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1 Introduction

In the increasingly globalized world, economies are more and more interrelated with each other.

Not only has risen the number and amount of goods that are traded between countries, but the

production process itself has been internationalized at an unprecedented rate in the recent two

decades. While research on the causes and effects of international trade and firms’ responses

to trade liberalization is quite advanced, far less is known about the forms and determinants of

foreign direct investments both from a theoretical and an empirical point of view. Theoretical

work started to emphasize cross-border mergers and acquisitions (M&As) and Greenfield invest-

ments as two modes of foreign direct investment (FDI) and alternatives to exporting as a way to

enter foreign markets only recently (Nocke & Yeaple, 2007, 2008) and shows that cross-border

M&As can be an important channel for industry restructuring and asset reallocations after trade

liberalizations (Neary, 2007; Bertrand & Zitouna, 2006). In addition, empirical evidence on the

determinants and effects of cross-border M&As is scarce, partly due to a lack of appropriate

micro data sets that link cross-border M&As to firm characteristics. The transaction values in-

volved are extremely high, with worldwide cross-border M&As accounting for over one trillion

US $ and such over half of the value of global FDI flows at the latest peak in the year 2007.

Nevertheless, these numbers are related to a comparably low number of cross-border acquisi-

tions and greenfield investment projects. Even in 2007, the UNCTAD’s (2010) World Investment

Report counts only 7,018 and 12,210 deals and greenfield investments worldwide, respectively,

Understanding which firms choose a certain foreign entry mode is important for several

reasons. Theoretical predictions for potential effects of a trade liberalization on average industry

productivity and production shifts between firms of an industry crucially depend on the mapping

from the firms’ productivity to their internationalization choice. Furthermore, it matters for

policy makers assessing potential cross-border investments, whether the most or least productive

firms typically try to acquire a target firm abroad or plan to build up a new firm. Possible

spillover effects of foreign acquisitions, for example, might be contingent on the investors own

productivity level.

This paper adds to the empirical literature on the determinants of international activity at

the firm level. In particular, it looks at the sorting pattern of firms into different modes of

foreign market entry depending on their productivity. Several empirical studies confirm the

"productivity ranking" based on Helpman, Melitz, Yeaple (2004), where only the largest and

most productive firms decide to invest abroad to produce locally for the foreign market, while

less efficient firms can serve the foreign market via exports, and the least productive active firms

restrict their activity to the domestic market (see Greenaway & Kneller (2007), table 4, for an

overview.) The contribution of the present paper is to show that the Helpman, Melitz, Yeaple
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(2004) predictions hold only on average across all types of FDI and not within all sectors. It

provides empirical evidence that multinational firms (MNEs) are not always the most productive

firms within a sector as soon as it is accounted for the different modes of FDI. In line with recent

theoretical work by Nocke & Yeaple (2007), it seems to matter whether MNEs engage abroad

via Greenfield investments or cross-border acquisitions.

Following Nocke & Yeaple (2007), the key difference between the two modes of FDI in this

context is the access to the knowledge stock of the target firm cross-border M&As provide, while

firms choosing Greenfield investments use their own technology only. As the nature for the two

types of FDI is thus quite different, the motives and characteristics of firms choosing either of

the two are expected to vary as well. For sectors that differ regarding the source of the observed

firm heterogeneity with respect to their productivity levels, the authors predict a different subset

of firms to choose one of the various modes of international activity. Is the primary source

of the observed heterogeneity in the firms’ productivity differences easily transfered to foreign

countries, such as the firms’ technological knowledge, the most efficient firms are predicted to

acquire an existing foreign firm. This implies the known sorting pattern of MNEs, exporters,

and domestic firms. If the relevant determinant of productivity advantages is not mobile across

borders, however, the productivity ordering is partly reversed: the most efficient firms engage in

greenfield investments, while firms with the lowest productivity of internationally active firms

acquire an existing foreign firm in a cross-border deal. Thus, MNEs would not be necessarily

more productive prior to entry compared to future exporters. Further, the Helpman, Melitz, and

Yeaple (2004) productivity ranking should be less clearly observed in those industries depending

on the prevalent mode of FDI.

Using a large firm-level panel data set of British firms, I am able to identify the different types

of foreign investment. The panel structure allows to analyze productivity differences before the

actual foreign market entry. This is important to separate the selection mechanism from the

reverse effects of international activity on the firms’ productivity. Using regression analysis

allows to isolate the selection effect for every single foreign entry mode and at the same time

firms with multiple entry modes can be included without any restrictions on the simultaneous

use of more than one channel. Furthermore, I can control for other influences on the productivity

level that influence both the entry decision and productivity level of a firm. More importantly,

information on past international activity can also be included so that the analysis does not have

to be restricted to current domestic and future international firms. The distinction of the two

industry types is operationalized using intangible assets over non-financial fixed assets. I argue

that in industries with a high share of intangible assets, the firms’ productivity advantage is based

on mobile capabilities, while industries with a lower share are classified as non-mobile. The two-

digit NACE industries are therefore ranked and grouped by their mean share of intangible assets.
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For manufacturing firms, an additional classification is used resorting to the industries’ shares of

R&D expenditures and advertising expenses relative to industry sales as proxies for mobile and

less non-mobile intangible assets, respectively.

Considering acquirers of foreign firms and firms that build a new firm abroad separately

reveals considerable heterogeneity across modes of FDI and between industries. In line with the

theoretical predictions, acquirers in a cross-border deal are the most productive firms in sectors

with a high share of intangibles, but they are the least productive group of all international

active firms in the complementary low intangibles industry group. The productivity advantage

of exporters and firms engaged in greenfield investments over domestic firms is of similar size

in both industries. The main source for the industries intangible assets seem to matter less,

as cross-border acquirers are the most productive firms both in R&D and advertising intensive

manufacturing industries. Concluding, future MNEs are not necessarily more productive than

exporters if the type of FDI and industry are taken into account.

The paper proceeds as follows: in the next section, the related literature is presented. In

section 3, the empirical strategy is discussed. Section 4 presents the data and variable definitions

and section 4 contains the results. The last section concludes the paper.

2 Related Literature

The self-selection of firms into different internationalization modes has attracted a lot of atten-

tion in the international trade literature. Bernard & Jensen’s (1999) seminal paper points to the

fact that even within narrowly defined industries only a certain part of the firm population ex-

ports. They show that exporters are not a random sample of all firms and stress that exporting

firms are larger and more productive even before they actually start to export. Melitz’ (2003)

international trade model features this result as he models firms that differ in their productiv-

ity and that have to pay an entry cost if they want to start exporting. Therefore, only for the

most productive firms within a sector it is profitable to enter the foreign market, while the less

productive active firms serve the local market only.

