BANCO DE PORTUGAL
Economics Research Department

The Survival of New Domestic
and Foreign owned Firms
José Mata
Pedro Portugal

WP 1-01

January 2001

The analyses, opinions and findings of this paper represent the views of the
authors, they are not necessarily those of the Banco de Portugal.
Please address correspondence to José Mata, Faculdade de Economia - Gestão
Universidade Nova de Lisboa, Rua Marquês da Fronteira, 20 1099-038, Lisboa,
Portugal; e-mail:jmata@fe.unl.pt or Pedro Portugal, Economics Research Department, Banco de Portugal, Av. Almirante Reis, nº 71, 1150-012 Lisboa, Portugal
Tel.#351-1-3130000; Fax#351-1-3143841; e-mail:jppdias@bportugal.pt.

The Survival of New Domestic and Foreign owned Firms∗
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Abstract
We compare the survival of new domestic and foreign owned firms. We analyze the determinants of the survival of new firms and investigate whether foreigness accounts for significant
differences in the survival of new foreign and new domestic firms. We find survival to be determined by ownership advantages, size and growth strategies, the internal organization of firms,
and by industry characteristics such as economies of scale, and industry entry and growth.
After controlling for these characteristics, we find that domestic and foreign firms do not
exhibit different chances of survival, that they respond in similar fashions to the determinants
of survival and display identical time patterns of exit.
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Correspondence to: José Mata, Faculdade de Economia - Gestão, Universidade Nova de Lisboa
Rua Marquês de Fronteira, 20 1099 - 038 Lisboa Portugal e-mail: jmata@fe.unl.pt

∗
We are grateful to participants at the annual conferences of the European Association for Research in Industrial
Economics (Leuven), the European International Business Academy (Stuttgart), the Strategic Management Society
(Orlando), to seminar audiences at the Washington University at St. Louis, and to two reviewers for helpful
comments. We also acknowledge the competent computational assistance provided by Lucena Vieira and the
financial support of the Fundação para a Ciência e Tecnologia. The usual disclaimer applies.

1

Introduction

This study compares the survival of domestic and foreign owned entrants. Recent work on the
survival of new firms has revealed that these firms experience high failure rates (Romanelli 1989,
Dunne, Roberts and Samuelson 1989, Brüdel, Preisendörfer and Ziegler 1992, Mata and Portugal
1994, Sharma and Kesner 1996), and this finding is largely shared by those studies which have
focused specifically on the survival of new foreign firms (Li 1995, Chen and Wu 1996, Mitchell,
Shaver and Yeung 1994, Yamawaki 1997, Barkema, Bell and Pennings 1996 McCloughan and
Stone 1998, Shaver 1995, 1998, Mata and Portugal 2000). To our knowledge, no study has ever
compared the survival of foreign and domestic entrants and the few comparisons on exit by foreign
and domestic firms (e. g. Li and Guisinger 1991) reported lower failure rates for foreign companies
than for domestic ones.
This paper provides a first comparison between the survival patterns of foreign and domestic
entrants, seeking to answer the following questions. Do foreign and domestic firms experience
different chances of survival? If they do, what are the characteristics associated with the survival
of firms that differentiate foreign from domestic firms? Do these characteristics account for the
whole difference in survival between domestic and foreign firms, or is there anything left that has
to be attributed to foreigness?
We identify firms that were created in Portugal during the period 1983-1989 and follow their
paths during the first years of their lives. We use hazard models to test a number of hypotheses
concerning the determinants of their survival. We follow an eclectic approach, the hypotheses to
be developed later in the paper being drawn from different strands of the literature, such as the
Resource-Based View of the Firm, the Organizational Ecology, the Industrial Organization, as
well as from a literature on legal structures.
The topic is not merely of academic interest. First, it has considerable interest for the practitioners. Managers considering going into international markets are interested in evaluating their
chances of success, and should be interested in knowing which factors promote or decrease their
prospects of survival, and how the effects of these factors are altered by the decision to start-up
operations at home or abroad. Moreover, they should also be interested in knowing what to expect
when faced with entry by a new foreign competitor and, in particular, whether foreign entrants
will stay in the market for a longer or shorter period than comparable domestic entrants. Second, the topic also has some important public policy implications. Many countries pursue active
policies for attracting foreign direct investment (FDI). These policies are based on the belief that
FDI brings benefits to the economy which are not brought in by domestic investment. Obviously,
these benefits will be more relevant the higher the rates of survival of foreign direct investment
and the greater the difference between the ability of foreign and domestic firms to overcome the
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obstacles to survival.
The article is structured as follows. In the next section we will start by reviewing the relevant
literature, and by establishing the hypotheses to be tested. We will then proceed to the presentation of the data and the statistical model that will later be used to analyze the survival patterns
of foreign and domestic firms. At this point, we will present the patterns of survival of foreign and
domestic firms, and compare the two samples in terms of their observable characteristics. Next,
we will present and discuss the results. Finally, some closing comments will be offered.

