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Abstract. The paper investigates whether multinational corporations (MNCs) operating in
Portugal and Greece perform differently than domestic firms. Departures from normality
of firms’ profitability motivated the use of quantile regression. The results suggest that
ownership ties do not make a significant difference with respect to performance of firms
in Portugal. Results are similar for firms in Greece. Only when firms in the upper quan-
tiles of gross profits are compared, MNCs are found to significantly perform better than
domestic firms. MNCs have to compensate for their liability of foreigness that in spite of
their technological advantages they cannot persistently outperform domestic rivals.
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I. Introduction

The evidence on firms’ performance gathered over the past years appears to
challenge the conventional homogeneity wisdom that considers the hetero-
geneity of firms to be a temporary phenomenon, which will ultimately be
followed by convergence of firms in conduct and performance as a result
of competition in the same industry. In a study of firms in the US, Mueller
(1986) reported long-lived differences in profitability within industries, while
studies of firms in the UK (Cubbin and Geroski, 1987) and in several other
countries (Mueller, 1990) corroborate the earlier findings. The common
observation of firms’ persistent heterogeneity within an industry has stimu-
lated several studies seeking to identify and describe what factors block the
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convergence of firms’ conduct and performance over time. After the semi-
nal paper by Demsetz (1973) who pointed out that a superior competitive
performance might be specific to the firm that has developed a differential
advantage in producing and marketing its products, further studies identify
technological, industry-based, historical and organizational considerations
as the leading factors in firm performance (Röller and Sinclair-Desgagné,
1996). Firms are heterogeneous in terms of efficiency and competitive capa-
bilities, which would reflect on their competitive performance.

The emphasis on firm-specific assets as the main source of firms’
heterogeneity with respect to conduct and performance has stimulated
many studies that seek to investigate whether multinational firms (MNCs),
or their subsidiaries, perform better than domestically controlled firms.
The international business literature has well established that a reason
why firms invest abroad is that they possess firm-specific advantages, not
available to domestic firms in the host country. Such advantages may com-
pensate for the costs of doing business abroad relative to domestically-
owned firms and, hence, assist MNCs to display superior performance
(cf., among others, Dunning, 1993; Markusen, 1995; Caves, 1996). The
MNCs’ advantages may comprise financial advantages, product differenti-
ation and marketing advantages, advantages arising from superior gover-
nance or from the ability to exploit economies of scale (Dunning, 1993,
pp. 162–163). The Industrial Organization (IO) paradigm applied to MNCs
also emphasises the possession of “nontangible productive assets, such as
technological know–how, marketing and managing skills, export contacts,
coordinated relationships with suppliers and customers, and reputation”
(Aitken and Harrison, 1999, pp. 606–607) as competitive advantages that
can be transferred across space and enable MNCs to successfully compete
with firms that know the modus operandi of local markets. Empirical results
have largely been interpreted in the light of the firm-specific advantages
argument. Nonetheless, previous empirical evidence on MNCs performance
compared with domestically owned firms is somewhat ambiguous, though
it tends to suggest on balance that foreign ownership impacts positively on
firms’ performance.

Studies of firms operating in developing countries, Lecraw (1984),
Willmore (1986), and Majundar (1997) conclude that ownership ties do
make a difference with respect to firms’ performance. Firms with for-
eign ownership outperform domestically owned firms with similar char-
acteristics. Chhibber and Majumdar (1999) extend the study of Indian
industry by including foreign control considerations and reinforce the pre-
vious finding; MNCs display relatively superior performance. The conclu-
sion of MNCs superior performance is generally achieved for developed
countries (cf. Caves, 1996; Boardman et al., 1997) with some excep-
tions. Globerman et al. (1994) report that once the effects of capital
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intensity and size are controlled for, MNCs operating in the Canadian
market are not significantly more productive than Canadian-owned firms,
emphasising that the superior performance of MNCs is primarily due
to the high capital intensity and large size that generally characterise
them. Kim and Lyn (1990) also found that MNCs operating in the
US market are less profitable than randomly selected domestically owned
firms. In agreement, Driffield and Girma (2003) confirm that foreign
firms in the UK pay higher wages, which may outweigh all productivity
advantages.

Portugal and Greece present particularly interesting cases for building
upon earlier empirical evidence on the relative superior performance of
MNCs and testing the relationship between ownership and the reported
performance. They are both developed countries but, in the context of
the European Union (EU), they are small, peripheral economies attract-
ing MNCs that may have reasons for investing in these countries distinct
from those when investing in other European countries. Taking advantage
of a cheaper labor force and hence lower production cost may be one of
them. In many respects, Portugal and Greece’s manufacturing foreign direct
investment experiences are relevant to other countries – especially those in
Eastern Europe and Asia that have liberalized trade and investment and
are attractive to firms searching locations with low production costs. More-
over, EU membership and the creation of the Single Market triggered a
wave of FDI in Europe, with Portugal and Greece being important recep-
tors of such investments.

The topic under scrutiny is, therefore, to investigate whether MNCs
operating in Portugal and Greece perform differently than domestically
owned firms. In particular, we seek to identify the relevant factors that may
explain the performance implications of foreign ownership for a large cross
section of firms in Portuguese and Greek industries, controlling for a num-
ber of factors affecting firms’ performance. A closely related topic is to
examine whether MNCs perform well per se, or their relative superior per-
formance is a consequence of the detrimental effect they may exercise on
domestic profitability.

