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Abstract
In a widely acclaimed contribution to Management International Review, Hennart 
(2007) challenged one of the mainstream theories of International Business, the 
S-curve relationship between multinationality and performance, by arguing that 
there is no positive impact on performance aside from the scale enhancing effect 
resulting from increasing multinationality. We examine his arguments by analyzing 
3876 firms from Canada, Germany, Japan, the UK and the US over the period from 
2002 to 2016. We find that the empirical evidence for a direct positive impact of 
multinationality on performance is not convincing. However, increasing multina-
tionality leads to a significantly higher firm performance via the economies of scale-
channel. Multinationality seems to be more important as a means to increase scale 
for firms from small home markets compared to firms from large domestic markets. 
Intangible assets appear to amplify the impact of scale on performance much more 
than the impact of multinationality on performance. In the end, it’s size that matters.

Keywords  Multinationality · Performance · Economies of scale · Intangible assets

1  Introduction

The question of whether and how multinationality (M) influences the performance 
(P) of a firm is a topic of vivid discussion in International Business (IB) (e.g., Con-
tractor, 2012; Hennart, 2011; Kirca et al., 2012; Marano et al., 2016; Pisani et al., 
2020). Academic scholars have developed many theoretical arguments to explain the 
conditions under which multinationality might be beneficial or detrimental to firm 
performance, ranging from the internalization of intangible assets (Morck & Yeung, 
1991, 1992) to the flexibility advantages of a geographically dispersed network of 
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activities (Pantzalis, 2001) to the liabilities of operating in an alien environment 
(Zaheer, 1995; Zaheer & Mosakowski, 1997). Empirical contributions examining 
the M-P relationship have provided a wide range of outcomes that are not always 
consistent. Whereas some scholars claim to have discovered a linear-positive impact 
of multinationality on performance, others suggest that the impact is linear-nega-
tive (Click & Harrison, 2000; Kotabe et  al., 2002). In attempts to reconcile these 
divergent views, some scholars combined certain theoretical arguments in order to 
develop non-linear performance functions (Contractor et al., 2003; Lu & Beamish, 
2004; Ruigrok et  al., 2007). Unfortunately, again contradictory findings emerged 
(Capar & Kotabe, 2003; Lu & Beamish, 2004; Oesterle & Richta, 2013). The vari-
ety of empirical outcomes concerning the relationship between multinationality 
and performance appears to be confusing. Overall, previous findings seem far from 
robust; they are characterized as inconsistent or even contradictory (Hennart, 2007, 
2011; Nguyen, 2016).

In view of these findings, Hennart (2007) challenges conventional M-P research 
in a widely noticed contribution in Management International Review (MIR) by 
arguing that the positive effects of multinationality on performance stated in the lit-
erature, for the most part, appear to be questionable or at least cannot be expected 
to occur generally. One exception regarding this is the performance effect of econ-
omies of scale. However, Hennart (2007) argues with regard to the economies of 
scale-argumentation that multinationality only plays an indirect role as it is one 
channel that provides opportunities to realize economies of scale. These possibilities 
to expand beyond the national borders in order to reap economies of scale may be 
necessary for firms from small countries, whereas they may be less or even not at all 
necessary for firms with a large home market.

With regard to the relevance of economies of scale for the performance impact 
of multinationality much attention has been given to the role of intangible assets. 
Intangible assets are firm-specific resources that behave as public goods, i.e., in the-
ory, the marginal costs of their exploitation abroad tend to be zero (Buckley & Cas-
son, 1976). Prominent theoretical reasoning in the literature, which is often related 
to internalization theory (Morck and Young, 1991, 1992; Kirca et  al., 2011) and 
the imperfect competition theory (Hymer, 1976) maintains that the performance 
impact of multinationality depends on the amount of intangibles that a firm pos-
sesses (Kirca et al., 2011). In his MIR contribution, Hennart (2007) highlights the 
subtle distinctions concerning the role of intangible assets from the viewpoint of 
transaction cost theory (TCT) and the imperfect competition theory (IMT). Accord-
ing to Hymer (1976), intangible assets constitute competitive advantages in final 
output markets and enable the generation of super-normal profits. Hennart (2007), 
in contrast, following TCT, views intangible assets as firm resources that are – in 
many cases – most efficiently exploited through internalization due to inefficiencies 
in intermediate markets. However, these specific governance structures (internali-
zation of intermediate input markets) do not necessarily enable a firm to generate 
super-normal profits.

This paper aims to clarify the role of scale with regard to the M-P relationship 
and examine the impact of intangible assets on the interplay between multinational-
ity, scale, and performance. Based on a sample of multinational firms from Canada, 
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Germany, Japan, the UK and the US, we compare the direct impact of M on P vs the 
indirect impact, i.e., we analyze the empirical relevance of the mediating effect of 
scale concerning the relationship between multinationality and performance. Fur-
thermore, we analyze the role of intangible assets in the interplay of multinational-
ity, scale and performance. Our paper can be considered a significant contribution 
to the ongoing academic debate on the relationship between multinationality and 
performance. Up to now, there are only very few academic studies that have explic-
itly addressed the effect of economies of scale on the M-P relationship (Abdi & 
Aulakh, 2018; Fisch & Zschoche, 2011; Richter, 2014). Our study can therefore be 
considered to be one of the few studies so far to explicitly test the relevance of scale 
concerning the performance impact of multinationality. Moreover, we contribute to 
the academic debate by providing a comparison between the indirect effect of mul-
tinationality on performance via the economies of scale channel versus the direct 
effect of multinationality on performance. Furthermore, our study is one of the few 
research contributions to shed light on the role of intangible assets with regard to 
the interplay of multinationality, scale, and performance. Our paper is organized as 
follows. In the next section, we will give a brief overview of the theoretical back-
ground and extant research and develop our hypotheses. After that, we will present 
our methodology. The empirical results are presented and discussed in light of pre-
vious research. The paper closes with a view on limitations and implications of our 
results for managerial practice and future research.

2 � Theoretical Considerations

2.1 � The Performance Impact of Multinationality in the Academic Discussion

With regard to the performance impact of multinationality, different theoretical 
arguments are proposed in the literature. Many IB scholars base their argumentation 
on the assumption that multinationality implies certain costs that a firm restraining 
itself to its domestic market might not incur. Such additional costs of multinational-
ity may arise from the liabilities of foreignness and newness (Hymer, 1976; Zaheer, 
1995; Zaheer & Mosakowski, 1997).

Furthermore, increasing multinationality often goes hand in hand with increas-
ing geographical fragmentation of the value chain as well as with a multiplication 
of specific value chain activities of the MNC at different locations. As a result, the 
costs of coordinating and controlling may rise with increasing multinationality (Lu 
& Beamish, 2004).