2

The Problem and Related Literature

One of the findings of the literature that has examined the survival of entrants is that the effects
of the determinants of survival are different depending on whether entry is attempted by a new or
by an already established firm (Dunne, Roberts and Samuelson 1989, Audretsch and Mahmood
1994, Mata, Portugal and Guimarães 1995, Mitchell 1994). Being owned by an already existing
firm may give the new venture several types of advantage. These entrants may have better access
to finance since, unlike newborn firms, they have had time to develop a reputation with banks
(Brito and Mello 1995). Their parent firms may also be able to supply expertise in management,
which may help the entrant in developing a successful entry strategy. Indeed, studies on learning
transfer within organizations suggest that being part of a chain may improve chances of survival
of individual businesses (Ingram and Baum 1997).
This kind of difference is also likely to hold when we compare foreign and domestic entrants.
While most domestic firms are independent companies, foreign owned firms typically have strong
connections with other firms. The observed characteristics of these firms may thus under-represent
their potential in terms of ownership advantages, and foreign owned firms may be in a better
position to compete than their observed characteristics suggest. Therefore, they may have greater
longevity than domestic firms with identical observed characteristics. Besides shifting the chances
of survival, these improved capabilities may alter the impact that a number of obstacles to entry
and survival exert upon the survival of new firms. In fact, in one of the few studies comparing the
determinants of entry by domestic and foreign firms, Shapiro (1983) found that foreign entrants are
much less sensitive to entry barriers than are domestic ones. Also, the notion that multinational
networks have an option value, because they allow multinational firms to shift production from
one location to another (Kogut and Kulatilaka 1994) suggests not only that foreign owned firms
are less likely to be shut down than domestic firms but also that the exit of these two groups of
firms is likely to be governed by different forces.
All of these advantages may translate into different choices made when starting a new business.
Discussing stylized facts about multinational enterprises, Mark Casson (1987 p. 132) states that
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they “predominate in industries with high R&D/sales ratios and high advertising/sales ratios [...]
in industries with high ratios of salaried/weekly paid staff, and of administrative staff/production
workers, and with high five-firm concentration ratios in the host country. [...] Within an industry,
MNEs appear to have the characteristics typical of the industry, only more so. They undertake
more R&D, have a relatively high proportion of administrative staff, and [...] pay higher wages.”
The reason why foreign firms typically use these types of factors more intensively has been
identified since the work of Hymer (1976) as residing in the fact that firms have inherent disadvantages in doing business abroad. They do not know the foreign market and its modus operandi
as well as local firms do, which increases their costs of doing business relative to local firms. In
addition, they incur increased costs of coordinating business units across distance. To compensate
for these disadvantages, firms that go abroad must possess some type of asset that gives them
some other sort of advantage, known in the theory of multinational enterprises as “ownership advantages.” These include financial advantages, product differentiation and marketing advantages,
and advantages accruing from economies of common governance or from the ability to exploit
economies of scale at the plant level (Dunning 1993, p. 162-163).

2.1

The Hypotheses

The goal of this subsection is to discuss the firm and industry characteristics which are likely to
affect the survival of new firms and to develop a set of specific hypotheses about their expected
effects. We hypothesize that foreign firms use those factors which are associated with the success
and viability of firms more intensively than do their domestic counterparts in order to compensate
for their disadvantage in doing business abroad. One point of interest is to know whether these
characteristics are sufficient to explain the diferences in survival. That is, we would like to know
if, after properly controlling for these firm and industry-specific characteristics, there remain any
significant differences in survival that can only be attributed to foreigness.

Ownership Advantages
The Resource-Based View of the Firm has long stressed that the ability of firms to survive
and to compete successfully is largely determined by the extent to which firms develop distinct
capabilities. Successful firms are those which develop firm-specific assets, which cannot be imitated by competitors and provide the basis for their competitive advantage (Wernerfelt 1984,
Barney 1991). The development of these firm-specific assets is largely dependent on the firms’
ability to innovate and market their products, the possession of such assets often being associated
with the fact that those firms conduct R&D activities and spend considerably on advertising.
These activities may have considerable spillovers to the whole firm (Klette 1996), and transform
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the firms’ capabilities and competences in other areas (Geroski, Machin and Van Reenen 1993).
Consequently, they tend to form the basis of the abilities of firms to adapt to new circumstances
(Teece, Pisano and Shuen 1997).
Although activities such as R&D may involve substantial spending on physical facilities and
equipment, a number of authors have pointed out that it is human capital rather than physical
capital that provides the basis for sustained competitive advantage (Youndt et al. 1996). Indeed,
the observation that competitive advantage tends to be associated with being in the technological
forefront, is complemented by evidence that the ability of firms to use advanced technologies relies
heavily on the presence of a highly educated workforce (Autor, Katz and Krueger 1998).
The reason why the competitive advantage of firms cannot be based on physical capital alone
is that “physical technology, whether it takes the form of machine tools or robotics or complex
information management systems, is by itself imitable” (Barney 1991, p. 110), and assets that
can be imitated or traded cannot be the basis for superior performance, as other firms have the
means of gaining access to them. Authors such as Teece (1998) have argued that one of the few
classes of assets that are not tradeable today are knowledge assets, which puts the ultimate source
of competitive advantage of a firm in its employees.
Knowledge assets are hard to imitate because of the complex and tacit nature of knowledge
(Polyani 1962). To the extent that it is tacit, knowledge is not amenable to be codified, but is
embodied in the organization’s routines and processes (Nelson and Winter 1982, Coff 1997, Teece
1998). However, as Grant (1996) notes, knowledge exists only in individuals, and an important
way of acquiring knowledge and developing the ability to generate new knowledge is through
formal education. Although the evidence suggests that a number of managerial decisions, ranging
from on the job training programs to human resources selection procedures, can change the stock
of human capital in the firm (Snell et al. 1992, Youndt et al. 1996), there is also evidence that
investments in firm-specific human capital are positively associated with the educational level
of the firm workforce (Altonji and Spletzer 1991). This suggests that schooling may be seen
as an indicator of the quality of the land where the seed of human resource management is to
blossom, and that the level of education of a firm’s workforce can be regarded as a measure (albeit
imperfect) of ownership advantages.
The existence of assets that cannot be traded is a key factor in the theory of the multinational
firm, and explains how these firms are able to compensate for the disadvantages inherent in doing
business abroad. In fact, in Dunning’s (1993) eclectic theory of the multinational corporation,
these firms exist because they have ownership advantages due to firm-specific assets, which are
difficult to trade. In the words of Caves the origin of such firm-specific assets “might rest on a
set of skills or repertory of routines possessed by the firm’s team of human (and other) inputs”
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(Caves 1996 p. 3). In the context of the International Business literature, a number of empirical
studies have measured the intensity of ownership-specific advantages by using different measures
of the educational level of the workforce as proxies for human capital in the firm (Pugel 1978, Lall
1980, see Dunning 1993 p. 150 and 161-162 for other references). Also, recent studies on entry,
post-entry penetration, and survival show that the ability to develop and exploit such assets is
crucial for the post-entry performance of firms (Burgelman 1994, Bogner, Thomas and McGee
1996, Chang 1996). Thus, we hypothesize that
Hypothesis 1) New firms with a better educated workforce experience a lower probability
of exit.