The paper is organised as follows. In Section II the literature on firms’
performance is briefly reviewed in order to establish the model of per-
formance that forms the basis of the empirical application. A discus-
sion of the data and variables used in the study follows in Section III.
The next section presents the appropriate econometric methodology, while
Section V reports and discusses estimation results that intend to pro-
vide answers for the research questions stated earlier. The paper ends by
reviewing the main conclusions and evaluating policy implications towards
FDI.
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II. A Model of Performance

Before discussing the main determinants of corporate performance, we
should briefly address the question of how we can measure performance.
Broadly, one can measure corporate performance by variables relating to
productivity, profitability, growth or, even, customers’ satisfaction. These
measures tend to be related, as firms with greater productivity are more
likely to have greater profitability and to experience higher rates of growth.
Nonetheless, they are far from being perfectly correlated (Thomsen and
Pedersen, 2000) and one has to choose the most appropriate measure to
accomplish the research objectives. On the other hand, the choice of the
performance measure to be used merely depends on whether it is asserted
that firms pursue maximum profits, productivity levels or customer’s satis-
faction. In line with the standard wisdom in IO, we assume profit-maxi-
mising firms and, accordingly, we measure their performance by variables
relating to profitability.

Differences in profitability across firms can be related to differences
in firm-specific advantages, such as proprietary technology and manage-
rial expertise, as well as to differences in industry’s characteristics where
firms operate. The importance of industry- and firm-specific characteris-
tics in determining profitability is well established, although the relative
importance of these two groups of factors is not consensual. Whereas
Schmalensee (1985) argues that industry characteristics account for a sig-
nificant percentage of the variation in industry average profitability, Cub-
bin and Geroski (1987) report that industry effects do not contribute sig-
nificantly to changes in UK firms’ profitability. Instead, they find that
there are important firm-specific dynamic effects. Other studies like those
by Hansen and Wernerfelt (1989) and by Rumelt (1991) also reveal that
industry effects play a relatively modest role in explaining the variability of
observed profitability when compared to firm-specific effects. Thus, a model
of profitability should include both sources. Note that evaluating differ-
ences in profitability due to foreign ownership mainly implies the analysis
of firm-specific effects.

Accordingly, we specify that profits of a firm i operating in industry j

(πij ) have additively separable components of the form:

πij =xjβ + ziγ +αFDIij + εij, (1)

where xj is a vector comprising observable industry-specific characteristics,
zi a vector of observable firm-specific characteristics, which reflects firms’
distinct capabilities that provide the basis for their competitive advanta-
ges, and εij, an unobservable firm- and industry-specific term. β and γ

are vectors of unknown parameters. This formulation goes somewhat fur-
ther than the standard IO wisdom, which identifies industry structure as
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the chief determinant of profitability, by considering firms’ conduct with
respect to the development of firm-specific assets often associated with
superior performance. However, the linkage between structure, conduct and
performance is only informally established. The main goal is, after prop-
erly controlling for firm- and industry-specific characteristics that are likely
to impact on firms’ performance, to evaluate if there remain any significant
differences in profitability that can be attributed to foreign ownership. The
effect of foreign ownership, if any, will be, therefore, captured by the qual-
itative variable FDI, which is specified as a separate component of firms’
profitability.

A number of industry’s characteristics are expected to affect firms’
ability to attain above-average levels of profitability as they reflect the
competitive environment firms face. In analysing inter-industry differ-
ences in performance, industry concentration (CR4) and industry growth
(GROWTH) are the leading factors that are likely to impact on firms’
profitability. Two types of arguments can be made about the effect of the
degree of competition on profitability. First, industry concentration facil-
itates collusion and, in highly concentrated industries, firms can exercise
monopoly power leading to large profits. Further, in these industries incum-
bents are more likely to retaliate against entrants (Bunch and Smiley, 1992),
preventing outside competition from exerting a disciplinary effect in driv-
ing profits to their normal level and agency problems may be less severe
(Nickel et al., 1997). The available evidence relating firms’ performance
to industry concentration suggests mainly a positive relationship between
concentration and profitability (Hay and Morris, 1991), even though
Schmalensee (1989) argues that “a researcher cannot expect a strong, posi-
tive concentration-profitability relation to leap out from cross-section data”
(p. 976).

Another element of competitive environment that may impact on
profitability is industry growth. One of the stylised facts established by
Schmalensee (1989, p. 972) is that profits are in general larger in grow-
ing than otherwise identical industries. This is consistent with the view that
profit-maximising firms may take any increase in demand as profit oppor-
tunities in the form of larger profits instead of, for instance, faster growth.
In a period of demand growth firms may experience difficulties to immedi-
ately respond by increasing their output and, therefore, an excess demand
is likely to arise, leading to increases in prices and profits. For instance,
Bradburd and Caves (1982) find empirical support for the hypothesis of a
positive relationship between growth and profitability, but less so in con-
centrated industries.

Inter-industry differentials in firms’ performance may also be explained
by differentials on R&D expenditures (R&D). Grabowki and Mueller
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(1978) and Kim and Lyn (1990) provide evidence that firms operat-
ing in research-intensive industries tend to obtain above-average profits,
suggesting the formation of rent-yielding assets. More recently Hanel and
St-Pierre (2002) do not reject the hypothesis that R&D impacts positively
on profitability, even though the contribution to profits depends on firms’
capability to appropriate the results of R&D activities. This is crucial in
the case of MNCs as they commonly establish their affiliates in research-
intensive industries to exploit their own proprietary knowledge (Cleeve,
1997). Therefore, a significant and positive relationship between research
intensity at industry level and firms’ performance would be expected.

The degree of foreign presence (FSHARE) in an industry may impact
on firms’ performance, preventing its convergence in the long run. The
effects on firms’ performance attributed to MNCs may however operate
in divergent directions. Notwithstanding the direct effect of MNCs trans-
ference of assets on efficiency and performance of their affiliates, positive
MNC-related spillovers in an industry are expected to increase the average
performance of firms. Blomström and Kokko (1998) establish theoretically
the linkage between technology spillovers, technical efficiency of domestic
firms and their effect on firms’ performance, while Barrel and Pain (1993),
Blomström and Sjöholm (1999), and Dimelis and Louri (2002) find evi-
dence that suggests a positive effect of the degree of foreign penetration
in an industry on productive efficiency, which should render performance
higher. The foreign presence in an industry, on the other hand, is likely to
affect competitive conditions. Overall, economic theory posits that foreign
presence tends to be neutral or to enhance the intensity of competition,
leading to a decrease in profit margins. Therefore, the effect of the degree
of foreign presence on firms’ performance depends on the relative weight
of these two opposite forces at work.