On the other hand, proponents of M-P research argue that multinationality may 
exert positive effects on firm performance. One argument is that firms may be able 
to reduce the fluctuation of revenues (and hence the variance of profitability) by 
geographical diversification (Rugman, 1976).

Furthermore, it is argued that multinational firms have access to better and 
cheaper resources (including knowledge) and have the advantage of being more flex-
ible regarding the use of these resources (Allen & Pantzalis, 1996). According to this 
argument, they are able to combine and exploit the advantages of different locations. 
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MNCs may utilize differences in prices and qualities on the various national prod-
uct, factor and capital markets (Kogut, 1985). Moreover, due to the multiplication 
of value chain activities, MNCs may react more flexibly to changes in their business 
environments than their purely domestic competitors. Operating in many countries 
simultaneously, a multinational network has substantially more real options than a 
purely domestic firm (Lee & Makhija, 2009).

One of the most prominent arguments why multinationality might be beneficial 
refers to reaping economies of scale through internationalization (Contractor, 2012; 
Hitt et al., 1997). By expanding beyond their home market, MNCs are able to gener-
ate larger amounts of output.1 In the case of economies of scale, increasing output 
is associated, ceteris paribus, with a reduction in average costs per unit. This reduc-
tion in costs per unit implies, ceteris paribus, a higher amount of profit per unit and 
hence a higher amount of total profits.

Unfortunately, hitherto the empirical results regarding the effect of multination-
ality on performance are characterized as inconsistent or even contradictory. M-P 
Scholars have reacted to these confusing findings by suggesting non-linear relation-
ships such as U-shaped, inverted-U-shaped, S-shaped or inverted S-shaped (Con-
tractor et al., 2003; Lu & Beamish, 2004; Ruigrok et al., 2007). However, these pro-
posed relationships did not really prove to be empirically more convincing and more 
valid than their linear predecessors (Berry & Kaul, 2016; Pisani et al., 2020).

In the light of these results, Hennart (2007) casts doubt on the validity of the 
results of extant research and argues that most of the theoretical arguments why 
multinationality should lead to a positive impact on performance have to be ques-
tioned and cannot be taken for granted. With one exception: the economies of scale 
argument.

The usage of this argument is prevalent in academic literature when it comes 
to explaining a positive relationship between multinationality and performance 
(e.g., Contractor, 2012; Hennart, 2007). However, quite surprising, the empiri-
cal relevance of scale effects regarding the performance impact of multinational-
ity has rarely been empirically analyzed explicitly (Abdi & Aulakh, 2018; Fisch & 
Zschoche, 2011; Richter, 2014). In most cases, the economies of scale argument is 
used to explain the general idea of a positive relationship between multinationality 
and performance, usually among other arguments. However, the concept of econo-
mies of scale is not explicitly integrated into the empirical model. Instead, a test of 
the relationship between multinationality measured through a proxy like the ratio 
of foreign sales to total sales (FSTS) and performance, e.g., measured by return 
on assets (ROA), is carried out. For example, Lu and Beamish (2004) argue in the 
introduction of their seminal paper:

"Geographic diversification provides exploration and exploitation benefits. It ena-
bles a firm to realize economies of scale and scope" (p. 599).

However, the authors do not explicitly analyze the influence of scale on the per-
formance impact of multinationality. Instead, they assume implicitly that if they 

1  The term output is defined as the quantity of products and/or services that are transferred (in economic 
terms) by a company to its customers within a specified time interval.
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were able to discover a positive performance impact of multinationality, this impact 
would be at least partly due to the effect of economies of scale.

On the other hand, the economies of scale argument is frequently used as one 
of several simple and straightforward ad hoc explanations for a positive relation-
ship between multinationality and performance without having raised this argument 
in theoretical considerations explicitly. E.g., Dastidar (2009) interprets a positive 
relationship between multinationality (measured by differentiating between multina-
tional vs domestic firms) (inter alia) as evidence of the impact of economies of scale 
(Dastidar, 2009, p. 81).

What about the few studies where authors claim to have explicitly analyzed the 
effect of economies of scale? Fisch and Zschoche (2011), as well as Richter (2014), 
rely on the volume of foreign sales as a measure of the relevance of economies 
of scale. However, economies of scale depend on the total volume of output. For-
eign sales may contribute to total scale, but as they are only a part of the absolute 
amount of output, they appear to be a debatable proxy for economies of scale. Hen-
nart (2007, p. 433) argues that "what matters is the total size of the market, not the 
size of its foreign component". Abdi and Aulakh (2018) provide sophisticated evi-
dence of the scale-related benefits of internationalization. However, the authors did 
not explicitly compare the direct effect of multinationality on performance versus its 
impact via the economies of scale-channel.

Following Hennart’s argument, multinationality foremost exerts a positive impact 
on performance through the mediating channel of total scale. In an attempt to con-
trast the empirical relevance of the economies of scale-channel via other mecha-
nisms for multinationality to affect performance, we compare these different effects 
empirically and hypothesize:

H1: The indirect impact of multinationality on performance via the economies 
of scale-channel is stronger and more positive than the direct impact of multi-
nationality on performance.

In his seminal paper, Hennart (2007) takes the view of the impact of multination-
ality on scale being by far the most important source of a positive performance effect 
of multinationality. He assumes the relationship between scale and performance to 
be inverted-U-shaped. Firms are seeking to expand their output until they reach the 
minimum of the average cost function. This optimum point of efficient scale depends 
on industry-specific characteristics and firm-specific attributes and can therefore be 
considered idiosyncratic. Nevertheless, the size of the home market may play a role 
for firms seeking to reach their individual firm-specific optimum point of efficient 
scale: A small home market may not provide the necessary capacity for firms to real-
ize their optimum point of efficient scale by selling their products solely at home. 
Firms from small countries have to internationalize in order to achieve their optimal 
degree of output (Glaum & Oesterle, 2007). However, in the case of firms from large 
home markets, domestic market size leaves a higher chance to provide them with a 
sufficiently large market to exploit economies of scale without having the necessity 
to expand abroad. Firms from countries with a large home market may experience 
no necessity to internationalize in order to reap economies of scale (more often, 
compared to comparable firms from small home markets) as they might realize their 
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optimum point of efficient scale on the home market already. In these cases, the mar-
ginal performance effect of multinationality should be expected to be zero or even 
negative. These assumptions are in line with arguments emphasized by Glaum and 
Oesterle (2007) as well as empirical findings from Yang and Driffield (2012), who 
provide evidence that the returns from multinationality are lower for firms from the 
US compared to firms from outside of the US arguing that "[f]irms from outside the 
USA are less likely to enjoy such scale economies from their domestic markets" (p. 
26). They also correspond with findings from Elango and Sethi (2007), who find 
a positive linear relationship between multinationality and performance in the case 
of firms from small open economies. According to Hennart (2007), differences in 
home market size are one reason why the performance impact of multinationality is 
not universal. The rationale behind this country-specific impact lies in the fact that 
firms from different countries need different doses of multinationality to increase 
their output to a sufficient degree. We expect that the impact of multinationality 
on total scale varies between firms from different countries, with firms from small 
home markets exhibiting a larger degree of multinationality compared to firms from 
large home markets. Following this, we propose:

H2: The impact of multinationality on scale is moderated by the MNC’s 
home country so that the effect of multinationality on scale gets stronger with 
decreasing size of the MNC’s home market.