Firm Size
The literature on new firm entry has emphasized that new firms are, in general, small, and
has suggested several reasons for this to be so. First, new firms may be small in order to avoid
incumbents’ aggressive behavior (Scherer and Ross 1990 p. 394). This type of strategy has
been coined “judo economics” by Gelman and Salop (1983), owing to the fact that one uses the
opponent’s strength in order to defeat him. By choosing to enter at a small scale, entrants increase
the incumbents’ cost of aggressive behavior relative to its expected benefit and thus reduce the
likelihood that such actions are taken. Second, they may want to be small because the initial
uncertainty about their own efficiency gradually disappears (Jovanovic 1982). Firms may choose
to start small to avoid incurring big losses in case experience reveals that they are not efficient
enough to survive, a strategy that is particularly appropriate if entry costs are sunk (Cabral 1995).
Finally, new firms may be small not because they wanted to be small, but because they lacked the
funds to be larger. Indeed, liquidity constraints were found to be binding for investment decisions
by Fazzari, Hubbard and Petersen (1988) and, in particular with respect to firm creation decision,
by Evans and Jovanovic (1989).
Regarding survival, the three different explanations for small entry sizes do not have unequivocal predictions. While the cash constraints and uncertainty explanations predict that smaller
firms will experience lower survival, such prediction does not arise from the judo explanation.
If the judo strategy were successful, smaller entrants would face lower aggressive behavior from
incumbents and experience higher survival rates. Regardless of the reasons that might have led
to the choice of the entry scale, the truth remains that, ex post, the sunk costs incurred by entrants that have chosen to enter at large scale are normally greater than the corresponding costs
incurred by small entrants. Therefore, ex post small entrants should be more likely to exit than
large ones (Sharma and Kesner 1996). Previous evidence on the effect of firm size on the survival
of firms suggests a very robust negative effect. This result has been found in samples of firms of
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all ages (Evans 1987, Hall 1987) and in samples of new firms (Dunne, Roberts and Samuelson
1989, Audretsch and Mahmood 1994, Mata and Portugal 1994, Mitchell 1994, Haverman 1995,
Sharma and Kesner 1996).
All of the aforementioned reasons are less appealing in the case of foreign than in the case of
domestic firms. On the one hand, the nature of the entry process is different for domestic and
foreign owned companies, as entry in foreign markets requires a firm to incur considerably higher
entry costs than entry in the domestic market. These incremental costs are, to a large extent,
costs of acquiring information about that particular market, as foreign firms will need to learn
about the modus operandi of the new market. Because these costs are largely fixed, they create
economies of scale which affect foreign but not domestic firms. This leads foreign owned firms to
be larger than domestic businesses. On the other hand, as foreign firms are normally owned by
already existing firms they are less subject to the “liability of newness” than are genuine market
newcomers. Consequently, a strategy of starting small in order to acquire information about its
own potential is less likely to be attractive. Moreover, the fact that foreign firms are normally
owned by already existing firms also means that they typically have deeper pockets than do their
domestic competitors (Dunning 1993 p. 150). This has obvious implications for the availability of
funds to finance entry at a large scale. Foreign parent firms, which are normally large, possess the
required funds. This also has implications for the need to avoid incumbents’ aggressive behavior,
as incumbents tend to be less aggressive towards entrants which they know to be financially
strong.
Most studies on new firm survival that have looked at the effect of size have focused on the
effect of initial size upon survival. There are, however, good reasons to think that current size
should be a more appropriate variable to include in studies of survival. Mata, Portugal and
Guimarães (1995) argue that current size should be a better predictor of exit than initial size,
as the current size of firms includes information on the response that firms have given to their
observed outcomes over time. And indeed, they find that models using current size are better
predictors of survival than those including start-up size.
Hypothesis 2) The probability of exit decreases with firm current size.