Helpman, Melitz, Yeaple (2004) extend the model to the firms’ decision whether to serve

the foreign market through exports or to engage in horizontal FDI1. Firms that want to build a

foreign affiliate have to incur set up costs that are higher than the fixed costs of exporting but

1Horizontal FDI refers to investments that duplicate the domestic production process abroad in order
to serve the foreign market locally instead of exporting, while the opposite concept of transferring parts
of the production process into another country to exploit cost differences is usually named vertical FDI.
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save on per unit transportation costs. The implied proximity-concentration trade-off leads to a

productivity ranking that states that only the most productive firms decide to invest abroad to

produce locally for the foreign market, while the least efficient internationally active firms serve

the foreign market via exports.

Only recently, the attention shifted to the composition of FDI as firms can choose between

different types of FDI. One potential entry mode is to acquire an existing foreign firm via a cross-

border M&A, the second option is to build a new firm abroad, which is usually referred to as

greenfield investment. While cross-border M&As provide access to the knowledge stock of the

target firm, MNEs choosing to enter via greenfield investments have to use their own technology

only. The importance of the acquisition of complementary assets as a main determinant for

M&As is well known not only in the M&A literature (Jovanovic & Braguinsky, 2004, see, for

example), but there exits also empirical evidence that this motive is particularly relevant for

cross-border acquisitions while it plays a minor role for domestic deals (Frey & Hussinger,

2006). Given this key difference in the nature of the two entry modes, the motives of firms to

engage in either one probably vary as well.

This distinction is picked up in the theoretical model of Nocke & Yeaple (2007) that com-

bines firm heterogeneity with the choice between the three foreign entry modes exporting, cross-

border M&A, and greenfield investment. Firms in the model are heterogeneous with respect to

their productivity level, but in addition, sectors differ regarding the underlying source of the

observed productivity differences. In one sector, firms display productivity differences mainly

due to an internationally mobile capability, while firms in the other industry vary primarily in an

asset that is less easily transferred across borders. A firm’s production technology and its mar-

keting expertise including established distribution and supply networks are examples for mobile

and less mobile capabilities, respectively. Depending on whether immobile or mobile capabili-

ties determine firm differences within a certain industry, a different subset of firms decides for a

specific entry mode into a foreign market.

The known proximity-concentration trade-off still is at work so that more productive firms

always prefer greenfield investment over exports. The group of firms that decides to acquire

a foreign target firm, however, varies over the two industries. The interplay between the firms

capabilities, the importance of either capability in the sector, and the acquisition price that is set

in the merger market determines whether the most or least productive firms of all internationally

active firms engage abroad in a cross-border acquisition. Is the underlying source of the ob-

served heterogeneity in the firms’ productivity levels easily transfered to foreign countries, the

most efficient firms will acquire existing foreign firms. The intuition is that those firms seek to

combine their own exceptional knowledge assets with complementary foreign market-specific

know-how to be able to exploit their productivity advantage abroad and therefore they are will-
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ing to pay the acquisition price for the access to the valuable foreign stock of knowledge. This

predicted ranking implies the known sorting pattern of MNEs, exporters, and domestic firms,

whereby those firms choosing greenfield investments are in between the productivity levels of

acquirers in a cross-border deal and exporting firms.

If the relevant determinant of productivity advantages is less mobile across borders, how-

ever, the productivity ordering is partly reversed: then firms with the lowest productivity of all

internationally active firms will acquire an existing foreign firm in a cross-border deal, while

the most efficient firms will engage in greenfield investments. For firms with the best immobile

capabilities it does not pay off to costly acquire the knowledge of the local firm as their pro-

ductivity advantage is strong enough to compensate for the reduced effectiveness in the foreign

market. The least productive firms, in contrast, need to acquirer a foreign firm to be able to com-

pete in the foreign market. Depending on the frequency of the two modes of FDI, the observed

productivity ranking changes. Firms that enter foreign markets via FDI – without differentiating

between entry mode – could still be more productive than exporting firms if greenfield invest-

ments dominate, but should be observed to be less productive if cross-border M&As are the

preferred mode of entry. In contrast to Helpman et al. (2004), MNEs are not always the most

productive firms if the entry mode is taken into account.

In contrast to the enormous literature on the productivity advantage of exporting firms over

their purely domestic counterparts (see Wagner, 2006, for a survey), the productivity advantage

of firms choosing FDI over exporting decision has been tested less frequently. This is mainly due

to data limitations, as there are relatively few datasets containing detailed FDI information and

there are less datasets around providing longitudinal information on the ownership of affiliates.

To the best of my knowledge there is no study that takes into account the different modes of

FDI in addition to the firms exporting decision. Nocke & Yeaple (2008) provide a empirical

analysis on the firms’ choice between greenfield investments and cross-border acquisitions. They

find firms engaging in greenfield investments to be significantly more productive compared to

acquirers in cross-border deals. However, exporting as a third mode of foreign market entry is

not considered, and the authors do not carry out their analysis separately for different industries.

The existing studies on MNEs are summarized in table 4 in Greenaway & Kneller (2007).

There are basically only two commonly used approaches. One consists of running simple OLS

regressions following Head & Ries (2003), the other strategy is to test for differences in the

productivity distributions between groups of firms in the spirit of Girma et al. (2005). Overall,

most studies confirm that MNEs are more productive than exporters with the exception of Head

& Ries (2003). Interestingly, when the firms’ foreign investments are considered, the productiv-

ity advantage of exporters over domestic firms vanishes in some papers (namely Girma & Görg
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(2004) and Castellani & Zanfei (2007)).

This is related to yet another observation. Most studies do not control for the fact that

in reality many firms choose more than one foreign entry mode simultaneously. This should

occur if we consider only sinlge-product firms, one target market and only (export-substituting)

horizontal FDI. Since exports are often not observed per target region and FDI usually contains

both horizontal and vertical investments in the data, MNEs are frequently observed to export

at the same time. As many datasets are somehow biased towards large firms and analyses are

often restricted to the manufacturing industry, the share of MNEs that do not export is quite low

in fact. However, what is actually measured in studies not controlling for simultaneous foreign

entry is not the productivity difference of MNEs over exporters, but between firms that export

only and firms that are engaged in both modes of foreign market entry. There are two exceptions.