2.2 � The Role of Intangible Assets

The term "economies of scale" refers to a relatively broad theoretical concept, which 
implies that increases in a firm’s output lead to reductions in average costs per unit 
(e.g., Contractor, 2012; Hennart, 2007). These reductions in costs per unit through 
increased output can, on the one hand, be the consequence of spreading fixed costs 
over a larger amount of units sold. However, they can also be the consequence of 
reductions in variable costs due to learning effects or increased bargaining power. 
They can even be the outcome of a switch in technology facilitated by an increase 
in product demand. One specific channel to realize economies of scale relates to the 
exploitation of intangible assets. Intangible assets are information-intensive firm-
specific resources. In many cases, these intangible assets have the characteristics of 
a public good in that they are non-rival in their use (Buckley & Casson, 1976). If 
these intangible assets are non-location bound but transferable across borders, they 
may be exploited not only in the domestic market but simultaneously in foreign 
markets.

During the last thirty years, MP scholars have analyzed the moderating effect 
of intangible assets on the relationship between multinationality and performance 
(Bausch & Krist, 2007; Kirca et  al., 2011; Morck & Yeung, 1991). The implicit 
reasoning behind this presumed relationship is based on the idea that the develop-
ment of intangible assets is associated with an increase in fixed costs. That means, 
all other things being equal, that the optimum point of efficient scale is higher 
for firms with a high amount of intangible assets compared to firms with lower 
amounts of intangible assets (Hennart, 2007). Moreover, due to the non-rival nature 
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of intangible assets, output expansion (at home or abroad) provides the firm with 
additional returns for the exploitation of these intangible assets (Buckley & Casson, 
1976). In this regard, intangible assets perform the function of a lever: The more 
valuable the intangible assets are, which are going to be exploited, the higher the 
additional returns of increasing output (Morck & Yeung, 1991). To sum up, intan-
gible assets can be expected to influence the impact of scale on performance. As 
internationalization is (more or less implicitly) equated with an increase in scale in 
most of the literature, intangible assets are expected to positively affect the perfor-
mance impact of multinationality (Kirca et al., 2011; Thomas & Eden, 2004). The 
consequences of these (implicit) assumptions are reflected in the empirical models 
of extant research analyzing the relationship between intangible assets, multination-
ality and performance: during the last thirty years, in order to test the moderating 
effect of intangible assets, these models included an interaction term combining 
intangible assets and multinationality and (according to our knowledge) never an 
interaction term combining intangible assets and scale (e.g. Berry & Kaul, 2016; 
Eckert et al., 2010; Lu & Beamish, 2004).

Hennart (2011) has emphasized that a higher degree of internationalization does 
not necessarily imply higher sales volumes. Furthermore, he argued that compared 
to a purely domestic company or a less internationalized company, a highly interna-
tionalized company bears a higher amount of costs: "What matters for the optimal 
exploitation of intangibles is a total market that is big enough to reach MES [mini-
mum efficient scale], not any given ratio of foreign to total sales. Indeed, if a suf-
ficiently large market can be found at home, the firm will be better off with an FSTS 
of zero since selling to foreign customers almost always requires some adaptations 
of the marketing mix (..) and this hinders the exploitation of plant- and firm-level 
scale economies." (p. 143–144).

Following this logic, our theoretical argumentation rests on the assumption that 
a positive moderating impact of intangible assets is primarily directed at the scale-
performance relationship and not on the multinationality-performance relationship 
itself. Having controlled for scale, there seems to be no theoretical argument to 
justify why the moderating effect of intangible assets on the relationship between 
multinationality and performance should still be positive. Even though in an ideal 
world, the marginal costs of transferring intangible assets across country borders 
and exploiting them in foreign markets would be insignificant, in reality, the costs 
of transferring these intangible assets abroad may be quite substantial due to nec-
essary country-specific adaptations and modifications as well as transaction costs 
due to cultural distance and institutional voids. Therefore, when it comes to exploit-
ing intangible assets, domestic firms (operating at their point of optimum scale) can 
(ceteris paribus) be expected to outperform multinational firms (Hennart, 2007, p. 
434). There is no theoretical argument why the performance impact of an increase in 
multinationality should be positively levered through the value of intangible assets 
which are going to be exploited abroad, except for one: the effect of enhancing scale. 
Following this argumentation, we hypothesize:

H3: The moderating impact of intangible assets on the relationship between 
scale and performance is stronger and more positive than the moderating 



688	 S. Eckert et al.

1 3

impact of intangible assets on the relationship between multinationality and 
performance.

Our findings regarding hypothesis 3 also implicitly include an assessment of the 
validity of the IMT: According to the IMT, product markets are not sufficiently effi-
cient to eradicate a quasi-monopolistic advantage that intangible assets may provide 
for MNCs. In contrast, Hennart (2007) suggests that intangible assets do not neces-
sarily lead to a competitive advantage over rivals. Following the argumentation of 
TCT, intangible assets are firm resources that are – in many cases – most efficiently 
exploited through internalization due to inefficiencies in intermediate markets. How-
ever, internalizing the exploitation of intangible assets does not necessarily enable a 
firm to generate super-normal profits as the internalization of intangible assets may 
as well occur in industries with competitive product markets. The output produced 
by exploiting these intangible assets may have substitutes that erode super-normal 
profits, and the complementary resources needed for the exploitation of these intan-
gible assets may absorb any excess return (Hennart, 2007, p. 429). In a meta-anal-
ysis, Kirca et al. (2011) contrast the diverging views of TCT and IMT and provide 
evidence that intangible assets related to research and development (R&D) are able 
to enhance the positive impact of multinationality on performance. In principle, 
according to the IMT, intangible assets can be seen as strategic resources which 
embody a competitive advantage. Their value increases when exploiting them in for-
eign markets through internalization. This increase in value is a consequence of the 
scale enhancement of international expansion. Therefore, if the moderating effect 
of intangible assets on the performance impact of scale turns out to be positive, we 
interpret this result as support of the IMT.