Growth
Basic economic theory says that firms exit when they incur losses and stay in markets when
they are profitable, and several studies have shown that profitability has a positive impact upon
the survival of firms (Hambrick and D’Aveni 1988, Silverman, Nickerson and Freeman 1997). A
positive association between survival and performance measures has been found for foreign firms,
in the sense that the same type of firms that exhibit better performance also tend to experience
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higher rates of survival (Makimo and Beamish 1998, Pan and Chi 1999). While profits seem to
be a natural measure of performance to include in a model of survival, there are also reasons
that suggest caution. For example, it has been argued that each firm has an idiosyncratic level
of profits, depending on the opportunity cost of its owners, that determines its decision of exit
(Gimeno et al. 1997). The use of profit becomes even more problematic when one analyzes
multinational firms, due to the transfer pricing problem (Pan and Chi 1999). An alternative is to
use an indirect measure of economic performance, such as the observed growth rate.
In stylized models of industry evolution (e. g. Jovanovic 1982), the current size of firms
at each moment is a sufficient statistic for predicting survival. At each moment, observing all
their past outcomes, firms adjust their sizes. Firms which have experienced good outcomes will
grow, while those which have bad times will contract, or ultimately exit. However, if there are
adjustment costs in the process of growth (Penrose 1959), firms will find it optimal to adjust only
partially, and to converge gradually to their desired size (Bogner, Thomas and McGee 1996). For
example, the current size of growing firms will be an underestimate of the firm’s desired size. The
fact that a firm has grown in the past signals that it has been performing well and would wish
to be larger than it currently is. Thus, it should have lower exit probabilities than its current
size indicates (Mata, Portugal and Guimarães 1995). The fact that a firm has grown can also
be seen as an indication about its expectations of success. Frank (1988) makes the point that
different entry sizes signal different expectations about success. Larger firms have more optimistic
expectations of success and, consequently, are apt to endure poor performance for a longer time.
To the extent that recent growth signals that firms are optimistic about their performance, one
should also observe a positive relationship between recent growth and survival. Therefore, we
formulate our next hypothesis as
Hypothesis 3) The probability of exit decreases with firm growth.

Legal Structure
Only limited work has analyzed the effects of legal structure upon the survival of firms. Li
and Guisinger (1991) hypothesized that foreign firms owned by MNE would have greater chances
of survival than those owned by foreign individuals, but they did not find much support for
this hypothesis in their data. Brüdel, Preisendörfer and Ziegler (1992) and Harhoff, Stahl and
Woywode (1998) found the company legal form to be associated with the chances of success.
Harhoff, Stahl and Woywode (1998) found that limited liability companies are more likely to go
bankrupt, but less likely to be voluntarily liquidated, than are other firms. These authors argue
that since the owners of limited liability firms are not accountable for the firm’s debts, they will
prefer to go bankrupt (i.e. to fail with losses to creditors) as compared to the case where these
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losses have to be paid for from their personal wealth. We will not be able to distinguish between
exit by liquidation and by bankruptcy. However, since when a firm exits voluntarily, it does so
before going bankrupt, the argument of Harhoff, Stahl and Woywode also implies that limited
liability firms will exit later than will those of unlimited liability. Thus, we hypothesize that
Hypothesis 4) Firms operating under limited liability face lower probabilities of exit
than those of unlimited liability.

Age
In general, we expect the probability of exit to decline with the age of firms, a pattern which
has been widely established by research on new firm survival (Mitchell 1994, Mata and Portugal
1994, Dunne, Roberts and Samuelson 1989). This pattern has been attributed to the “liability
of newness”, which characterizes the first years in business (Strinchcombe 1965). During the
first years of their lives, firms go through a process of legitimation, either by learning about
their abilities to be in business (Jovanovic 1982) or by developing new organizational capabilities
(Nelson and Winter 1982). To a large extent, legitimation occurs as institutions develop a takenfor-granted attitude towards day-to-day operations and feel the initial uncertainty to have largely
disappeared. As Hannan and Carroll (1992 p. 37) put it, “legitimation eases the problem of
maintaining flows of resources from the environment and enhances the ability of organizations to
fend off challenges.”
A number of studies have found that the probability of exit may increase with age. These
patterns have been termed as liabilities of “adolescence” and of “senescence” depending on whether
this trend reverses after some point or not. Three main reasons have been suggested for these
patterns (see Hannan 1998). The first is that firms are protected from failure by their initial
endowments of resources. As firms age, time erodes these endowments and mortality rises. The
second reason is that the state of the environment at the time of birth largely determines the
strategic choices of firms. As firms age and the environment changes, the initial choices of firms
becomes less and less adequate to the new environments, and firm mortality increases. The third
reason is that the routines developed by firms during their lives may ease the tasks of dealing
with the firms’ daily operations, but may create rigidities that make the firms ill-suited to cope
with changes in the firms’ environments. Recent studies have reported that these patterns may
vary according to different environments (Ranger-Moore 1997) and strategies (Henderson 1999).
However, given that our observations are concentrated in the earlier years of the firms’ lives, we
do not expect to observe these liabilities of adolescence and senescence and hypothesize that
Hypothesis 5) The probability of exit decreases as entrants age.
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Foreign firms are also subject to this liability of newness, to the extent that they are operating
in an environment which is new to them, and they have not developed those routines which are
most suited to it. Indeed, foreign firms have been observed to gradually overcome this initial
“liability of foreignness” and to catch up with domestic competitors (Zaheer 1995). However,
part of the legitimation process is related to the overall company, rather than to any specific
market. With respect to this aspect of legitimation, foreign owned firms are in an advantageous
position, as their parent companies have already gone through this process of legitimation in their
home country. Because of that, they are less likely than domestic firms to exit during their early
infancy.
This prediction is reinforced by the fact that the costs associated with entry in foreign markets
are largely irrecoverable in the case of exit. Indeed, a result that emerges from a new literature
in finance which analyzes the impact of irreversible entry costs on exit (Dixit and Pindyck 1994)
is that the greater the amount of irrecoverable costs, the greater is the value of waiting before
making an exit decision. Therefore, if two otherwise identical firms face the same operational loss
and entry by one firm implies that some costs must be sunk while entry by the other does not, it
may be in the first firm’s best interest to stay in business, while it may be optimal for the second
firm to exit. This leads us directly to the next hypothesis to be tested.
Hypothesis 6) The time patterns of exit by foreign and domestic entrants is such that
foreign entrants are less likely than domestic firms to exit during their early infancy.