Head & Ries (2003) and Kimura & Kiyota (2006) both consider MNEs and exporting MNEs

separately. While there seems to be an additional productivity advantage from doing both, with

non-exporting MNEs displaying a medium-range size or productivity premia, there is no test on

the equality of the coefficients in the OLS regressions provided. In fact, the coefficients are quite

close to each other in magnitude. Thus, it seems to be clear that exporting MNEs are usually

more productive than exporters, the productivity edge over domestic firms, however, is quite

similar for exporters and non-exporting MNEs.

In the next section, I argue that this approach of pooling exporting and non-exporting MNEs

cannot be applied when additionally the two modes of FDI are considered. Finally, estimations

are usually not carried out for different industries, hiding potential heterogeneity in the results

predicted by theory.

3 Estimation

Two main choices have to be made regarding the empirical strategy. Next to the selection of an

adequate econometric framework, an important decision is the appropriate industry classifica-

tion.

While in the literature that compares exporters with non-exporters several estimation frame-

works have been applied, the empirical work on MNEs versus exporters is based mainly on two

different approaches (Greenaway & Kneller, 2007): Head & Ries (2003) and others compare the

mean productivity between firm groups using OLS regression analysis in which sometimes sev-

eral firm and industry characteristics such as firm size, or age and industry effects are controlled

for. Girma et al. (2005), on the other hand, compare the whole productivity distribution between

the different groups of firms using Kolmogorov-Smirnov tests of first-order stochastic domi-

nance. This involves the comparison of higher moments instead of focusing on the mean alone.
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The latter is usually performed year by year as there are usually no control variables used and

using cross-sections instead of a pooled dataset at least rules out the influence of macroeconomic

shocks.

The just mentioned approaches are more of a descriptive nature that do not claim a causal

interpretation. Other possible options that aim at identifying productivity as a causal factor

of the internationalization status include choice models such as Probit or Logit estimation, or

linear probability models, where the productivity level is included as a regressor in the model

that determines the internationalization decision. An example from the exporting literature is

Bernard & Jensen (2004), who derive an estimable equation of the export decision including

past export status and firm fixed effects in order to account for entry costs of exporting and

unobserved heterogeneity. These models could in principle be extended to include MNE using

multinomial choice models.

For the present research, however, I opt for the OLS framework for several reasons. The

main difficulty of all other approaches is that mutually exclusive categories of firms according

to their internationalization status would be needed. While this is no issue at all considering only

exporters, it is already more complicated when extending the framework to MNEs. In most of

the work – with the exception of Head & Ries (2003) and Kimura & Kiyota (2006) – only three

types of firms are considered: domestic firms, exporters and MNEs. MNEs are usually allowed

to export as well. This is possible for two reasons. First, many datasets are restricted to the

manufacturing sector and include often only the larger firms of an economy. In that case, indeed

basically all MNEs also export. In the service sector, which is included in the present analysis,

however, a higher share of MNEs does not report any export activity. Thus, I have to consider a

fourth category of non-exporting MNEs and even more when introducing the two types of FDI.

Second, according to the Helpman et al. (2004) model, MNEs are expected to be always more

productive than exporters and those are in turn superior to domestic firms. As both international-

ization choices are related with higher productivity levels, the results that confirm the theoretical

predictions are supported even when there is no distinction between MNEs that export or not.

For the present question, in contrast, this proceeding is less appropriate. Cross-border acquirers

are predicted to display superior efficiency in some industries, but they are expected to have the

lowest productivity of all internationally active firms in other cases. Mixing acquirers in cross-

border deals that export or not could thus blur the expected productivity differences if MNEs

export more frequently in one industry than in the other.

Taking this into account, building mutually exclusive categories would lead to six different
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groups.2 The number of observations in some of these categories is then much too low to achieve

stable estimates of a meaningful multinomial choice model. In an OLS regression, in contrast, I

can include simultaneously dummies for all possible internalization choices. This has the further

advantage that the productivity advantage related with each single foreign entry mode is isolated

and can thus be evaluated separately. For a comparison with the results in the existing literature,

one simply had to add the coefficients of exporting and FDI corrected for the number of firms

that choose both entry modes. Hence, the following model is estimated using OLS:

ln(productivityi) = �0 + �XXi + �FDIFDIi + �Ci + "i (1)

ln(productivityi) = �0 + �XXi + �CBCBi + �GIGIi + �Ci + "i, (2)

whereX refers to exporters, FDI to firms with at least one foreign affiliate, CB to acquirers

in a cross-border deal and GI firms engage in greenfield investment.

Given the panel structure of the model, standard errors are clustered at the firm level to cor-

rect for intragroup correlated standard errors. The result of the OLS estimation can be interpreted

in two ways. If the estimated coefficients of the internationalization dummies are statistically

significant from zero, this gives the productivity advantage of the group of firms that choose the

respective internationalization strategy over domestic firms. The significance of the productivity

differences between the internationally active firms is given by t-tests on the linear combination

of the respective coefficients. To test whether firms of group i are more or less productive than

firms in group j, the following null hypothesis in a two-sided t-test has to be rejected:

H0 : �j − �i = 0, (3)

where �i and �j are the estimated coefficients and i, j ∈ {X,CB,GI}.

The next step is to find an appropriate industry classification3. Nocke & Yeaple (2007)

provide concrete examples for the abstract concept of mobile and immobile capabilities that

determine the different selection patterns across industries. Marketing expertise is of less value

abroad as market conditions differ. Existing relationships to market participants provide an

advantage only in the home market. Such knowledge thus can be interpreted as immobile across

2The six categories would be: domestic firms, exporters only, exporters and cross-border acquirers,
exporters and firms engaged abroad via greenfield investments, firms without exports, but with both
types of FDI, and finally firms that choose all three modes of foreign market entry.

3An analysis directly at the two-digit NACE industry level would be preferred, but the low number
of observations with cross-border M&As per industry impedes such a fine classification.
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countries. A firm’s production technology, on the other hand, can be relatively easily transferred

across borders without losing its effectiveness. The operationalization of these capabilities is not

straightforward, though.

The balance sheet data at hand is not detailed enough to include marketing expenditure or a

similar measure for the importance of immobile capabilities. I also do not have a direct measure

of firms’ R&D efforts or R&D output to approximate technology intensive industries. Searching

for industry data from other source, it appears to be difficult to find data at the appropriate

detailed level for all industries.

Therefore, I suggest a different measure for mobile capabilities that is directly observable in

the data, which is the share of intangible assets relative to the firm’s non-financial fixed assets.