3 � Methods and Data

Our initial sample consisted of publicly traded firms from the world’s seven lead-
ing industrial economies in 2016 (IMF, 2019), i.e., Canada, France, Germany, Great 
Britain, Italy, Japan and the US. We refrained from considering firms from emerging 
economies like Brazil, China and India since extant research indicates that the MP-
relationship appears to differ between firms from developed countries and firms from 
developing countries (Kim et  al., 2020; Kirca et  al., 2016). For the period of analy-
sis, we chose the time interval between 2002 and 2016. 2002 was chosen as the start-
ing point in order to avoid biases in companies’ financial statements that might have 
occurred due to the necessary conversion of different European currencies before the 
introduction of the Euro. Due to concerns regarding insufficient representativeness 
for data of companies from France and Italy, we decided to remove firms from these 
countries from our final sample. Our final dataset contained 26,619 complete firm-
year-observations of 3,876 firms from Thomson Reuters’ Datastream database, where 
we selected all firms available from Datastreams’ equities category for the remaining 
countries for the time period from 2002 to 2016 except firms from the financial sector. 
Using only complete cases allowed for the mediation procedure, which is conducted 
over two models, to use the same subset of data and reduce possible estimation biases. 
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Due to better availability of complete data for Japan and the USA, the cases in the final 
sample are skewed towards these countries (Table 1).

3.1 � Dependent Variables

Firm Performance was measured by return on equity (ROE). In order to substantiate 
our results, we further employ return on assets (ROA) as an alternative measure of 
performance.

Scale was measured through the natural logarithm of a firm’s net sales (Abdi & 
Aulakh, 2018; Lu & Beamish, 2004). This is in line with Reuber et al. (2021), who 
argue that output volume typically refers to net sales in scaling operations. Prior 
to transforming with the natural logarithm, net sales of non-US firms were con-
verted into million US$ and then deflated using the OECD yearly country-specific 
producer price indices (Abdi & Aulakh, 2018; OECD, 2020) in order to correct for 
sales increases due to rising product prices.

3.2 � Independent Variables

Multinationality was measured by the ratio of foreign assets to total assets (FATA) 
(Bowen, 2007). The robustness of our findings was additionally assessed by using 
the foreign sales ratio (FSTS) as a further proxy for multinationality (Bowen, 2007; 
Nguyen, 2016; Nguyen & Kim, 2020; Ruigrok et al., 2007).

Previous research relies almost exclusively on the ratio of research and develop-
ment expenses to net sales (RDS) and the ratio of selling, general and administrative 
expenses to net sales (SGAS) as proxies for intangible assets. However, there is sub-
stantial criticism regarding these proxies in the literature (Nguyen, 2016). Therefore, 
we employ a market-based measure of intangible assets (MIA) instead of using the 
conventional accounting-based measures of intangible assets:

With total assets being the book value of assets, intangible assets (reported on the 
balance sheet) being the book value of intangible assets.

MIA = 1 −
Total assets − intangible assets (reported on the balance sheet)

Enterprise Value

Table 1   Distribution of firm-
year-observations with regard to 
country of origin

Country as % of N No. of firm-
year-observa-
tions

Canada 5.5 1463
GB 9.2 2450
Germany 7.3 1939
Japan 21.3 5661
USA 56.7 15,106
Total 100 26,619
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The difference between both is the sum of the book value of tangible assets. In 
correspondence to Hirschey (1985), we use the book value of tangible assets as 
a proxy for the market value of tangible assets (Chung & Pruitt, 1994, Hirschey, 
1985). Enterprise Value is defined as market capitalization at fiscal year-end plus 
preferred stock plus minority interest plus total debt minus cash. Therefore, the 
quotient represents a proxy for the share of tangible assets to total enterprise value. 
Since enterprise value is composed of tangibles and intangibles, subtracting this 
quotient from 1 leads to the share of a market-based evaluation of intangible assets 
to total enterprise value. In order to check the robustness of our results, we also fol-
low the recommendation of Nguyen (2016) by measuring intangible assets using the 
amount of intangible assets reported in the balance sheet divided by net sales (IAS).

3.3 � Control Variables and Descriptive Statistics

Because a firm’s financial structure can impact output and performance, we included 
the ratio of total debt to total assets (TDTA) as a control variable. The investment 
structure as an indicator for a firm’s growth options (Bodnar et al., 2003) was also 
taken into consideration and was measured by the ratio of capital expenditures to 
net sales (CapExS) (Abdi & Aulakh, 2018). We included research and development 
per sales (RDS) to control for research intensity and selling and general adminis-
trative expenses per sales (SGAS) to control for marketing intensity. We controlled 
for related product diversification (Rel. Div.) by counting the reported number of 
SIC codes belonging to the same first two digits category. The respective maximum 
number was considered as a measure of related product diversification. We also con-
trolled for unrelated product diversification (Unrel. Div.) based on the number of 
different SIC codes at the first two digits level. Using a dummy variable, we differ-
entiated between companies primarily active in the manufacturing sector and those 
primarily active in the service sector (Sector Dummy). The gross domestic product 
(GDP) of a MNC’s home country (in trillion US$) (IMF, 2019) was used as a proxy 
for domestic market size.

Descriptive statistics and correlations are shown in Table 2. 26.7% of our sample 
exhibit a foreign asset ratio of zero, whereas the mean of FATA equals 16.79%, indi-
cating that the majority of firms in our sample is quite internationalized. Overall, the 
two-sided correlations are rather low.

3.4 � Modeling Procedures

In order to analyze the complex underlying relationships and concepts in this study, 
we used Conditional Process Analysis to acquire nuanced findings with assumed 
causal inference (Hayes, 2018).2 Conditional Process Analysis is also known as mod-
erated mediation as it is used to analyze conditional (moderated) direct and indirect 

2  The classical step-wise approach to mediation by Baron and Kenny (1986) was dismissed, as several 
valid critiques have accumulated over time.



691

1 3

Economies of Scale: The Rationale Behind the…

Ta
bl

e 
2  

D
es

cr
ip

tiv
e 

st
at

ist
ic

s a
nd

 c
or

re
la

tio
n 

m
at

rix

N
 =

 2
6,

61
9,

 p
ai

rw
is

e 
co

rr
el

at
io

ns
. S

ig
ni

fic
an

t a
t *

 p
 <

=
 0

.0
5;

 *
* 

p 
<

=
 0

.0
1

Va
ri-

ab
le

s
M

ea
n

SD
M

in
M

ax
RO

A
RO

E
FA

TA
​

FS
TS

ln
 N

et
 

Sa
le

s
G

D
P

C
ap

Ex
S

TD
TA

R
D

S
SG

A
S

IA
S

M
IA

Re
l. 