Within an industry, firms’ strategic choices, which delineate firm-spe-
cific characteristics, are likely to affect performance. The literature on entry
has emphasised firm size as a strategic choice that is mainly driven by
potential incumbents’ aggressive behaviour towards newcomers (Gelman
and Salop, 1983; Scherer and Ross, 1990), uncertainty about their own effi-
ciency (Jovanovic, 1982) and survival (Cabral, 1995), and financial con-
straints (Evans and Jovanovic, 1989). These different explanations usually
support small entry sizes, though small size does not imply superior per-
formance. The theory is ambiguous on the precise relationship between
size and performance, but there is consensus that firm size (SIZE) impacts
on firm-level performance. Large firms may generate superior performance
as they are more prone to exploit economies of scale and scope and
they may organize their activities more efficiently (Majundar, 1997). On
the other hand, monitoring costs, increased bureaucratisation and exten-
sive hierarchies may prevent large firms from achieving higher performance.
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Small firms may be able to compensate their cost differentials by adopt-
ing more flexible managerial organizations and methods of production
(Audretsch and Yamawaki, 1992), responding more rapidly to changes
in the competitive environment and obtaining larger than average prof-
its. These arguments may be less appealing in the case of MNCs than
in the case of domestically owned firms as MNCs are normally large
firms, but are critical when comparing domestic and foreign firms. Finally,
the correlation between firm size and market power, reported elsewhere,
reinforces the specification of SIZE as an explanatory variable of firms’
performance.

The impact of firm’s age (AGE) on performance is expected to be sig-
nificant, though the direction of the effect has not yet been unequivocally
established in performance literature. During their early infancy, firms go
through a learning process about their abilities to operate in the indus-
try (Jovanovic, 1982) or through a developing process of new organiza-
tional capabilities (Nelson and Winter, 1982). Comparatively, older firms
enjoy the benefits of their previous learning process and can, therefore,
obtain superior performance. However, they “are prone to inertia, and
the bureaucratic ossification that goes along with age” (Majundar, 1997,
p. 233), that may make firms ill suited to cope with changes in their
competitive environment, leading to negative performance. Although the
learning process is not industry-specific and MNCs could benefit from
past experience of their parent company, they are also subject to some
sort of learning process to the extent that they are operating in an unfa-
miliar environment and they are locally competing with more informed
domestic firms. All of these arguments make age relevant in explaining
differentials in firms’ performance, regardless of their (domestic or foreign)
origin.

Finally, firm-specific choices related to financial risk and efficiency in
asset management may lead to the creation of heterogeneity within indus-
try and may help to explain firm performance. To control for financial risk
that can be associated with firm dependency and bargaining power in the
capital market and may impact on firm performance, a measure of debt
ratio (DEBT) is added to the set of covariates. The relative ability of firms
to convert assets into cash (LIQUIDITY) may also impact on performance
as resources can quickly be used to respond to profit opportunities. The
variables INVENTORY, which is measured as a ratio between inventory
value and total assets, and TURNOVER, which is measured as a ratio
between sales and total assets, may capture aspects of firm-level compe-
tencies to efficiently manage assets in order to maximize their rent-yielding
power.
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III. Data Set, Definition of Variables and Descriptive Statistics

1. THE DATA

The data sets used in this paper were drawn from several sources. In
the Portuguese case, most of individual firm information was collected
by the Bank of Portugal that studies a random sample of firms on an
annual basis. This data source provides mostly financial data based on the
accounts of firms but lacks information on firms’ ownership structure. To
include such information in our data set, we had to combine the Bank
of Portugal data with other sources. In particular, data on foreign owner-
ship has been derived from Quadros de Pessoal, a data set produced by the
Portuguese Ministry of Labour and based on a standardized questionnaire
that all firms with wage earners must answer every year. The final sample
includes 523 manufacturing firms operating in Portugal in 1992.1

In the Greek case, individual firm information has been derived from
the ICAP directory, which provides financial data based on the published
accounts of all Plc. and Ltd. firms in Greece combined with relevant infor-
mation from other sources. The data refer to 1997 but only firms alive in
1992 as well are included so that we can have growth measures. Thus, 2,651
firms are used, most of them large-sized, producing more than three quar-
ters of manufacturing sales in 1997.2

2. THE DEPENDENT VARIABLES

Our dependent variable is profitability, proxied by the ratio of account-
ing price-cost margins to total assets usually called return on assets. For
each sample, we use a net and gross measure of rate of return on assets
(NROA and GROA, respectively). The main difference is that taxes and
financial costs and revenue are not included in gross measures. The difficul-
ties of measuring economic profit (the surplus of revenue over total cost,
including opportunity cost of capital) are well-known. Accounting price-
cost margins have been discussed in depth in Scherer and Ross (1990) and
Bresnahan (1989). The main concern is that they usually reflect the oper-
ations of whole firms, irrespective of their degree of diversification, and

1 As both sources do not reveal the real identification of firms, the matching of these
two data sources requires the definition of some identification criteria. We use information
on main economic activity performed, number of employees, and location as the matching
variables. A firm was included in the sample only when an exact match between firms’
financial data and the foreign ownership data was found.

2 All Plc. and Ltd. firms in Greece have to publish annual accounts in the press. ICAP
collects the financial data reported there and combines it with information derived from
additional searches on foreign ownership, location, age and employment. Hence our sam-
ple includes the population of all manufacturing firms in this category.