2.2

Control Variables

Finally, although we will not develop specific hypotheses about the effect of multiplant operations,
we will control for this aspect. Most studies focusing on foreign entry have emphasized the impact
of the parent firm diversification upon the choice of entry mode and a few have analyzed its impact
upon exit (Li 1995, Yamawaki 1997). The subsidiary’s internal organization has received much
less attention. To our knowledge, only Bane and Neubauer (1981) have analyzed this topic,
finding that narrowly focused subsidiaries have experienced a lower failure rate than more have
diversified ones. Romanelli (1989) also found that specialist firms experience a greater chance
of success during their first years than do more diversified firms, although her work did not
distinguish between foreign and domestic firms. Finally, Mata and Portugal (1994) found the
number of plants operated by the firm to have a positive impact upon a firm’s prospects of
survival.

Industry Environment
On top of these firm specific characteristics the survival of entrants is also likely to be affected
9

by the competitive environment which firms enter. We will use a number of variables to account
for the differences in the industry environments.
Concentration

Two types of argument can be made about the effect of the degree of compe-

tition in the market upon survival prospects. On the one hand, Organizational Ecology scholars
(e. g. Hannan and Carrol 1992), maintain that competition is a force which increases mortality. Competition increases with the number of actors in a market (density, in the Organizational
Ecology terminology) and this leads to increased mortality. While economists certainly agree that
competitive markets (that is, those populated by a large number of firms) exert a strong disciplinary effect and drive inefficient firms out of the market, the Industrial Organization literature
emphasizes a different point. It argues that market concentration facilitates collusion and that, in
highly concentrated markets, incumbents are more likely to retaliate against entrants (Bunch and
Smiley 1992). A branch of this literature, however, emphasizes that entry barriers exert different
effects depending upon the particular characteristics of the entrants (Caves and Porter 1977). To
test this theory, Shapiro (1983) formulated the hypothesis that entry barriers would exert different
effects upon the flows of entry and exit by domestic and foreign firms, finding a much greater
effect upon domestic entry and exit than upon the corresponding foreign flows. The available
evidence relating the survival of firms to market concentration is inconclusive. Audretsch and
Mahmood (1994) report a negative and statistically significant effect of market concentration on
the survival of new firms, but Romanelli (1989), and Mata and Portugal (1994) found this effect
to be insignificant. Sharma and Kesner (1996) also found an insignificant effect of concentration
upon survival, but found that the (negative) effect of concentration increases with the scale of entry. Focusing on foreign firms, Li (1995) and Mitchell, Shaver and Yeung (1994) found a positive
(although barely significant) effect of concentration on new firm survival.
Entry Another element of the competitive structure of a market is the extent of entry in that
market. Organizational Ecology and Industrial Organization here agree that markets with high
entry rates are those in which the highest exit rates are to be expected. The Organizational
Ecology argument is that large entry flows signal a low level of legitimation in the market and
one should therefore expect high exit rates. Industrial Organization arguments, on the other
hand, emphasize that entry barriers are exit barriers, and that the magnitude and irreversibility
associated with investments, which deter entry also hinder exit (Eaton and Lipsey 1980). There is
plenty of evidence that industries where entry is easy are also industries where exit is more likely.
Dunne, Roberts and Samuelson (1988) found that there is a very strong positive correlation
between the flows of entry and exit across markets, many studies (surveyed in Siegfried and
Evans 1994) reported similar findings for the determinants of entry and exit, while Mata and
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Portugal (1994) observed that this is due, in large part, to the early exit of entrants in industries
characterized by high entry flows. Shaver (1995) found that chances of survival of foreign entrants
were negatively affected by the subsequent entry of other foreign firms.
Industry Growth Industries which are growing quickly are likely to be environments in which
the probability of exit of new firms is lower. One of the stylized facts established by Schmalensee
in his survey of empirical work on Industrial Organization (1989 p. 972) is that profits are in
general larger in growing than in otherwise identical industries. This makes survival easier, as new
firms do not have to attract customers away from incumbents. Both Audretsch and Mahmood
(1994) and Mata and Portugal (1994) found a positive and significant effect of industry growth
upon the survival of new firms, and Shaver (1995) found this effect to hold specifically for foreign
firms.
Economies of Scale

We also want to control for the extent of economies of scale in the industry.