According to the international accounting standards patents, licenses, and computer software

are listed, but also customer lists and supplier relationships. It is clear that this is not a direct

operationalization of the theoretical distinction. Nocke & Yeaple (2007) clearly describe that

intangible assets determine the heterogeneity between firms, but they want to stress the different

types of intangible assets. However, if the most important feature that distinguishes the firms’

different assets is whether they can easily be transfered to another firm abroad, then intangible

assets might capture this distinction in reality quite well as they form exactly that part of a

firm’s asset that can be employed simultaneously in more than one location in contrast to the

fixed production assets. Combined with the foreign market-specific assets of the target firm, the

described complementarities can be exploited.

Hence, I rank the two-digit NACE industries according to their mean intangible asset ratio.

The top quartile of all industries is labeled ‘High intangibles industry’. This artificially gener-

ated industry should correspond to the m industry with mobile capabilities, where cross-border

acquirers are expected to be the most productive group of all internationally active firms. The

complementary category ‘Low intangibles industry’ subsumes the rest of all industries and is a

proxy for the described n industry in which non-mobile capabilities are more important.

It is clear that in reality such a clear-cut distinction of the m and n industry is not observed,

there will always be a mixture of the two. In addition, the categorization of the industries (top-

quartile) is rather arbitrary. To check the robustness of the result, I perform a second regression

including all industries in which I interact all foreign entry dummy variables with the mean

industry share of intangibles. In addition, as a further robustness check, I will use data on R&D

and advertising intensity for manufacturing only.

ln(productivityi) = �0 + �XXi + �CBCBi + �GIGIi + �RDX
Xi ∗meanRD

+ �RDCB
CBi ∗meanRD+ �RDGI

GIi ∗meanRD+ �Ci + "i (4)
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In this estimation, the interaction between cross-border acquisitions and the mean R&D

intensity should have a strong positive coefficient, while the interaction terms with greenfield

investments and exporters should not be very much affected and in case they are, they should

have the same sign. To be in line with Nocke & Yeaple’s (2007) theory, the coefficients on the

entry dummies would have to be of such magnitude that in low intangibles industry the combined

influence of cross-border acquisitions is lower compared to the other two entry modes, but for

the highest R&D industries cross-border acquirers should display the highest productivity level.

As a further robustness check, I consider manufacturing firms separately from the service

industries. As for many services a more direct customer-producer interaction is necessary, the

relevant knowledge and technology in this sector might be less mobile across borders than in

manufacturing industries.

4 Data

Constructing a firm-level data set that combines financial data for European firms with a global

M&A database covering the years 2000-2007 allows the distinction between the two modes of

foreign direct investment. The financial data is taken from the Amadeus database published

by Bureau van Dijk, which provides information on firms’ balance sheet, and profit and loss

accounts for up to ten years. The data is collected from company reports which are supplemented

by specialized regional information providers. Amadeus has been used in numerous empirical

studies on FDI (see Helpman et al., 2004; Budd et al., 2005, as examples). Combining seven

consecutive updates of the Amadeus database,4 I am able to consider entry and exit of firms and

even more importantly, I have yearly updated information on the number of foreign subsidiaries

of each firm.5

I merge the observations from Amadeus with the transaction data from the second data

source, the Zephyr database, an M&A database from the same provider. Zephyr includes data

on M&As, IPOs, joint ventures and private equity transactions and provides information about

date and value of a deal, the source of financing as well as a description of the type of transaction,

and the firms involved in the deal. Thus, the sequent foreign investments can be identified and

the growing international commitment of firms can be reconstructed. Compared to other M&A

data sources like Thompson Financial Securities data, the Zephyr database has the advantage

4Update numbers 88, 100, 113, 124, 136, 146, 160 and 168 are used.
5Amadeus provides information on subsidiaries, however this information is only available at one

point in time for each update.
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that there is no minimum deal value for a transaction to be included in the data set.6

The data structure of this new combined European firm level data set allows for the necessary

differentiation between cross-border M&As and Greenfield investments for this analysis. Sub-

tracting the number of cross-border deals per year and firm extracted from the Zephyr database

from the change in the reported number of foreign subsidiaries given in the Amadeus data, I

define Greenfield investments as a residual category. Although the quality of the M&A database

is high, there may be some deals not included in the database and for some included deals not

all necessary information is reported. In those cases, the generated value for Greenfield invest-

ment would be too high. As the two datasets origin from the same data provider, a deal should

be reported if the resulting affiliate is included in the Amadeus data. However, if this type of

measurement error would be too strong, it could blur the classification of the two types of in-

vestment. The observed difference in the productivity levels should then be biased if anything

towards zero. Furthermore, as explicit information on cross-border acquisitions, Greenfield in-

vestment, and export activity together in one firm-level panel dataset is hard to find, this should

be seen as the best feasible approach to address the presented research question.

The FDI definition applied by the OECD (1999) refers to foreign investment of at least

10% in order to seperate portfolio investments from investment with a lasting interest in and

relevant influence on the foreign firm. For the purpose of this paper, I consider only deals where

a substantial change in the stakes hold is involved as it is usual in the M&A literature. The

presented results only refer to investments where the stake controlled rises from below 50% to

above 50% threshold as firms gain at least a majority interest in the target firm.7

In the estimation sample, only British firms are considered, as the data availability is particu-

larly high and the United Kingdom is one of the countries worldwide with the most acquirers in

cross-border deals (Brakman et al., 2006). I consider only firms for which unconsolidated bal-

ance sheet data is available. I delete firms that are active in the primary sector (NACE two-digit

industry codes 1-14) as these enterprises are usually not taking an active part in cross-border

investments. I further deleted holding companies (NACE 7415), firms from the public sector

(NACE 75, 91), and financial companies (NACE 65-67) as the definition of output or sales and

hence any measure of total factor productivity in financial companies is not comparable to other

firms. Inspecting the growth rates of variables like firm size and number of employees, I delete

6Comparing aggregate statistics derived from the Zephyr database with those from Thompson finan-
cial data as used in Brakman et al. (2006), the coverage of transactions with a deal value above 10 million
US$ appears to be very similar.

7Most deals are majority acquisitions or even full acquisitions. The remaining part of deals result
from share buyback activities involving increases in the stake hold of only few percentage points.
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large outliers at both ends of the distribution as they could indicate an unreported merger. After

applying standard cleaning procedures8 I am left with 174,423 British firm-year observations.

Starting with Bernard & Jensen’s (1999) paper, it has become very clear that a convincing

test of the self-selection process needs the availability of panel data. Using data with information

on the current internationalization status only does not allow for a discrimination between the

selection mechanism and the reverse effects of international activity on the firms’ productivity.