CORPORATE PERFORMANCE 81

they are sensitive to different accounting practices. If the data have to
be combined with industry-specific variables, the use of the main activity
criterion to classify firms into industries may lead to incorrect matching
between firm’s performance and industry-specific characteristics.

This and other criticisms have however to be put in perspective with
the increasing evidence indicating that accounting price-cost margins is not
so imperfect after all (Martin, 2002). Moreover, Jacobson (1987) shows
that the rate of return on assets does contain information about economic
rate of return, subsequently being a valid measure of firms’ economic per-
formance. Accordingly, we are confident that for our datasets, accounting
price cost margins are a reasonable and close approximation for economic
profitability.

Table I presents a summary of the descriptive and testing statistics of
two alternative dependent variables. The descriptive statistics show that
average profitability for firms in our sample operating in Portugal is sig-
nificantly lower than for firms operating in Greece, although the relatively
high standard deviation implies that there is a larger spread of profitability
around the mean in Portugal. Differences in accounting practices as well
as differences in the period of analysis may partially explain such discrep-
ancies, especially as the observed years may imply differences over the eco-
nomic cycle.

Most interestingly, the coefficient for skewness indicates that the
distribution of firms’ gross profitability (GROA) is slightly skewed to the
right in the Greek case, as compared to the normal distribution, while in
the Portuguese case the skewness is negligible. Conversely, in both cases
the distribution of firms’ net profitability (NROA) is slightly skewed to the
left. For all cases the coefficient for kurtosis provides evidence that the
distribution of firms’ profitability departs from normality. This finding is
further corroborated by the Shapiro–Francia test for the normality assump-
tion of the marginal distribution of firms’ profitability which is rejected at
p=0.00, suggesting caution in choosing the appropriate econometric treat-
ment to deal with such distribution features. In particular, the OLS meth-
odology would not be appropriate for our purposes as the non-normality
of the dependent variable causes the OLS residuals to be non-Gaussian,
leading to inefficient or asymptotically inefficient estimators. On the con-
trary, quantile regression models seem quite appropriate to the analysis of
firms’ profitability as they provide a robust characterization of the firms’
profitability distribution that does not rest on strong distributional assump-
tions.3

On the other hand, the t-tests for equality of means show that in
Portugal there are no considerable differences between domestic- and

3 See Section IV for a discussion of the estimation of quantile regression models.
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Table I. Descriptive and testing statistics of the dependent variables

Portugal Greece

All firms Domestic Foreign All firms Domestic Foreign

Variable: GROA

Sample 523(100%) 476(91%) 47(9%) 2651(100%) 2498(94%) 153(6%)
Mean 0.0459 0.0449 0.0558 0.2560 0.2494 0.3627
S.D. 0.0919 0.0901 0.1093 0.2413 0.2319 0.3455
Skewness −0.5906 −0.5737 −0.760 4.3340 4.6220 2.2690
Kurtosis 13.0684 13.8523 8.4125 42.115 49.698 7.077
Shapiro–Francia test 8.542 8.427 4.052 7.426 7.692 6.584
t-test for equality

of meansa −0.7736 −3.9994
(0.4395) (0.0001)

Variable: NROA

Sample 523(100%) 476(91%) 47(9%) 2651(100%) 2498(94%) 153(6%)
Mean 0.0062 0.0056 0.0128 0.0474 0.0465 0.0612
S.D. 0.0768 0.0746 0.0973 0.1060 0.1044 0.1291
Skewness −2.130 −2.417 −0.740 −1.716 −1.969 0.439
Kurtosis 15.664 17.2878 7.4318 32.349 35.994 2.666
Shapiro–Francia test 9.306 9.280 3.799 7.175 7.449 4.317
t-test for equality

of meansa −0.6144 −1.3782
(0.5392) (0.1700)

aThe values in parentheses are the p-values for the t-tests.

foreign-owned firms with regard to profitability, while in Greece, the aver-
age gross profitability of domestic firms is significantly lower than the
average gross profitability of foreign firms. This result suggests that after
controlling for firm- and industry-specific characteristics that are likely to
impact on firms’ performance, one would not expect any significant differ-
ence in profitability that can be attributed to foreignness at least in the
Portuguese case. Moreover, it provides us with preliminary evidence that
the similarity in terms of performance between foreign- and domestic-firms
may be country-specific.

3. THE EXPLANATORY VARIABLES

The choice of explanatory variables or covariates is theoretically driven
and aims to proxy firm- and industry-specific characteristics that are likely
to determine firms’ performance regardless of ownership structure. Our



CORPORATE PERFORMANCE 83

empirical specification of the model of performance is the result of a
specification search using a larger number of variables and measures than
those appearing in the final specification. The unavailability of alternative
measures for some variables prevented us from exploring this issue in more
depth.4

In order to proxy industry growth we define the covariate GROWTH
as the average of annual rate of growth of employment in the relevant (3-
digit) industry over the past 3 years in the Portuguese case and as the aver-
age of annual rate of growth of sales over the past 5 years in the Greek
case. Industry concentration is another industry-specific characteristic that is
measured by the share of employees contained in the industry’s four larg-
est firms (CR4). The intensity of foreign firms in the industry (FSHARE) in
the Portuguese sample is measured as the ratio of employment accounted
for by foreign firms (regardless of the percentage of equity held by for-
eign investors) to the total number of employees in the relevant industry. In
the Greek sample it is measured as the share of an industry’s fixed assets
accounted for by foreign firms.5 Note that FSHARE and FDI are two
distinct variables. The first measures the importance of foreign investors at
industry level, while the second indicates for each observed firm whether a
foreign investor owns equity.6 In turn, the R&D Intensity (R&D) is mea-
sured as the ratio of R&D expenditures to sales at industry level for the
Greek sample, but similar data are not available for Portugal. Instead, we
use information on the number of innovating firms per industry to con-
struct a dummy variable that aims to proxy R&D intensity. In particular,
we define an industry as R&D intensive if the ratio of innovating firms to
the total number of firms in an industry is greater than the average ratio
for the manufacturing industry.