According to Audretsch (1995), one of the reasons why so many firms fail, is that their entry size
is smaller than the minimum efficient scale (MES) in the industry, and they experience a cost
disadvantage vis-à-vis the most efficient firms in the market. Controlling for size, we would
therefore expect that firms in industries where the MES is larger face lower survival rates.
Foreign Presence Finally, the survival of the new firms is likely to be related to other industry
characteristics, such as advertising and technological intensity. These are characteristics which
we are not able to observe directly, but which are also related to the previous presence of foreign
firms in the market (Caves 1996, Dunning 1993). We include previous foreign presence in the
industry as a means of controlling for these unobserved industry characteristics, which may be
related to survival.

3

Methods

3.1

Data

The data used in this paper were obtained from an annual survey (Quadros de Pessoal, hereafter
QP) which has been conducted by the Portuguese Ministry of Employment since 1982. Unlike
most databases employed in the analysis of foreign direct investment, our data are not restricted
to the largest companies, and include firms of all sizes, as the survey covers all firms employing
paid labor in Portugal. We worked with the original raw data files from 1982 to 1992, which
include over 100,000 firms in each year.
Among other information, the survey records the share of equity held by non-residents, which
allows us to compute estimates of the importance of foreign owned firms in the Portuguese econ11

omy. Moreover, the survey has a longitudinal dimension, i.e. firms are identified by a unique
number which allows firms to be followed over time. All these characteristics make this data set
a unique source for comparing entry and survival of domestic firms with that of foreign owned
companies.
There are also limitations in the database that should be made clear from the outset. One
such limitation is that we cannot tell mergers and acquisitions from true exits. What typically
happens when a movement of this nature occurs is that one of the identifiers of the firms involved
in the merger is transmitted to the resulting firm, while the others disappear, and are thus counted
as exits in our data. There are no published data on mergers for Portugal. However, one can
obtain a crude estimate of the extent to which mergers account for liquidations by using the Firms
Register file. This comparison reveals that fewer than 1% of the total number of liquidations are
due to merger/acquisition. We therefore maintain that our inability to trace mergers in our data
set is not likely to have an impact upon our results.
Because we were able to work directly with raw files, we were able to compute entry and
survival measures ourselves. This could be done easily because firms are identified in the survey
by numbers, which are assigned sequentially when firms first report to the survey. New firms were
identified by comparing firms’ identifiers with the highest identification number in the file in the
previous year. This enabled us to track 124,249 new firm start-ups during the period 1983-1989.
These starting and ending dates were chosen on the basis of the available data. We started in
1983 because our data begin in 1982 and we need to know the largest number in the previous
year file. We stopped in 1989 because, as we are interested in measuring survival, we need to have
data on a latter date.
We classified new firms as foreign or domestic using the data on equity held by non-residents.
Classifying as foreign owned those firms having a foreign participation greater than 10%, we
were able to identify 613 new firms as foreign owned. All of these firms were included in our
sample. The 10% threshold is the one usually employed to distinguish foreign direct investment
from portfolio investment, as this is the threshold that normally grants the right to designate
one board member. However, a 10% stake in a firm does not necessarily grant control over the
decisions to be made. To investigate whether the patterns of survival differ between minority,
majority and wholly-owned subsidiaries, we used alternative definitions of what constitutes a
foreign firm. Using the 50% and 90% foreign ownership thresholds, we obtained samples of 458
and 348 firms, respectively. All the estimations were also run using these restricted samples,
but results did not change qualitatively. Aside from this, we also included a sample of 593 new
domestic firms as a control group. These firms were randomly selected from the population of
domestic entrants, in order to form a sample of a similar size to the population of foreign entrants.
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The reason we decided to use samples of a similar size was to guarantee that the results obtained
with the pooled sample of domestic and foreign entrants would not decisively determined by one
of the two subsamples. Below we report on additional sampling procedures designed to guarantee
that our results are not biased due to the choice of our sample of domestic firms.
Our definition of entry involves the creation of a new legal entity. As we have only limited
information on the firms’ owners, we are not able to identify entry by acquisition for domestic
entrants. We are able to distinguish greenfield and acquisition entrants for foreign entrants and
we analyze entry and exit modes elsewhere (Mata and Portugal 2000). As our goal in this article
is to compare foreign and domestic entrants, we restrict our attention to greenfield entrants.
To compute our duration measures we located the moment when firms exit by searching the
files for the first year the firm ceases to report to the survey. To be on the safe side in computing
life spans with such a large database, we performed additional controls before classifying the
absence of report as a firm exit. Namely, we required that a firm be absent from the file for at
least two years in order to be classified as an exit. For this reason, in our subsequent analysis
we use data only until 1990, although our data files go until 1992. Using this methodology we
determined the duration of new firms which started during the period 1983-1989 and ceased before
1991. For the remaining firms started during the same period, all we know is that they were still
active in 1991, thus making our duration measure right-censored.