 
D

iv
.

U
nr

el
. 

D
iv

.

RO
A

4.
19

9.
01

−
 8

1.
09

98
.2

6
RO

E
7.

24
20

.6
3

−
 9

9.
95

99
.6

9
0.

86
**

FA
TA

​
16

.7
9

21
.7

8
0

10
0

0.
05

**
0.

06
**

FS
TS

37
.0

8
31

.1
8

0
10

0
0.

06
**

0.
08

**
0.

55
**

ln
 N

et
 

Sa
le

s
13

.7
7

2.
14

5.
42

19
.9

9
0.

18
**

0.
24

**
0.

21
**

0.
26

**

G
D

P
9.

78
5.

85
0.

9
18

.7
2

0.
02

*
0

−
 0

.2
8**

−
0.

19
**

−
 0

,0
6**

C
ap

Ex
S

4.
85

6.
64

0
10

0
0

−
 0

.0
1

0.
08

**
0.

03
**

0.
04

**
−

 0
.0

6**

TD
TA

19
.9

1
16

.3
2

0
93

.2
1

−
 0

.0
8**

−
 0

.0
5**

0.
08

**
−

 0
.0

1
0.

25
**

0
0.

11
**

R
D

S
5.

17
7.

81
0

99
.3

9
−

 0
.1

2**
−

 0
.1

2**
−

 0
.0

6**
0.

16
**

−
 0

.1
4**

0.
13

**
0

−
 0

.2
1**

SG
A

S
22

.4
9

14
.8

2
0.

04
99

.5
9

−
 0

.1
8**

−
 0

.1
7**

−
 0

.0
8**

−
 0

.0
8**

−
 0

.3
7**

0.
09

**
−

 0
.0

3**
−

 0
.1

8**
0.

28
**

IA
S

0.
31

0.
77

0
9.

8
−

 0
.0

1
−

 0
.0

3**
0.

03
**

0.
06

**
−

 0
.1

1**
0.

03
**

0.
02

**
0.

01
0.

09
**

0.
15

**

M
IA

0.
16

0.
48

−
 1

1
0.

22
**

0.
18

**
−

 0
.0

1
0.

04
**

−
 0

.1
1**

0.
26

**
0.

03
**

−
 0

.0
9**

0.
20

**
0.

25
**

0.
36

**

Re
l. 

 
D

iv
.

2.
83

2.
09

0
8

0.
02

*
0.

04
**

0.
06

**
0.

06
**

0.
12

**
−

 0
.0

9**
−

 0
.0

5**
0.

06
**

−
 0

.1
1**

−
 0

.1
3**

−
 0

.0
5**

−
 0

.1
1**

U
nr

el
. 

D
iv

.
0.

79
0.

9
0

5
0.

02
*

0.
03

**
0.

01
−

 0
.0

4**
0.

09
**

−
 0

.1
3**

0.
01

0.
07

**
−

 0
.0

8**
−

 0
.0

5**
−

 0
.0

4**
−

 0
.0

6**
−

 0
.0

1



692	 S. Eckert et al.

1 3

(mediated) effects of independent variables on dependent variables (Hayes, 2018, p. 
402). As such, this method is comparable to partial least squares structural equation 
modeling (PLS-SEM). Further, we applied GLS regression with time-fixed effects. The 
statistical significance of the unstandardized indirect effects in PROCESS was tested 
with bias-corrected and accelerated (BCa) bootstrapping using 1,000 bootstrapping 
samples. Each mediation in Conditional Process Analysis is tested with at least two 

S: Scale 

P: Performance 
M: Degree of 

Multinationality 
c' 

b 

eM 

eY a1 

Fig. 1   Statistical diagram of models 1 & 4. Notes: Only focal variables are shown, control variables are 
included in both the scale and performance regression models;e shows residuals; Path to S shows model 
1; Paths from M to P and S to P show model 4; Diagram based on Hayes’ PROCESS Model 4 (Hayes, 
2018).

S: Scale 

W: Market Size 

P: Performance 
M: Degree of 

Multinationality 
c'

a3 

b

eM 

eY a1 

a2 

MW: Interaction 
Effect 

Fig. 2   Statistical diagram of models 2 & 4. Notes: Only focal variables are shown, control variables are 
included in both the scale and performance regression models;e shows residuals; moderator and interac-
tion effects in dotted lines;Paths to S show model 2; Paths from M to P and S to P show model 4; Dia-
gram based on Hayes’ PROCESS Model 7 (Hayes, 2018)
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models where the direct and indirect effects are estimated respectively. We created sev-
eral statistical diagrams to visualize the examined relationships and the implied causal 
inference in our hypotheses (Fig. 1 for H1, Fig. 2 for H2, Fig. 3 for H3). Model 1 tested 
the effect of an independent focal variable (M: multinationality) on the mediator (S: 
scale). Model 2 includes home market size as the moderator W of that relationship. 
Model 7 tested the interaction effects of both M and S with intangible assets on firm 
performance as the dependent variable P. Based on these models, the conditional direct 
effect (M → P), as well as the conditional indirect effect (M → S → P), was computed.

The effects are conditional since they differ depending on the value of the modera-
tor. The conditional indirect effect, in this case, can be defined as a

1
b + a

3
bW (Hayes, 

2018, p. 405). To show corresponding conditional effects for low, medium and high val-
ues of W, the values of the moderator W for the mean and ± 1 standard deviation (SD) 
were selected. In a model containing a moderator on both relationships of the indirect 
path – see Fig. 3 – the conditional indirect effect was defined as (a

1
+ a

3
W)(b

1
+ b

3
W).

Due to the prevalence of the S-curve model in IB studies, we tested the quadratic 
and cubic effects of FATA on ROE in our models. But, consistent with recent find-
ings from Pisani et al. (2020), the regression coefficients of the different components of 
multinationality (i.e., linear, squared and cubed) do not prove to be consistently signifi-
cant across the different models. Therefore, we decided to refrain from incorporating 
S-curve analysis in this paper. Respective tables can be found in the appendix (Table 9, 
models 4–7). This notwithstanding, for the effect of FATA on scale we chose a non-
linear function, because including the quadratic function of FATA into the regression 
appeared to describe the relationship best, leading to significantly higher values in the 
adjusted coefficient of determination.