Although this insight is well-known, there are not too many datasets available that have infor-

mation on firms’ exporting and FDI status at more than one point in time. Fortunately, having a

combined dataset at hand, I can not only identify future exporters in contrast to current exporters,

but also future MNEs as opposed to firms that have already installed a subsidiary abroad.

In related papers, the sample is often reduced to contain only domestic firms, future ex-

porters, and future MNEs to focus on the selection of firms into the foreign market. This strategy

would leave me only few observations, as the number of cross-border acquirers in a given year

and industry is quite low. Further, the sample of firms that are not internationally active at all

so far might be quite selective. Therefore, the OLS approach proofs to be helpful in another

way. Keeping all firms in the sample, I generate pre-entry and post-entry variables for each of

the three foreign entry mode. Thus, all potential combinations and the different timing of for-

eign market entry are taken into account. These dummies are constructed as follows. I define

the pre-entry dummy for each internationalization strategy to equal one if the firm has not used

the respective internationalization channel in the dataset before and chooses the respective entry

mode within the next three years. In an analogous way, I characterize post-entry as the period

starting with entry up to three years after the observed foreign market entry of the firm.

I further redefine the pre-export and pre-FDI dummy to make them more comparable to the

cross-border acquisition and greenfield investment measures. Thinking about FDI, a crucial dis-

tinction is between the stock or flow of FDI. The former is the amount already invested abroad,

while the latter refers to the change in the stock of FDI. Cross-border M&As and greenfield

investments can be interpreted as flow variables as they reflect the additional investment abroad.

The number of foreign affiliates constitutes the corresponding stock of FDI. The best approach

to generate a comparable flow of exports measure would be to look at exports to new regions.

Unfortunately, this information is not available in the dataset, but only the firms export turnover.

Therefore, I decide not to use a dummy that indicates whether a firm exports or not, but I instead

generate a variable that is equal to one if a firm increases significantly its export turnover. I

8Deletion of observations with implausible values such as negative input factors or R&D intensities
above one, and with growth rates larger than the 199. and smaller than the first 200-quantile.
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choose an increase by at least 50% as a significant change.9

The main variable of interest is the firms’ efficiency. A frequently used measure of a firm’s

productivity level is the total factor productivity calculated as the residual of a production func-

tion. I implement the Olley & Pakes’ (1996) estimation algorithm that uses investments to

control for unobserved productivity shocks that induce a simultaneity problem in the TFP esti-

mation and that also controls for firm exit. This method is restricted to observations with strictly

positive investment in order to guarantee a necessary invertability condition, unfortunately intro-

ducing a selection problem.10 I calculate TFP for all observations with sales, labor, and capital

figures available. While the Olley & Pakes method used to construct a consistent TFP measure

takes into account some of the major estimation problems, it critically hinges on functional form

restrictions and instrument variables. Therefore, I also use labor productivity (total sales per

employee) as an alternative productivity measure.1112

Regarding the choice of control variables in the regression analysis, in addition to the post-

entry dummies I include the log of the number of employees as well as its square and the firms

capital stock as a measure of firm size. The log average wage (total labor costs divided by the

number of employees) accounts for different skill structures of the labor force. The age of a

firm in years can be interpreted as a reflection of learning (Jovanovic, 1982) and is included as

the logarithm of the number of years since incorporation and its square as a further control for

growth potentials and experience. In addition, I control for foreign majority shareholders as for-

eign owned firms usually have a productivity advantage over domestically owned firms (Arnold

& Javorcik, 2009, compare), and finally I include a dummy that identifies public companies. As

the productivity ranking is meant to hold only within industries, a full set of industry dummies at

the NACE two-digit industry level is included. A set of time dummies captures macroeconomic

factors such as changes in the business cycle or exchange rate movements. As a robustness

check, I also perform the estimation including only the post-entry, time, and industry dummies

without further control variables.

9Results do not change much if a 100% increase is considered instead and if the usual exporter/non-
exporter definition is applied.

10The alternative estimation strategy using material inputs instead of investment as suggested in
Levinsohn & Petrin (2003) is not an option as this variable is not available for the UK.

11The two measures are highly correlated with a correlation coefficient of 0.96.
12Another measure would be value added per employee, unfortunately, value added is rarely reported

for British firms.
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5 Results

Before looking at the results of the OLS regression, some descriptive facts are presented. Ta-

ble 1 displays the share of firms with different internationalization status. Note that some firms

are included in more than one category. In the dataset, 11.6% of all British firms export. The

numbers for manufacturing firms only and exluding small firms show are higher and reflect the

importance of data selection. The share of MNEs is considerably smaller with only 1.9% of all

firms. Finally, the share of cross-border acquirers and firms that engage in Greenfield invest-

ment are shown. Again, these shares are much lower with even less acquirers than Greenfield

investors. Adding up the two shares still does not yield the amount of MNEs. This reflects the

above described difference of FDI defined as a stock or flow variable and illustrates the problem

of few observations of cross-border acquisitions impeding a analysis at a more detailed industry

level.

Table 2 provides unconditional means of some firm characteristics in the estimation sam-

ple.13 Domestic firms are smaller than exporters and those in turn are smaller than MNEs, both

in terms of sales and employment. The difference between the two types of FDI firms is not

very pronounced. On average, exporters are as productive as cross-border acquirers, and both

are outperformed by firms engaged abroad via Greenfield investments. Further, it is interesting

to note that firms that have acquired a foreign target display the highest average R&D intensity,

possibly indicating the mentioned complementary-asset seeking motive.

The reported means are unconditional, that is, MNEs could simply be more productive than

domestic firms as they are older or operating in different industries, for example. Moreover, there

was no control for the potential simultaneous use of more than one foreign entry mode. Finally,

the reported means refer to the time after having entered the foreign market and thus might

reflect partly the effect of going multinational instead of the selection mechanism. Therefore,

the results of the regression analysis are presented in the following.

To achieve comparability with previous empirical work, table 3 displays the results from

the OLS regression of log TFP as the dependent variable on pre-export and pre-FDI dummies

(first column) and the post-export and post-FDI dummies (second column). All estimated coef-

ficients are positive and statistically significant. Thus, both exporters and MNEs have a higher

mean productivity level relative to domestic firms before and after entering the foreign market.

The coefficient of pre-FDI is higher than the pre-export dummy coefficient and the difference

13The estimation sample contains only firms that have no missing values reported for all relevant
variables included in the analysis.
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between the two coefficients is significantly different from zero. In the post-entry period, the

difference is also significant, but now exporters display a higher coefficient. This illustrates the

need first to distinguish between the period before and after foreign market entry and second to

control for both periods simultaneously, which is done in the remaining regressions.