3.2

Statistical Model

Because of this censoring, in our analysis of the survival of new firms, we need to employ a
statistical model which is capable of accommodating such incomplete durations. Although a
variety of such models exists, we employ a semi-parametric hazard model, because such models
provide a spectrum of analysis tools that enable us to characterize the exit process more rigorously
than is possible with the conventional approaches, such as Ordinary Least Squares. In particular,
this methodology enables us to study how the exit rates evolve over time and the way in which
such rates are affected by both firm and sectoral characteristics.
As explained above, our data on the duration of firms comes from an annual survey. This
means that we only know whether or not a firm is active at the survey dates and, therefore, our
measured durations are grouped into yearly intervals. For firms that exited during the survey
period, all we know is that their durations are expressed in increments of one year length. For
those that were still operating at the end of the survey period, the relevant information is that
their duration exceeded the lower limit of the last observed duration. Such a sampling plan is
properly accommodated in the framework of discrete duration models (Lancaster 1990 provides
a rigorous exposition of those models). Our empirical model is then a semi-parametric discrete
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hazards model, which is fully described in an appendix.
For our purposes here, it suffices to say that our model can be formally represented by
log h(t|Xt−1 ) = λt + βXt−1 ,

t = 1, ..., K.

where the left-hand side variable is simply the logarithm of the hazard rate, that is, the log of
the probability that the firm exits at time t, given that it survived until t − 1. The parameters λt
identify the baseline hazard function providing the yearly exit rates for a firm whose covariates
Xt−1 assume a zero value. In the regression, we define all explanatory variables as deviations
from their sample means, so that the baseline reflects the exit pattern of a firm with the average
characteristics. The β vector denotes the regression coefficients and gives the impact of the
explanatory variables included in X measured, obviously, at time t − 1.

3.3

Data Description

Entry of foreign and domestic firms is evenly spread throughout our observation period of seven
years, although a somewhat pro-cyclical pattern seems to emerge. The year 1985, a recession year,
accounts only for 9.8% and 9.3% of the total number of domestic and foreign entrants during the
period, respectively. The maximum of these figures is attained in the year 1989, which is an
expansion year, with 20.8% and 19.1%, respectively.

Survival Rates
Figure 1 displays the survival and hazard rates for our two samples of entrants. The hazard
rate, plotted in the right panel of the figure, is defined as the probability that a firm exits during
one particular period, given that it has survived until the beginning of that particular period.
The survival rate at each moment (in the left panel) is the probability that a firm will have exited
at any time until that moment. By definition, the survival rate is always decreasing.
New foreign and domestic firms confront very different chances of survival. The number of
domestic entrants that exit during the first year of activity as a proportion of the total number
of domestic entrants is almost twice as much as the corresponding figure for foreign entrants.
Moreover, while it takes more than five years for one third of the foreign entrants to exit, the
same figure is achieved before the third year for new domestic firms.
An inspection of the hazard rates in the right panel of Figure 1 provides a number of interesting
points. First, it makes it clear that the differences between the two groups of firms hold true
throughout the time span considered. At any time during the time span covered here, domestic
entrants experience a higher risk of failure than do foreign, although the initial difference seems
to decrease over time. Second, in both cases, the hazard rates exhibit a decreasing pattern over
time. Third, the chances of failure are remarkably higher during the first year than from the

14

Figure 1: Exit of Foreign and Domestic Entrants
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Table 1: Comparison of samples

College Graduates
Employment
Limited Liability
Plants
Concentration
Industry Growth
Entry
MES
Foreign Presence

Foreign
0.129
28.80
0.928
1.259
0.041
0.063
0.086
56.00
0.142

Domestic
0.009
5.73
0.430
1.027
0.012
0.049
0.096
36.69
0.038

statistic
277.33
164.89
343.62
28.04
264.21
1.56
61.55
32.49
325.61

p-value
0.0001
0.0001
0.0001
0.0001
0.0001
0.2121
0.0001
0.0001
0.0001

Note: The computed statistics refer to the Wilcoxon rank test.

second period onwards.

Independent Variables
To test the hypotheses outlined in Section 2.1 above we use the variables in Table 1. This
table contains the average values of the variables for the two samples of domestic and foreign
entrants as well as tests on the comparison of the two samples.
We measure the propensity to develop firm-specific assets by computing the share of college
graduates among the firm’s labor force. The conventional measurement of human capital relies
on different measures of the educational levels of the individuals (Becker 1984), college being a
threshold sometimes employed (e. g. Phan and Hoon 1995). A key factor for the existence of the
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multinational firm is the presence of ownership advantages, which are difficult to trade. Because
of this, we would expect foreign firms to be endowed with greater amounts of this type of asset
than domestic firms. Indeed, the proportion of college graduates in foreign firms is almost ten
times higher than in domestic firms.
Size was measured here by the number of persons in the firm. As expected, the entry scale of
domestic and foreign entrants is clearly different; while domestic firms started by employing on
average 6 persons, foreign firms employed 28.
Firms in our data set may operate under either limited or unlimited liability. Domestic and
foreign firms are likely to differ widely with respect to the legal form adopted. Being at a distance
requires more formal legal structures as a means of controlling one’s own interests. Moreover,
while domestic firms can be started as sole proprietorships or partnerships, to the extent that
the foreign owner is an incorporated firm itself, there is little choice for the legal structure of the
subsidiary. Thus we expect foreign firms to be mostly limited liability firms. And, indeed, the
differences between foreign and domestic firms are striking. While domestic firms are mostly of
unlimited liability, the share of this legal form among foreign owned firms is only 7%. Foreign
firms are also significantly more likely to operate multiple plants in Portugal than their domestic
counterparts.
The five remaining rows of Table 1 compare the characteristics of the industries entered by
domestic and foreign entrants. Concentration was measured by the Herfindahl index on concentration, Industry Growth by the employment growth rate in the industry, Entry by the share of
employment in new firms in total employment in the industry, Foreign Presence by the share of
employment in foreign owned firms in the industry and the Minimum Efficient Scale (MES) by
the proxy suggested by Lyons (1980).
The samples of domestic and foreign firms are also quite different with respect to the industries they enter. Foreign firms enter more concentrated markets, those with lower entry rates,
with larger MES, and with greater previous foreign presence. All of these differences are clearly
significant in our sample and conform well to our expectations that, due to their intrinsic advantages, foreign entrants are typically in a better position to overcome the obstacles posed by
entry barriers. Industries entered by foreign firms also present a higher growth rate than do those
entered by domestic firms, but the difference is not statistically significant.
Sample correlations between the independent variables are in Table 2. The correlation coefficients are low and no serious collinearity problems were detected in the regression estimation.
As we observe firms over time, we are also able to control for the evolution of firms’ characteristics. Most of the average characteristics of firms do not change much over the time period we
cover, the most significant exception being the size of firms, which exhibits a marked increase as
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Table 2: Correlations