With this configuration the regression functions for the M-S and M-P relationships 
in models 3 & 7 can be formulated as:

eM 

a3 

MW 

a1 

c'3 c'2 (b2) 

SW 

b
1

c'1 

a2 

b

S: Scale 

M: Degree of 
Multinationality 

W: Intangible Assets 

P: Performance 

eY 

Fig. 3   Statistical diagram of models 3 & 7. Notes: Only focal variables are shown, control variables are 
included in both the scale and performance regression models; coefficients correspond to equations 1 & 
2; e shows residuals; moderator and interaction effects in dotted lines;Paths to S show Model 3; Paths 
from M to P and S to P show model 7; Diagram based on Hayes’ PROCESS Model 59 (Hayes, 2018)
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The desired degree of multinationality of MNCs is self-selected, which leads 
to endogeneity bias if not accounted for (Abdi & Aulakh, 2018). To remedy this, 
we applied propensity score weighting using generalized boosted models (GBM) 
in R with the mnps package (Cefalu et al., 2021; McCaffrey et al., 2013; Burgette 
et  al.,  2020). Propensity score correction is a method to preprocess a sample in 
order to infer causality from observational data to alleviate the non-random treat-
ment problem (Reeb et al., 2012). This is done by recreating a pseudo-experimental 
environment in which the sample is split up into a control group (domestic compa-
nies) and one or more treatment groups (degree of multinationality) with the goal 
of achieving balance on all covariates (Spreeuwenberg et  al., 2010). The method 
computes a propensity score for each observation based on selected pretreatment 
variables, indicating the probability of being assigned to each level of the treatment 
variable (Spreeuwenberg et al., 2010).

To analyze different doses of multinationality, we categorized the companies 
into five levels of multinationality using the quintiles of the distribution for FATA 
(excluding domestic companies, i.e. the reference group) (Abdi & Aulakh, 2018). To 
model the selection of the degree of multinationality, we integrated every available 
control variable into the GBM. Then, based on the propensity score, a weight for 
each observation was computed and integrated into the regression models. Propen-
sity score weighting was chosen over matching, as propensity score matching can 
lead to problems with multiple treatment groups due to the difficulty of finding a 
balanced match for each observation.

To assess the effectiveness of the propensity score correction, the propensity score 
covariate balance after the correction has to be analyzed. This is tested in Table 10 
in the annex by comparing the absolute standardized mean difference (standardized 
effect size) of the covariates before and after the propensity score weighting (Bur-
gette et al., 2020). The correction lowered the standardized effect size considerably 
for all covariates, with only net sales being above the 0.2 value commended by Bur-
gette et al. (2020). The second step is to check the positivity assumption of propen-
sity score correction. The positivity assumption states that each subject has to have 
a non-zero probability of being assigned to each treatment group. The results can be 
seen in Fig. 6. For subjects from all treatment groups, the propensity scores assigned 
to any other group are about 5 to 15 percent which is sufficient for the positivity 
assumption. The propensity score correction was also conducted based on FSTS as a 
treatment variable. The results were in line with the findings based on FATA.

(1)
S = iS + a

1
M + a

2
M2

+ a
3
RDS + a

4
SGAS + a

5
GDP + a

6
TDTA

+ a
7
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8
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9
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10
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4 � Results

According to hypothesis 1, we assumed that the indirect impact of multinationality 
on performance via the economies of scale-channel is stronger and more positive 
than the direct impact of multinationality on performance. In Table 3, the empirical 
results of the regression models for scale and performance are exhibited. In Table 4, 
the respective direct and indirect conditional effects of multinationality on perfor-
mance are shown. In the regression model, the impact of multinationality (FATA) 
on performance (ROE) turns out to be insignificant (Table 3, models 4–7). On the 
contrary, multinationality has a positive and significant effect on scale throughout 
the different model variations (Table 3, models 1–3). As the coefficient of determi-
nation proved to be much higher in the case of a quadratic function of multination-
ality, we decided to use this non-linear kind of relationship to explain scale. Scale, 
again, exerts a significant and positive effect on performance.

Further relevant insights concerning hypothesis 1 can be found in Table 4. There, 
the results from the Conditional Process Analysis are laid out: the direct effect of 
multinationality is always insignificant, whereas the indirect effect (via scale) always 
turns out to be positive and significant throughout all model variations (Table  4). 
Overall, the findings support our hypothesis that multinationality foremost has a 
positive effect on performance through the economies of scale channel.

In hypothesis 2, we assumed that the impact of multinationality on scale is reliant 
on the size of the MNC’s home market in such a way that smaller home markets lead 
to a higher impact of multinationality on scale. The interaction term of multination-
ality and GDP turns out to be negative and significant (Table 3, model 2), indicating 
that the impact of multinationality on scale decreases with an increase in home mar-
ket size. This finding is further corroborated by the fact that the conditional indirect 
effect of multinationality on performance tends to be lower with increasing home 
country market size (Table 4). In sum, we interpret our results as support of hypoth-
esis 2.

For hypothesis 3, we compared the moderating impact of intangible assets on the 
relationship between scale and performance and the moderating impact of intangible 
assets on the relationship between multinationality and performance. In our regres-
sion, the interaction term of multinationality (FATA) and intangibles (MIA) turns 
out to be positive and significant (Table 3, model 5 and 7). However, the interac-
tion term between scale (net sales) and intangible assets (MIA) is also significant 
and positive and turns out to be much more pronounced (Table 3, models 6 and 7). 
We compare the explanatory contribution of the different interaction terms based 
on Akaike’s Information Criterion (AIC). A comparison of the performance models 
reveals that including the interaction term of FATA with MIA in the performance 
regression leads to an improvement of AIC of 27.9. However, including the interac-
tion term of net sales with MIA instead leads to an improvement of AIC of 189.4, 
which appears to be much more pronounced. Including both interactions leads to 
an improvement of AIC of 209.2. All in all, we consider these results to support 
hypothesis 3.
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5 � Robustness Checks

In order to further substantiate our findings, we conducted several robustness checks. 
First, we substituted our measure of intangible assets MIA through the amount of 
intangible assets reported in the annual report per sales (IAS). In this case, the effect 
of FATA on ROE turns out to be positive and significant (Table  5). However, as 
Table 4 shows, when comparing the conditional direct effect of FATA on ROE and 
the conditional indirect effect, only the indirect effect is significant. Hence, hypoth-
esis 1 is further supported. The interaction effect of FATA with GDP on net sales 
remains negative and significant (Table 5, model 2). Furthermore, the conditional 
indirect effect of FATA on ROE decreases with an increase in GDP (Table 6). Taken 
together, these findings can be considered as support of hypothesis 2. Finally, the 
interaction of FATA and IAS on ROE turns out to be insignificant, whereas the 
interaction term of net sales and IAS on ROE is positive and significant (Table 5). 
According to AIC, the model only including the interaction between net sales and 
intangible assets appears to be preferable (Table 5, models 4–7). This can be taken 
as further support for hypothesis 3.