With reference to firm-specific characteristics (all lagged by one year),
we measure firm size (SIZE) by the logarithm of the number of employ-
ees and firm age (AGE) by the number of years a firm is operating in an
industry. In order to proxy financial risk we define the covariate DEBT
as the ratio of short and long term debt to total assets and the covar-
iate LIQUIDITY as the ratio of working capital to total assets. On the
other hand, firm-level operational competencies are proxied by the cova-
riates INVENTORY and TURNOVER, which are measured as the ratio
between inventory value to total assets and sales to total assets, respec-
tively. Additionally, we use physical capital as reported by the firm (capital

4 Even so, we are confident that our empirical variables are reasonable proxies for the
determinants of fims’ performance previously discussed.

5 Use of employment data as in the Portuguese case provided similar results.
6 The Spearman test and the correlation coefficients (for FSHARE and FDI), which

in both samples are below 0.2, confirm that they are independent variables.
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stock) and compute the logarithm of the ratio of capital to number of
employees in order to obtain the average of capital per employee, which
is a proxy to physical capital intensity (K/L). In order to answer our main
research question, we define the covariate foreign ownership (FDI) that
takes the value 1 if foreign investors own more than 10% of firm equity.7

This allows us to evaluate if there are any significant differences in profit-
ability due exclusively to foreignness.

Aside differences on performance, the descriptive statistics of the inde-
pendent variables reported in Table II show that foreign firms operate in
industries with a higher degree of foreign presence, suggesting that they
seek to take advantage of some sort of externalities due to the presence of
MNCs. In the Greek sample, we find also that the difference in the means
of industry growth is significant, as indicated by the t-statistic that leads us
to reject the hypothesis of equality of means between foreign and domestic
firms at p-value of 0.05. The average growth of industries where domes-
tic firms operate is smaller than the average growth of industries where
foreign firms operate. This suggests that comparatively, foreign firms tend
to choose industries with a high rate of growth as a device to explore
profit opportunities. No similar evidence is found in the Portuguese sam-
ple. Nonetheless, in the Portuguese sample we found that foreign firms
operate in relatively more concentrated and R&D-intensive industries. This
may indicate that foreign firms expect to obtain large profits by exercising
monopoly power that is considerably easier in concentrated industries.

When analysing firm-specific characteristics in both samples, it becomes
noticeable that foreign and domestic firms have similar preferences with
respect to financial risk and efficiency in asset management. Based on the
t-tests performed to assess the hypothesis of equality of means between
foreign and domestic firms, we found that there are no significant differ-
ences in the means of the covariates DEBT, LIQUIDITY, INVENTORY,
and TURNOVER. Conversely, the statistics reported in Table II show that,
on average, capital-intensity and size of foreign firms significantly exceed
the respective means of domestic firms. Moreover, we find a preference of
foreign firms for larger size and fewer employees per capital, which may
contribute to a positive differential in performance. It is also worth not-
ing that foreign firms in our samples are, on average, older than domes-
tic firms, suggesting that previous learning process about their abilities to
operate in the industry may lead to superior performance.

7 Following the usual threshold used by national statistical agencies to determine
whether a firm is foreign or domestic based on the effective exercise of corporate con-
trol, we consider as foreign firms all firms with a foreign investors owing at least 10% of
the firm equity.
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Table II. Descriptive statistics of the independent variables by type of ownership

Variables Portugal Greece

Domestic Foreign Domestic Foreign

Mean Std.dev. Mean Std.dev. Mean Std.dev. Mean Std.dev.

GROWTH 0.005 0.029 −0.004 0.039 0.569 0.326 0.677* 0.327
R&D 0.170 0.376 0.383* 0.491 0.001 0.002 0.001 0.001
CR4 0.075 0.053 0.107* 0.089 0.677 0.197 0.656 0.209
FSHARE 0.078 0.086 0.144* 0.141 0.205 0.173 0.316* 0.193
SIZE 3.763 1.141 5.216* 1.351 3.594 0.990 4.839* 1.153
AGE 21.138 16.611 27.447* 20.000 17.002 16.204 22.928* 16.287
DEBT 0.406 0.227 0.351 0.0218 0.570 0.258 0.591 0.214
LIQUIDITY 0.286 0.172 0.261 0.150 0.378 0.198 0.439 0.179
INVENTORY 0.226 0.181 0.218 0.150 0.211 0.159 0.187 0.113
TURNOVER 1.657 1.073 1.240 0.667 1.134 0.776 1.235 0.656
K/L 6.851 1.365 7.976* 1.182 3.762 0.532 3.976* 0.459

*indicates that the hypothesis of equality of independent variable means between foreign
and domestic firms is rejected at p ≤0.05

.

IV. Estimation Procedures

Let Qq(π |c) for q ∈ (0,1) denote the qth quantile of the conditional distri-
bution of firms’ profitability (π ), given the known vector, c=(x, z, FDI), of
covariates discussed above. The conditional quantile distribution provides a
full characterization of the firms’ profitability distribution. As q is increased
from 0 to 1, the entire distribution of π is traced, conditional on c. By mod-
elling the conditional quantiles with the identity link function, i.e.

Qq

(
πij |cij

)=x′
jβ(q) + z′γ (q) +α(q)FDI,

the parameters of (l) can be estimated at various quantiles of the condi-
tional distribution of π , allowing the effects of the covariates to differ at
different points of the distribution and, thus, it may show whether a covar-
iate exerts a significant influence on one tail of the distribution but not on
the other. Moreover, the proposed estimation procedure yields robust esti-
mators that are unaffected by outlying observations.

