore, firm chooses M&A if ϕσ−1 ≥ ϕM0 and stays out otherwise.

D Cutoffs for Selecting M&A

To select M&A over No entry the core quality ϕ of the firm ω should satisfy the following inequality

(
ϕ0M
i

)σ−1

≥
rω,i

sσ−1

i

[
rω,i − f̄M

i

] .

However, if the sales realized via M&A, rω,i, do not exceed the level of the institutional entry costs for M&A

f̄M
i in country i, firm will not be involved in M&A independently on its level of core quality.

To select M&A over Export the core quality ϕ of the firm ω should be in the interval

(
ϕEM
i

)σ−1

∈

[

fE
i − f̄M

i + rω,i −
√

DE
i

2∆E
i

,
fE
i − f̄M

i + rω,i +
√

DE
i

2∆E
i

]

,

where DE
i =

[
fE
i − f̄M

i + rω,i

]2
− 4rω,i∆

E
i s

1−σ
i . If DE

i < 0, then firm will not be involved in M&A indepen-

dently on its level of core quality.

To select M&A over Greenfield investment the core quality ϕ of the firm ω should be in the interval

(
ϕGM
i

)σ−1

∈

[

fG
i − f̄M

i + rω,i −
√

DG
i

2∆̃G
i

,
fG
i − f̄M

i + rω,i +
√

DG
i

2∆̃G
i

]

,

where DG
i =

[
fG
i − f̄M

i + rω,i

]2
− 4rω,i∆̃

G
i s

1−σ
i . If DG

i < 0, then firm will not be involved in M&A indepen-

dently on its level of core quality.
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