Second, in order to further substantiate our results, we used the foreign sales ratio 
(FSTS) – by far the most common measure of multinationality (e.g., Nguyen, 2016) 
– as a benchmark measure for multinationality and return on assets (ROA) as an 
alternative measure of performance. We then compared our initial findings regard-
ing the direct and indirect impact of multinationality on performance based on these 
alternative measures of multinationality and performance. In Table 7, the respective 
results are shown. In most cases, the direct effect of multinationality is insignificant 
– only in the case of using FSTS and ROA, the direct effect turns out to be positive 
and significant. On the other hand, the indirect effect is always positive and signifi-
cant (in the case of FSTS and ROA, where the direct effect is also significant, the 

Table 4   Direct and indirect conditional effects of FATA on ROE (GDP and MIA as Moderators)

N = 14,626
Moderator values are the mean (‘medium’) with ±1 SD; Models without moderator show singular value
Unstandardized regression coefficients are shown
*  Upper to lower limit confidence intervals do not cross zero

Model Moderating
Variable

Value of the 
moderator

Conditional direct effect 
of FATA on ROE

Conditional indirect 
effect of FATA on 
ROE

M.1/4 – – 0.008 0.076*

M.2/4 GDP Low 0.008 0.093*

Medium 0.008 0.088*

High 0.008 0.083*

M.3/7 MIA Low − 0.031 0.050*

Medium − 0.001 0.088*

High 0.033 0.128*
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indirect effect is more than three times stronger). We interpret these results as fur-
ther support for hypothesis 1.

We also checked the interaction effect of multinationality and intangible assets 
on performance by comparing it to the interaction effect of scale and intangible 
assets for different proxies of intangible assets and different proxies of performance 
(Table 8). Our results remain unchanged: the interaction effect of multinationality 
and intangible assets on performance is either insignificant or less pronounced than 
the (always significant) impact of scale and intangibles. We consider this as further 
support of hypothesis 3.

6 � Discussion

In his seminal paper, Hennart (2007) questioned the efforts of forty years of MP-
research by challenging the validity of the S-curve theory (Contractor et al., 2003; 
Lu & Beamish, 2004; Thomas & Eden, 2004) and by stating that there is no system-
atic positive impact of multinationality on performance apart from its scale enhanc-
ing effect. Although radical in its criticism and innovative with regard to its view-
point, the propositions of Hennart have never been empirically tested up to now. 
According to our knowledge, we are the first to provide empirical support regarding 
these assumptions.

Our results tend to support the conjecture that the impact of multinationality on 
performance is relatively weak after controlling for the economies of scale effect. 
Multinationality seems to be primarily a possibility for firms to grow and thus real-
ize economies of scale. Our research supports the argumentation of Hennart (2007) 
and challenges conventional MP-research (Contractor et al., 2003; Kirca et al., 2012; 
Lu & Beamish, 2004; Ruigrok et al., 2007). After controlling for the economies of 
scale-channel, the remaining direct impact of multinationality on performance van-
ishes. These findings are consistent with the argumentation of Hennart (2007), who 
doubts that multinationality should have a positive impact on performance apart 
from its impact on scale. They are supported by recent research from Abdi and Aul-
akh (2018), who plead for considering the mediating role of scale in MP-research.

Moreover, scholars like Hennart (2007) and Glaum and Oesterle (2007) claim 
that the (indirect) impact of multinationality on performance depends on the size 
of the home market. Our findings support this assumption. The smaller the firm’s 
home market, the more critical is multinationality as a channel for increasing output. 
Therefore, our results provide an explanation for the differences regarding the MP-
relationship of firms from different countries that have been found in many studies 
(Dittfeld, 2017; Elango & Sethi, 2007; Li & Yue, 2008; Marano et al., 2016; Yang & 
Driffield, 2012).

Our findings shed light on the role of intangible assets with regard to the rela-
tionship between multinationality, scale, and performance: They provide support 
for the positive interaction between intangible assets and scale, as firms in charge 
of high amounts of intangible assets seem to be able to generate higher increases 
in profitability through scale increases compared to firms with a lower amount of 
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intangible assets. In short: intangible assets amplify the effect of scale on perfor-
mance (Fig. 4).

In a way, our results provide empirical support for the IMT: Product markets 
appear to be sufficiently imperfect to generate super-normal profits for firms in 
charge of higher amounts of intangible assets. However, this leveraging effect of 
intangible assets has only insofar to do with multinationality as the latter may be a 
way to increase scale.

Our results are not apt to convincingly support the idea of intangible assets as 
amplifiers of a direct impact of multinationality on performance. They are in contra-
diction to extant findings regarding the interpretation of internalization theory fol-
lowed by some IB scholars that multinationality combined with intangibles assets 
leads to a positive performance impact, an argument that traces back to Morck and 
Yeung (1991, 1992) and continues to be applied as an explanation of the MP-enigma 
until today (Kirca et al., 2011, 2016). However, our findings are in line with recent 
research from Berry and Kaul (2016), who could not provide empirical evidence of 
a significant performance impact of the interaction between intangible assets related 
to R&D and multinationality.

When it comes to exploiting intangible assets, it’s not multinationality but sim-
ply size that matters. Multinationality can be a way of enhancing scale, and scale 
enhancements lead to performance improvements in exploiting intangible assets. 
However, multinationality itself does not seem to be the decisive lever that enhances 

Fig. 4   Conditional effect of MIA on the scale-performance relationship
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the performance effect of intangible assets. Due to aspects like cultural distance and 
institutional voids after controlling for scale, multinationality itself may exert detri-
mental effects regarding the exploitation of intangible assets that may at least par-
tially counteract the positive scale effects of expanding abroad.

Therefore, our results point to potential improvements regarding modelling the 
relationship between multinationality, performance, scale, and intangible assets. 
According to our findings, it is imperative to differentiate between the interaction of 
intangible assets and scale and the interaction of intangible assets and multinational-
ity. Further research should pay attention to this in order to distinguish the different 
effects.