The quantile regression (QR) coefficients, β(q) ,γ(q) and α(q), for given
q ∈ (0,1) can be estimated by the methods introduced by Koenker and
Basset (1978). They define the qth regression quantile as the solution to the
problem

min
β,γ,α

∑

i

∣
∣εij

∣
∣hij =

∑

i

∣∣∣πij −x′
jβ − z′

iγ −αFDI
∣
∣∣hij (2)
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with,

hij =
{

2q if εij >0,

2(1−q) if εij <0.

Note that quantiles other than the median are estimated by weight-
ing the residuals. The positive or negative nature of the residuals deter-
mines their appropriate weights. Another important point is that the full
sample is used for every quantile regression and not only the observa-
tions belonging to marginal quantiles (i.e. the raw quantiles of the profit
function). This implies that all explanatory variables are valid predic-
tors in all quantiles even if some of them may become progressively
weaker.

Estimation was performed using the SQREG procedure in STATA
and 1,000 replications were performed to estimate the entire variance–
covariance matrix of the estimators by bootstrap resampling. The practical
advantage of this procedure is that one can perform hypothesis tests con-
cerning coefficients within and across quantiles. The relevance of the boot-
strapping procedure hinges on its robustness property; in particular when
the errors from the QR equation are not homogeneously distributed. The
Pseudo R2 for each quantile is calculated as 1 − Ŵq/W̃q where Ŵq is the
sum of weighted deviations about estimated quantiles and W̃q the sum of
weighted deviations about raw quantiles, i.e. quantile regression on a con-
stant only.

V. Analysis of Results

1. ECONOMETRIC ESTIMATES

Empirical results for selected quantiles from estimating the QR model
are given in Tables III and IV. For comparison purposes, we also pro-
vide the estimates obtained from the OLS model. The OLS results show
that our empirical model of profitability explains more than 25% and
up to 48% of the observed profit variability for firms operating in Por-
tugal and Greece, respectively. Interestingly the model offers a better fit
for the net measure of profitability in the Portuguese case, while in the
Greek case, the goodness-of-fit substantially increases when we use the
gross measure of profits. Nonetheless, in both samples industry charac-
teristics account for a small percentage of the variation in firms’ profit-
ability. When we regress profitability on firm-specific covariates only, the
R2 is very close to the overall R2, indicating that firm-specific char-
acteristics play a chief role in explaining the variability of observed
profitability.
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The Shapiro–Francia test applied to the OLS residuals, however,
confirms the inadequacy of the OLS methodology to analyse the condi-
tional distribution of corporate profitability. The hypothesis of normality of
the residuals is rejected at p = 0.00, rendering OLS estimators inefficient.
This result is not surprising as we have already found evidence that the
marginal distribution (see Section III.2) departs from normality. It should
be noted, nonetheless, that overall, the covariates that are statistically sig-
nificant in explaining profitability remain mostly unchanged, indicating that
the significance of the covariates on the conditional mean of the dependent
variable is similar to that at the selected quantiles of the conditional distri-
bution, though their effects are considerably different. The discussion of the
estimated results is therefore focused on quantile regression results.

Overall the results reported in Tables III and IV indicate that the effects
of most of the significant covariates differ among the selected quantiles,
reinforcing the adoption of the quantile regression methodology. In partic-
ular, the coefficient of our main covariate (FDI) varies considerably, either
in terms of size and significance, as we move from OLS to quantile regres-
sion and among the selected quantiles of the profitability conditional dis-
tribution. In the Portuguese case we find evidence that does not support
our a priori expectation with respect to the relationship between foreign
ownership and profitability, casting doubts on the hypothesis that MNCs
perform better than domestic firms. If there is any difference, it appears to
favor Portuguese domestic firms that seem to perform better than MNCs
operating in Portugal. This relative superior performance is particularly evi-
dent when we concentrate our attention on the gross measure of profitabil-
ity and on firms that are at the lower quantiles (0.10 and 0.25).8 When
we consider the net measure of profitability there is also no support for the
hypothesis that after controlling for firm- and industry-specific characteris-
tics that are likely to determine firms’ performance, there remains a differ-
ential in profitability that can only be associated to foreign ownership. Yet,
the effect of FDI on firms belonging to the upper quantiles appears to dif-
fer. As we move from the lower to the upper quantiles, the estimated effect
of foreign ownership on profitability becomes positive, suggesting that own-
ership may play a positive role as firms attain higher profit levels but such
a role is not found to be significant.

The Greek sample offers split evidence that there may be profitability
differentials attributed to foreignness. In particular, we find that the coeffi-
cient of FDI varies significantly from 0.005 to 0.181 as we move from
the lower quantile (0.10) to the upper quantile (0.90) of the gross profit-
ability conditional distribution. More interestingly, the most profitable for-
eign firms, i.e. firms at the upper quantiles (0.75 and 0.90), report positive

8 Differences among the regression coefficients are significant only for those quantiles.
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differentials on profitability that are statistically significant and can only be
associated to foreignness, confirming our a priori expectations. This sug-
gests that the effect of foreignness on profitability is strengthened towards
the right tail of the distribution, as is confirmed by the tests performed
for the stability of the regression coefficients at selected quantiles. On the
other hand, the effect of foreign ownership across the net profitability con-
ditional distribution is similar to that found in the Portuguese sample; that
is, an increasing effect of foreign ownership on firms’ profitability, despite
its statistical insignificance. Overall, the hypothesis of relative superior per-
formance of MNCs is only partially supported by our descriptive evidence.