The result is displayed in the first column of table 4. Now, the difference in the to pre-

entry coefficients is not statistically significant any more. Does this result contradict previous

findings? The answer is no. As remarked above, most previous studies do not differentiate

between MNEs that additionally export and those that are engaged abroad only via FDI and thus

they usually also do not control for the simultaneous use of two ways to serve the foreign market.

In addition, the results are totally in line with for example Kimura & Kiyota (2006), where the

coefficients are close to each other, however they do not explicitly test for their equality. The

expected productivity advantage of MNEs that exports as well is thus given by the sum of the

two coefficients. Using this regression framework, one can see that FDI per se does not come

along with a higher productivity level.

In table 4, further the difference between considering stock and flow variables is illustrated.

Controlling for both pre- and post-entry the coefficient of future MNEs is not significantly dif-

ferent from the exporter coefficient. This difference turns out to be more pronounced and also

significant if the flow variables are considered. The latter case serves as the reference point for

the following results that consider the heterogeneity across industry and FDI types.

Table 5 shows the results the estimation is carried out separately according to the industry

classification. It becomes clear that the findings in the baseline specification presented before

stem solely from the low intangibles industry, while the coefficients in the high intangibles

industry are not statistically significant, not even for future exporters. This surprising result

points to pronounced industry difference and they will become obvious, when in a next step the

two types of FDI are considered in addition.

Thus, we turn to the main table 6 that presents the results obtained after considering cross-

border acquirers and greenfield investors separately for the high and low intangibles sectors. The

pre-cross-border acquirer coefficient in the regression for low intangibles industries is very small

and not significant at any reasonable level. Exporting firms display a medium range productivity

advantage and for greenfield investors the highest coefficient shows up, although the differences

are not statistically significant. For the high intangibles sample, the contrasting result can be

observed. Here, the group of future cross-border acquirers has the highest and the only statis-

tically significant coefficient, while the other two entry modes are not related to a productivity

advantage compared to domestic firms. This result is in line with Nocke & Yeaple (2007), where

the high intangibles sector corresponds to the industry in which the firms heterogeneity is based
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on mobile capabilities. The mean intangibles ratio of a sector seems indeed to correlate with

the productivity advantage of cross-border acuqirers. The results are illustrated in figure 1. The

upper graph shows the cumulative density functions of the firms productivity levels separately

for each internationalization mode in the low intangibles sector, the other graph refers to the

high intangibles industry. While in the former the line for cross-border acquirers crosses the

other lines several times and even touches the density of domestic firm, it is clearly located to

the right of all other lines.

As the theoretical model strictly speaking only refers to domestically owned firms, table 7

displays the results excluding firms with a majority foreign shareholder. The results are quite

similar. In the low intangibles industry, the estimated difference between acquirers and green-

field firms turns now to be slightly significant. Table 8 provides the results including only the

post-entry, time and industry dummies. As expected, the estimated coefficients turn out to be

larger in size, but the productivity ranking itself does not change. Table 9 gives the results

for the alternative classification, where simply service and manufacturing firms are considered

separately. As expected, the results in the manufacturing sector resemble the high intangibles

industry results except that exporters display a significant productivity advantage in this case,

while services correspond to the industry, where less mobile capabilities dominate. None of the

t-tests on the pairwise equality of the coefficients can be rejected, though.

As a further check, in addition to the changes in the industry classification, results for the

alternative estimation model including the interaction terms with the average industry share of

intangibles are shown in table 10. The first column gives the coefficients for the estimation

with the reduced set of control variables, the second column refers to the specification with

all controls. The results are again quite similar and again only differ in the magnitude of the

estimates, so I concentrate on the first column. The coefficients on the pre-entry dummies are

only significant for future exporters and greenfield investors, while cross-border acquisitions do

not have a higher productivity per se as compared to domestic firms. Looking at the interaction

terms, however, the only positive, large, and significant effect is found for cross-border acquirers.

To interpret the results in a meaningful way, the lowest and highest values for the mean share of

intangibles have to be considered to get the possible range of the effect. The lowest intangibles

ratio is 1.3%, while the sector with the highest value reaches 11.2%. This results in a combined

effect between -.026 and .728, implying cross-border acquirers to be the least productive firms

in low intangibles industries, but they are the most productive firms in industries with high

intangibles in line with predictions.

As described, data for industry R&D and advertising intensities are available for the man-

ufacturing sector. The results for classifying industries into those with low and high R&D and

16



advertising ratios are shown in table 11 and 12, respectively.14 Interestingly, the acquirers dis-

play the largest and significant coefficient both in the ‘High R&D intensity’ and ‘High advertis-

ing intensity’, while the respective coefficient is rather close to zero and not significant at any

reasonable level in the remaining columns. Thus, at least for manufacturing industries, the dis-

tinction of the underlying type of intangible asset seems to be less relevant. The more relevant

classification proves to be, whether intangible assets play an important role within an industry.

6 Conclusion

In this paper, the literature on the determinants of international activity at the firm level was

extended towards considering different modes of FDI. While several empirical studies confirm

a "productivity ranking" based on Helpman, Melitz, Yeaple (2004) this paper shows that these

results hold only for aggregate FDI and in some industries. In line with Nocke & Yeaple (2007),

it matters whether MNEs engage abroad via greenfield investments or cross-border acquisitions.

It is first shown that these results are not an artefact of the specific dataset as results comparable

to the existing literature on MNEs can be produced. Then, splitting MNEs into acquirers of

foreign firms and firms that build a new firm abroad, indeed reveals that in the U.K., acquirors

in a cross-border deal are the most productive firms in industries, where intangible assets are

high relative to non-financial fixed assets, but they are the least productive group of all inter-

national active firms in the complementary industry group. Exporters and firms engaging in

greenfield investments display a productivity advantage over domestic firms of similar size in

both industries. Whether the higher intangibles stem from higher R&D efforts or from higher

marketing expenses, seems not to be of primary importance, at least for manufacturing indus-

tries. For future research, it has to be taken into account that determinants and effects for firms

choosing different internationalization forms potentially differ across industries and thus effects

of trade liberalization might vary across industry as well. Policy makers as well should take

into account the different nature of foreign firms that enter a market as there characteristics and

thus the effects on the domestic firms and industries might be sector specific. In particular, a

one-fits-all approach for attracting or restricting certain forms of foreign investment might not

prove optimal.