7 � Theoretical Contribution, Managerial Implications, and Limitations

This contribution has been inspired by a provocative publication of Hennart (2007), 
published in MIR, in which he challenges important assumptions of traditional MP-
research by arguing that there is no positive performance effect of multinationality 
except its scale enhancing effect. We aimed to contribute to an understanding of the 
complex nature of the relationship between multinationality, scale, and performance 
laid out in Hennart’s paper (2007). We provide empirical evidence on the relevance 
of the indirect effect of multinationality via the economies of scale-channel. In our 
model, scale acts as a mediator between multinationality and performance. Accord-
ing to our findings, the effect of multinationality on performance primarily takes 
place via the economies of scale-channel. In this regard, our contribution works as 
a reminder for managers that multinationality is, first and foremost, an opportunity 
to increase output. Furthermore, our findings put scale as a variable more into the 
spotlight of attention. In the context of MP-research, scale should not just be treated 
as some kind of control but as an effect closely intertwined with multinationality. 
Hence, considering scale in regression models when considering the performance 
effects of multinationality seems inevitable. Nevertheless, our findings also show 
that it is essential to differentiate between the impact of scale and the impact of mul-
tinationality. An issue that has been mostly neglected in previous research.

Furthermore, our findings help to clarify the relationship between multinational-
ity, scale, performance, and the moderating effect of intangible assets. We show that 
after controlling for the interaction between intangibles and scale, the interaction 
between intangible assets and multinationality tends to be relatively weak. In corre-
spondence to Hennart’s argument (2007), it is not multinationality that increases the 
value of intangible assets but scale. Transferring intangible assets across borders may 
be quite costly. Therefore, multinationality per se is not a decisive lever for intangi-
ble assets. Nevertheless, when internationalization goes along with scale enhance-
ment, the net impact of intangible assets on performance may still be positive as 
the positive moderating impact between intangibles and scale appears to compensate 
for the weak or even negative moderating effect of intangibles and multinationality. 
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Therefore, a certain amount of intangible assets given, multinationality in principle, 
can be beneficial as long as it provides sufficient scale enhancement.

On the other hand, our findings show that the benefits of a scale enhancing 
internationalization can be levered by increasing the value of intangible assets. 
Hence, managers considering internationalization as part of their strategy are 
well-advised to check the value of their firm’s intangible resources and their 
international transferability. Moreover, the development of intangible resources 
could be a recommendable preliminary stage of the internationalization of a com-
pany in order to secure its success.

There is one caveat regarding the interpretation of our results. In our study, we 
have compared the impact of scale against a catchall of all other effects of multi-
nationality. As the aggregate effect of this catchall did not consistently show sig-
nificance in our models, we interpreted this as empirical support that there is no 
positive effect of multinationality besides the scale induced performance impact. 
However, as we did not isolate other effects of multinationality, we are not able 
to completely rule out the possibility that countervailing effects of multination-
ality level each other off. In particular, these concerns relate to the geographic 
economies of scope. Due to a lack of data availability concerning the geographic 
scope of the companies in our sample, we were not able to measure the impact of 
geographical scope on the relationship between multinationality, scale and per-
formance. Since the turn of the millennium, more and more MNCs from different 
countries are disclosing their worldwide activities differentiated by regional seg-
ments. Using regional segment information may be a promising avenue in analyz-
ing the role of economies of scope for the MP relationship in the future. However, 
since the formation of regional segments is subject to company-specific consid-
erations and is therefore highly idiosyncratic, the comparability of data between 
different companies still appears to be a not entirely unproblematic issue.

Another limitation regards the measurement of scale. We employ deflated sales 
in million US$ as a proxy for scale. However, changes of this measure may not 
fully reflect changes in scale due to distortions caused by exchange rate changes 
or changes in idiosyncratic firm-specific prices. Identifying a better measure for 
scale should be a challenge for future studies in this area.

A further limitation concerns the sample of our study. We included firms from 
the world’s leading developed economies. Therefore, it is questionable whether 
our findings are transferable to emerging market multinationals. The relationship 
between multinationality, scale and performance for emerging market multina-
tionals is a topic to be addressed in future research.

Another point of limitation regards our focus on a firm’s internationalization 
in output markets. Internationalization processes can also be driven by the moti-
vation to receive access to input factors such as natural resources or labor force 
in foreign markets (e.g., relocation of production plants). We did not explicitly 
analyze the performance impact of these kinds of internationalization activities.

Even if the performance impact of multinationality results from scale econo-
mies (as we interpret our findings), we would still expect sectoral differences to 
exist. In our sample, a wide variety of industrial sectors are included in order 
to find a rather general relationship. Distinguishing between more fine-grained 
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sectoral differences might shed more light on the relationship between multina-
tionality, scale effects and performance. To identify the significance of these dif-
ferences is undoubtedly a concern that needs to be addressed in studies to come.

Appendix

See Figs. 5, 6 and Tables 5, 6, 7, 8, 9, 10

Fig. 5   Probabilities of each treatment group to receive each treatment
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Fig. 6   Visualization of balance before and after weighting (see Table 10) 
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Table 6   Direct and indirect conditional effects of FATA on ROE (GDP and IAS as Moderators)

N = 17,881
Moderator values are the mean (‘medium’) with ±1 SD; Models without moderator show singular value
Unstandardized regression coefficients are shown
*  Upper to lower limit confidence intervals do not cross zero

Model Moderating
Variable

Value of the 
moderator

Conditional direct effect 
of FATA on ROE

Conditional indirect 
effect of FATA on 
ROE

M.1/4 – – 0.010 0.077*

M.2/4 GDP Low 0.017 0.094*

Medium 0.087*

High 0.080*

M.3/7 IAS Low 0.010 0.083*

Medium 0.017 0.084*

High 0.023 0.085*

Table 7   Robustness check: 
Direct vs. indirect performance 
effects of multinationality

Values from MIA models
N = 14,626
Unstandardized regression coefficients are shown
*  Upper to lower limit confidence intervals do not cross zero

Independent 
Variable

ROE
as DV

ROA
as DV

Direct Indirect Direct Indirect

FSTS 0.011 0.081* 0.007* 0.024*

FATA​ 0.008 0.076* 0.004 0.022*

Table 8   Robustness check: 
Interaction effects of intangible 
assets

N = 14,626 for MIA models, N = 17,881 IAS models
Unstandardized regression coefficients are shown. AIC values in 
brackets
*  p < 0.05; ** p < 0.01; *** p < 0.001

Interaction Effects ROE
as DV

ROA
as DV

IAS x FATA​ 0.005
(162,091.8)

0.003
(133,694.8)

IAS x ln Net Sales 0.22*

(162,086.4)
0.19***

(133,675.5)
MIA x FATA​ 0.08***

(130,814.1)
0.02***

(106,697.9)
MIA x ln Net Sales 2.18*** (130,294.8) 0.89***

(106,549.1)
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