One econometric issue which is worth commenting upon at this stage
is the potential simultaneity problem. It is sometimes argued that foreign
investor’s decision to buy a domestic firm is driven by its profitability
and therefore the explanatory variable FDI may be simultaneously deter-
mined with the dependent variable. Our samples include foreign firms that
enter either by acquisition or by creating a new firm. So, the simultaneity
problem does not arise for all observations. Moreover, if foreign investors
buy the most profitable domestic firms, and profits are explained by the
observed industry- and firm-specific characteristics included in our model
and by unobserved characteristics (such as management quality), then the
expected positive correlation between FDI and an unobserved component
would lead to an upward biased estimate of α. In this case, we could get a
large and positive estimate even when the true value of α is negative. The
size and signal of our estimates (see Table III and Table IV) suggest that
there is no serious simultaneity problem potentially reverting our conclu-
sion with respect of the effect of foreignness on corporate performance.

The effect of the degree of foreign presence (FSHARE) on corpo-
rate profitability, on the other hand, provides similar evidence across the
observed manufacturing industries. The covariate is statistically insignifi-
cant in explaining profitability, irrespective of the empirical measure, the
sample and, the econometric methodology applied. This result appears to
indicate that the intensity of foreign presence in an industry is neutral
to competition with no impact on margins. An alternative interpretation
is that the pro-competitive effect may be entirely compensated by posi-
tive MNC-related spillovers, rendering the overall effect on firms’ profit-
ability insignificant. In order to investigate whether this effect differs by
type of ownership we re-estimate the model for both samples adding inter-
action covariates such as FDI*FSHARE to the set of covariates.9 Nei-
ther FSHARE nor FDI*FSHARE is ever statistically significant, indicating
that if MNCs reveal relative superior performance, it cannot be explained

9 The estimation results of the models of performance with interaction covariates are
available from the authors upon request.
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as a consequence of a damaging effect on domestic profitability. MNCs
may perform well due to their own specific characteristics and capabili-
ties to compete in an industry. Moreover, the statistically insignificant effect
of FSHARE on domestic and foreign firms’ performance suggests that,
if anything, the FDI enhancing efficiency effect is spread out to all firms
operating in an industry. Consequently, this effect would hardly explain
differentials in performance.

Industry-specific characteristics (GROWTH, R&D, and CR4) offer us
evidence of different effects among the observed firms. Firms operating
in Greece are sensitive to industry growth, R&D intensity and concentra-
tion, while firms operating in Portugal show no similar response. More-
over, the positive and significant effect of the degree of concentration found
in the Greek sample peaks towards the median slightly increasing its size
but maintaining its significance level. We interpret this result as evidence
that firms are more likely to protect their market positions against rivals’
competition if their profitability is median or higher. A different picture is
offered by the industry growth and R&D intensity coefficients, indicating
that they are important enhancing profitability factors for all firms, regard-
less of their profits level and ownership structure.

In terms of firm-specific attributes, we find evidence that large firms
operating in Greece perform better than small firms, regardless of their
profitability level and performance measure. Moreover, the magnitude of
SIZE effect on firms’ profitability is identical across firms. This suggests
that monitoring costs and potential increased bureaucratisation may well
be compensated for by the advantages of exploiting economies of scale and
scope that are available to large firms. The effect of SIZE can also be inter-
preted as indicating firms’ market power and its positive impact on perfor-
mance. This positive relationship may explain MNCs superior performance,
as they are larger than domestic firms (cf. Table II). Conversely, firm size
appears to not significantly impact on performance of firms operating in
Portugal. Alternatively, we can interpret this result as indicating that the
advantages of being large are entirely compensated for by the disadvan-
tages, resulting in a neutral effect on performance. However, we should
note that when the NROA measure is used large size appears to result in
low performance, particularly for firms at the upper quantiles of the profit-
ability distribution.

On the other hand, firms’ age does not impact significantly on
profitability. Nevertheless, when a net measure of profitability is used, firms
operating in Greece and with a profit level around the median of the profit-
ability conditional distribution do not appear to benefit from age. Old firms
seem to perform worse than young ones, suggesting that the benefits of a
previous learning process may not compensate for the organizational stum-
bling blocks that may come along with age.
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In agreement with our a priori expectations, the results show that the
ability of firms to convert assets into cash is an important enhancing profit-
ability factor. Both samples provide evidence that the covariate LIQUID-
ITY is strongly significant in explaining differentials in profitability. There
are, nonetheless, no significant differences across the selected quantiles of
the profitability distribution for firms operating in Portugal. That is, the
ability to quickly convert assets into cash in response to profit opportu-
nities seems to be equally spread out to all firms. Conversely, firms oper-
ating in Greece seem to be dissimilar in terms of such ability. Firms with
a median level of profits appear to have a higher capacity to respond to
profit opportunities by converting assets into cash. They appear, on the
other hand, to be more susceptible to financial risk, which impacts nega-
tively on profitability. The negative effect of DEBT increases towards the
median of the conditional profitability distribution, decreasing afterwards.
However, when we use a net measure of profits, the concave configura-
tion of the DEBT effect is not confirmed. On the contrary, we find evi-
dence of a negative and increasing effect as we move from the lower to
the upper quantile, suggesting that firms’ dependency on the capital mar-
ket may increase with their profit levels as in order to respond to profit
opportunities external funds may be required. It should be noted, however,
that a similar effect is not be found in the Portuguese sample. The DEBT
effect decreases as firms’ profitability increases, suggesting that firms oper-
ating in Portugal may respond to profit opportunities using their own sur-
plus of funds, which is more likely to be available in firms with high levels
of profits.

With respect to firm-level competencies in asset management, we find
strong evidence of a positive and increasing impact on firms’ profitabil-
ity of TURNOVER as we move towards the right tail of the profitabil-
ity conditional distribution. This result suggests that high profit levels may
be partially explained by the ability of firms to take full advantage of
their assets rent-yielding power, the finding being not county-specific. Con-
versely, the way firms manage their inventories and its impact on profit-
ability is a contrasting finding between the two samples. Whereas firms
operating in Portugal appear to choose high levels of inventories as a way
to increase profits, for firms operating in Greece high level of inventories
impact negatively on profitability. Nonetheless, in both cases the INVEN-
TORY effect decreases as firms attain high profits, indicating that the rele-
vance of inventory decisions falls as firms improve their performance.