14A simultaneous classification into high advertising/low R&D and high R&D/low advertising is not
possible, as the low number of 1s for cross-border deals does not lead to any significant results.
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Table 1
Share of firms according to their internationalization status in 2006.

Exporters

All firms 11.6
Manufacturing firms 32.6
Firms > 10 employees 17.2
Manufacturing firms > 10 employees 37.4

MNEs

All firms 1.9
Manufacturing firms 4.1
Firms > 10 employees 2.7
Manufacturing firms > 10 employees 4.4

Cross-border acquirers

All firms 0.09
Manufacturing firms 0.11
Firms with more than 10 employees 0.12
Manufacturing firms > 10 employees 0.12

greenfield investors

All firms 0.7
Manufacturing firms 1.6
Firms with more than 10 employees 1.0
Manufacturing firms > 10 employees 1.7
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Table 2
Descriptive statistics of the estimation sample.

Domestic Cross-border greenfield
firms Exporters acquirers investors

United Kingdom

Log sales 7.782 9.344 10.313 10.306
Log employment 3.048 3.993 4.978 4.837
Log TFP 0.331 0.869 0.865 0.991
Share of intangibles 0.051 0.076 0.167 0.113

N (firm-year observations) 174,423 59,368 514 3,243

Unconditional means. Calculations based on the period of entering the respective status and includes
up to three years after entrance via the respective internationalization mode. TFP: Olley & Pakes
(1996) algorithm. Share of intangibles: intangible assets over non-financial fixed assets.

Table 3
Timing: Pre-entry vs post-entry.

Pre-entry Post-entry

� (SE) � (SE)

Estimated coefficients

Exporter 0.045*** 0.166***
(0.012) (0.004)

MNE 0.131*** 0.135***
(0.017) (0.013)

Wald test of equality of coefficients

Exporter = MNE -0.086*** 0.031**
(0.021) (0.014)

Control variables Yes Yes
Industry and time effects Yes Yes
N 248,865 248,865
adj.R-squared 0.426 0.430

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, and a set of time and two-digit NACE industry dummies.
Standard errors in parentheses. Two-sided t-test with null hypothesis: exporting dummy coefficient is
equal to FDI dummy coefficient.
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Table 4
Measurement: ‘stock’ vs. ‘flows’.

‘Stocks’ ‘Flows’

� (SE) � (SE)

Estimated coefficients

Future exporting firm 0.105*** 0.091***
(0.012) (0.011)

Future MNE 0.115*** 0.130***
(0.017) (0.016)

Wald test of equality of coefficients

Future exporter = Future MNE -0.011 -0.039**
(0.021) (0.020)

Past international activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 248,865 248,865
adj.R 0.426 0.430

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter and MNE dummies, and a set of time and two-
digit NACE industry dummies. Standard errors in parentheses. Two-sided t-test with null hypothesis
pre-exporting dummy coefficient is equal to pre-FDI dummy coefficient.
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Table 5
Considering heterogeneity across industries –
classification: industry share of intangible assets.

Low intangibles High intangibles

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.109*** 0.006
(0.017) (0.035)

Future FDI firm - flow 0.150*** 0.043
(0.028) (0.041)

Wald test of equality of coefficients

Future exporter = Future MNE -0.041 -0.037
(0.032) (0.055)

Past international activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 208,760 40,105
adj.R-squared 0.416 0.496

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter and MNE dummies, and a set of time and two-
digit NACE industry dummies. Standard errors in parentheses. Two-sided t-test with null hypothesis
pre-exporting dummy coefficient is equal to pre-FDI dummy coefficient (left panel) and accordingly at
the right panel.
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Table 6
Considering heterogeneity across modes of FDI and industries –
classification: industry share of intangible assets.

Low intangibles High intangibles

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.108*** 0.006
(0.017) (0.035)

Future cross-border acquirer 0.015 0.420***
(0.080) (0.136)

Future greenfield investor 0.154*** 0.030
(0.028) (0.038)

Wald test of equality of coefficients

Future exporter = Future Acquirer 0.093 -0.414***
(0.082) (0.138)

Future exporter = Future greenfield -0.046 -0.025
(0.033) (0.053)

Future acquirer = Future greenfield -0.139 0.389***
(0.087) (0.138)

Past international activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 208,760 40,105
adj.R-squared 0.416 0.496

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter, post-cross-border deal and post-greenfield
investment dummies, and a set of time and two-digit NACE industry dummies. Standard errors in
parentheses. Two-sided t-test with null hypothesis pre-exporting dummy coefficient is equal to pre-
cross-border dummy coefficient, pre-exporting dummy coefficient is equal to pre-greenfield investment
dummy coefficient, and pre-cross-border dummy coefficient is equal to pre-greenfield investment dummy
coefficient. Sectors are classified according to their mean R&D intensity approximated by the share
of intangible assets over non-financial fixed assets. High R&D industries are the top quartile of all
industries ranked by their respective mean R&D intensity.
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Table 7
Considering heterogeneity across modes of FDI and industries – Only do-
mestic firms.

Low intangibles High intangibles

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.122*** -0.014
(0.019) (0.043)

Future cross-border acquirer 0.007 0.375***
(0.083) (0.130)

Future greenfield investor 0.168*** 0.025
(0.032) (0.042)

Wald test of equality of coefficients

Future exporter = Future Acquirer 0.115 -0.388***
(0.085) (0.134)

Future exporter = Future greenfield -0.046 -0.039
(0.037) (0.062)

Future acquirer = Future greenfield -0.161* 0.349***
(0.091) (0.133)

Past international activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 178,570 33,866
adj.R-squared 0.413 0.482

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter, post-cross-border deal and post-greenfield
investment dummies, and a set of time and two-digit NACE industry dummies. Standard errors in
parentheses. Two-sided t-test with null hypothesis pre-exporting dummy coefficient is equal to pre-
cross-border dummy coefficient, pre-exporting dummy coefficient is equal to pre-greenfield investment
dummy coefficient, and pre-cross-border dummy coefficient is equal to pre-greenfield investment dummy
coefficient. Sample excluding firms with a foreign majority shareholder.
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Table 8
Considering heterogeneity across modes of FDI and industries – Only con-
trolling for year and industry.

Low intangibles High intangibles

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.334*** 0.107***
(0.019) (0.040)

Future cross-border acquirer 0.194** 0.596***
(0.087) (0.167)

Future greenfield investor 0.366*** 0.178***
(0.030) (0.046)

Wald test of equality of coefficients

Future exporter = Future Acquirer 0.139 -0.489***
(0.089) (0.169)

Future exporter = Future greenfield -0.032 -0.071
(0.036) (0.061)

Future acquirer = Future greenfield -0.171* 0.418**
(0.094) (0.172)

Past international activity Yes Yes
Control variables No No
Industry and time effects Yes Yes
N 208,760 40,105
adj.R-squared 0.180 0.273

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: legal form dummy, log capital
stock, exporter, post-cross-border deal and post-greenfield investment dummies, and a set of time and
two-digit NACE industry dummies. Standard errors in parentheses. Two-sided t-test with null hy-
pothesis pre-exporting dummy coefficient is equal to pre-cross-border dummy coefficient, pre-exporting
dummy coefficient is equal to pre-greenfield investment dummy coefficient, and pre-cross-border dummy
coefficient is equal to pre-greenfield investment dummy coefficient.
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Table 9
Table 5: Considering heterogeneity across modes of FDI and industries –
Manufacturing and service industries.

Services Manufacturing

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.103*** 0.078***
(0.021) (0.020)

Future cross-border acquirer 0.004 0.188**
(0.099) (0.081)

Future greenfield investor 0.163*** 0.049
(0.032) (0.030)

Wald test of equality of coefficients

Future exporter = Future Acquirer 0.099 -0.110
(0.101) (0.083)

Future exporter = Future greenfield -0.060 0.028
(0.039) (0.036)

Future acquirer = Future greenfield -0.159 0.138
(0.106) (0.087)

Past international activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 195,050 53,815
adj.R-squared 0.442 0.338

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter, post-cross-border deal and post-greenfield
investment dummies, and a set of time and two-digit NACE industry dummies. Standard errors in
parentheses. Two-sided t-test with null hypothesis pre-exporting dummy coefficient is equal to pre-
cross-border dummy coefficient, pre-exporting dummy coefficient is equal to pre-greenfield investment
dummy coefficient, and pre-cross-border dummy coefficient is equal to pre-greenfield investment dummy
coefficient. Manufacturing industries: two-digit NACE codes 15-37.
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Table 10
Considering heterogeneity across modes of FDI and industries –
Interaction with industry share of intangible assets.

Industry and All control
time dummies Variables

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.331*** 0.127***
(0.055) (0.047)

Future cross-border acquirer -0.121 -0.395**
(0.201) (0.192)

Future Greenfield investor 0.401*** 0.114*
(0.073) (0.068)

Future export expanding firm -0.678 -0.713
*mean R&D (1.041) (0.892)
Future cross-border acquirer 7.579** 9.423***
*mean R&D (3.831) (3.586)
Future Greenfield investor -1.341 0.328
*mean R&D (1.245) (1.126)

Wald test of equality of coefficients

Future exporter = Future Acquirer 0.452** 0.523***
(0.207) (0.197)

Future exporter = Future Greenfield -0.070 0.014
(0.093) (0.085)

Future acquirer = Future Greenfield -0.522** -0.509**
(0.217) (0.204)

X*mean R&D = CB*mean R&D -8.258** -10.136***
(3.951) (3.672)

X*mean R&D = GI*mean R&D 0.662 -1.041
(1.641) (1.469)

CB*mean R&D = GI*mean R&D 8.920** 9.095**
(4.076) (3.771)

Past international activity Yes Yes
Control variables No Yes
Industry and time effects Yes Yes
N 248,865 248,865
adj.R-squared 0.197 0.428

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy. Standard errors in parentheses. Two-sided t-test with null hypotheses pre-internationalization
dummy coefficient and interaction term coefficient jointly equal to zero.
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Table 11
Heterogeneity across modes of FDI and industries – R&D intensity (man-
ufacturing only).

Low R&D High R&D

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.059*** -0.006
(0.016) (0.027)

Future cross-border acquirer 0.006 0.318***
(0.090) (0.111)

Future Greenfield investor 0.055* -0.004
(0.031) (0.050)

Wald test of equality of coefficients

Future exporter > Future Acquirer 0.053 -0.324***
(0.092) (0.114)

Future exporter > Future Greenfield 0.003 -0.002
(0.035) (0.058)

Future acquirer > Future Greenfield -0.049 0.321***
(0.097) (0.119)

Past intern. activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 38,311 15,119
adj.R-squared 0.402 0.470

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter, post-cross-border deal and post-greenfield
investment dummies, and a set of time and two-digit NACE industry dummies. Standard errors in
parentheses. Two-sided t-test with null hypothesis pre-exporting dummy coefficient is equal to pre-
cross-border dummy coefficient, pre-exporting dummy coefficient is equal to pre-greenfield investment
dummy coefficient, and pre-cross-border dummy coefficient is equal to pre-greenfield investment dummy
coefficient. Manufacturing industries: two-digit NACE codes 15-37.
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Table 12
Heterogeneity across modes of FDI and industries – Advertising intensity
(manufacturing only).

Low advertising High advertising

� (SE) � (SE)

Estimated coefficients

Future export expanding firm 0.011 0.135***
(0.016) (0.031)

Future cross-border acquirer 0.039 0.452***
(0.071) (0.153)

Future Greenfield investor 0.015 0.089*
(0.033) (0.050)

Wald test of equality of coefficients

Future exporter > Future Acquirer -0.028 -0.317**
(0.073) (0.156)

Future exporter > Future Greenfield -0.004 0.046
(0.037) (0.058)

Future acquirer > Future Greenfield 0.023 0.364**
(0.081) (0.158)

Past intern. activity Yes Yes
Control variables Yes Yes
Industry and time effects Yes Yes
N 38,311 15,119
adj.R-squared 0.402 0.470

Coefficients from an OLS regression with Olley & Pakes log TFP as the dependent variable. ***, **,
* denotes significance levels 1, 5, 10%, respectively. Control variables: log number of employees, log
number of employees squared, log average wage, log age, squared log age, foreign majority shareholder
dummy, legal form dummy, log capital stock, exporter, post-cross-border deal and post-greenfield
investment dummies, and a set of time and two-digit NACE industry dummies. Standard errors in
parentheses. Two-sided t-test with null hypothesis pre-exporting dummy coefficient is equal to pre-
cross-border dummy coefficient, pre-exporting dummy coefficient is equal to pre-greenfield investment
dummy coefficient, and pre-cross-border dummy coefficient is equal to pre-greenfield investment dummy
coefficient. Manufacturing industries: two-digit NACE codes 15-37.
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Figure 1
Cumulative distribution functions of the firms productivity by foreign entry mode and
industry.
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