Another contrasting finding is related to the effect of physical capital
intensity (K/L) on firms’ profitability. Whereas firms operating in Portu-
gal appear to improve their performance if they choose a capital-intensive
technology, firms operating in Greece are more prone to choose a labor-
intensive technology as a way to improve performance. This suggests that
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capital costs in Greece may be a relevant constraint that prevents firms
from increasing profitability, irrespective of whether we use a gross or net
measure of profitability. Moreover, this effect appears not to be mitigated
as firms move across the probability distribution, as there are no significant
differences among different quantiles.

2. ROBUSTNESS TESTS

To test the robustness of our results, we apply the specification in equa-
tion (1) to sub-samples of our data set, to random samples from the origi-
nal sample and, to alternative measures of the covariate FDI. For our first
robustness test we selected only those firms which were operating in Portu-
gal and Greece for more than 3 years. This means including only firms that
had overcome successfully the initial difficulties of being active and, if it is
the case, firms that have benefited from intangible assets (for instance, man-
agement quality) brought in by foreign investors. Second, we selected firms
operating in above average growing industries. Third, we used the bootstrap
technique to evaluate bias estimates by resampling from our dataset a num-
ber of random observations equal to the size of our sample and estimat-
ing our model accordingly. We perform 1,000 replications of this procedure.
Finally, we measure the covariate FDI using alternative thresholds of for-
eign ownership. In particular, we replace the covariate FDI by two other
dummy variables; by the covariate MAJ that takes the value 1 if foreign
investors own more than 50% of the equity of firm and the covariate MIN
that takes the value 1 if foreign investors own 50% or less of firm equity
(but more than 10%).

The results for the selected quantiles computed on the two subsamples
are shown in Tables V and VI.10 Despite the smaller samples in the Por-
tuguese case and the important variation of samples size in the Greek case,
the coefficient estimates are stable. All the variables that were significant in
Tables III and IV are still statistically significant in the regressions shown
in these tables. However, note that the variable CR4 loses some significance
in these new regressions, particularly in those shown in Table VI. Even so,
the results from these alternative samples mostly replicate the main findings
of the previous section. In particular, all the coefficient estimates for our
main variable of interest, FDI, confirm that there is no evidence of relative
superior performance of MNCs operating in Portugal, while MNCs oper-
ating in Greece seem to attain some profitability differentials attributed to
foreignness.

10 For space considerations, we do not report results for the dependent variable NROA.
These are available from authors upon request.
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Bias estimates reported in Table VII further confirm the stability of
coefficients estimates. They are the difference between the average of 1,000
estimates yielded by 1,000 random samples from the original sample and
the estimates shown in Tables III and IV. The values of most of the bias
estimates is relatively small, indicating that our estimates are close to the
average estimated. More importantly it is the signal of bias estimates. For
most variables there is no systematic sign attached, suggesting that our esti-
mates are not systematically upwards or downwards biased.

With respect to alternative thresholds of foreign ownership, the results
shown in Tables VIII and IX indicate that there are no relevant changes in
previous findings. In the Portuguese case neither majority nor minority for-
eign ownership renders superior performance relatively to domestic-owned
firms. In turn, foreign firms operating in Greece attain relative superior
performance if they are majority foreign-owned firms. Moreover, looking
at the dependent variable, GROA, the effect of majority foreign owner-
ship on firms’ performance is positive and significant in almost all the
selected quantiles. This is a finding similar to the overall results obtained
for firms with foreign investors owning more than 10% of the equity of
firm.

VI. Conclusions and Implications

The aim of our study was to identify performance variables and most
importantly, to examine specifically the role of FDI both as a shift variable
and as an industry variable measuring technology spillovers using two sep-
arate, country-specific samples of manufacturing firms. For this purpose, a
sample of 2,651 Greek firms in 1997 and a sample of 523 Portuguese firms
in 1992 were constructed. Departures from normality of firms’ profitabil-
ity motivated the adoption of the robust technique of quantile regression,
which to our knowledge had not been used previously in relevant studies.
It should also be stressed that to date, there are no published performance
studies for either country.

The estimation results suggest that, after controlling for firm-and
industry-specific characteristics that are likely to impact on performance,
ownership ties do not make a significant difference for firms in Portugal,
subsequently casting doubts on the hypothesis that MNCs perform better
than domestic firms, probably because they have to compensate for their
liability of foreignness. MNCs operating in Greece are significantly more
profitable than Greek-owned firms, only if a specific measure of profitabil-
ity (gross return on assets) is taken into account and only when firms in
the upper quantiles are compared. When net profitability is used, owner-
ship ties do not matter.
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In both countries the intensity of foreign presence in an industry
appears to be neutral to competition with no impact on margins. Hence, if
MNCs reveal a superior relative performance, it cannot be attributed to a
damaging effect on domestic profitability possibly imposed by tough com-
petition.

Firms operating in Greece are found to be sensitive to industry char-
acteristics, such as concentration, R&D intensity and growth, which is not
true for Portuguese firms. Another difference between firms in the two
countries is the effect of size being positively significant in Greece and
non-significant in Portugal, while capital intensity appears to worsen and
improve performance respectively. Still, a notable similarity is the positive
effect of liquidity or the ability to convert assets into cash to explore profit-
able opportunities, while the effect of debt is found to play a negative role.
Most of these effects vary by quantile.

A potentially fruitful extension of our research would be to include
more countries in the analysis, allowing for the recognition of country-
specific effects and thereby contributing to a better understanding of the
conditions under which foreign ownership may affect performance.
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