Foreign
College Graduates
log of Employment
Limited Liability
log of Plants
Concentration
Industry Growth
Entry
log of MES
Foreign Presence

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

0.35
0.38
0.53
0.14
0.18
0.05
-0.12
0.17
0.40

-0.03
0.17
-0.02
0.07
0.06
-0.03
-0.03
0.23

0.33
0.38
0.11
0.08
-0.00
0.43
0.24

0.07
0.10
0.01
-0.07
0.08
0.25

0.08
-0.01
0.03
-0.02
0.14

0.18
0.16
0.03
0.30

0.45
0.03
0.17

-0.23
-0.02

0.21

Table 3: The evolution of foreign and domestic entrants

Variable
Size
Growth

Ownership
Domestic
Foreign
Domestic
Foreign

1
5.73
28.80
—
—

2
7.41
40.53
0.100
0.346

3
9.83
52.81
0.015
0.173

Years
4
10.37
63.96
0.011
0.067

5
14.71
72.64
0.048
0.042

6
20.50
75.52
0.037
0.140

7
30.23
74.02
0.055
0.013

firms age. The average sizes during the first seven years of life and the corresponding growth rates
are displayed in Table 3. While both types of firm experience significant increases in size, growth
rates are typically much higher for foreign firms than for domestic ones. Of course, this huge
growth can stem from two different reasons. On the one hand, this can be a statistical artifact,
due to the selection process. If smaller firms exit with a higher probability, as we hypothesize, the
remaining sample will be composed of firms which are, on average, larger than the average firm
in the original sample. On the other hand, it can be due to a genuine growth of the survivors.
To disentangle these two aspects we computed firm size and growth rates for constant samples
of firms which survive for seven years. The results (not reported here) indicate that firms in
these restricted samples continue to grow significantly, which indicates that there is a genuine
growth process among survivors. However, selection played different roles in shaping the growth
of domestic and foreign entrants. While the accumulated growth between birth and the age of
seven observed in Table 3 for domestic firms is found to be largely produced by the exit of small
units, selection does not play such an important role for foreign firms.
Growth is particularly important during the initial years of life. This is true for both domestic
and foreign entrants, and it may correspond to the installment phase of a new venture. However,
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foreign firms exhibit higher growth rates than do domestic firms, for most of the periods observed,
but especially during their early infancy. This life cycle profile of growth is consistent with the
idea that firms may enter smaller than their projected size (when the project reaches the cruise
speed) due to uncertainty and liquidity constraints. As time goes by and the uncertainty becomes
resolved, firms having fewer cash constraints are more able to finance the growth process.
The differences between foreign and domestic firms, however, are particularly striking, as
foreign firms are much larger than domestic ones and a negative size-growth relationship has been
consistently established in the post-entry literature (Geroski 1995). This clearly indicates that
the growth dynamics of foreign and domestic firms are quite different, possibly because the cash
constraint for financing growth is less binding for foreign firms.

4

Regression results

Our empirical strategy will go through three steps. First, we will control for heterogeneity among
firms by including in our model those variables described above, which measure the relevant
characteristics that are expected to affect survival. At this stage, a binary variable will enable us
to discriminate the marginal effect of being foreign. Second, we will run separate regressions for
domestic and foreign firms, in order to determine whether foreign and domestic firms respond in
different fashions to a given set of factors. Finally, we will compare the temporal evolution of the
chances of survival of the two types of entrants.

4.1

Exit of new firms

The results of estimating several specifications of our first model are reported in Table 4. The first
column displays the estimate of the unconditional impact of being foreign upon the probability
of exit, i. e. the estimate of this impact when we do not control for the characteristics of firms
other than foreignness. This estimate is presented for reference purposes mainly, and shows a
very strong effect of being foreign on both qualitative and quantitative grounds. The estimate
of -0.710 indicates that foreign firms experience a hazard rate which is about 51% lower than
domestic ones, which conforms well to the pattern in Figure 1. For example, if domestic firms
experience a 15% chance of failure, the corresponding figures for foreign firms would be about
7.4%. Moreover, the null hypothesis of no effect of being foreign is soundly rejected with a level
of confidence that is quite high indeed, as the t-statistic is above 7.
Column (2) includes the firm-specific variables discussed above. Except in one case, they
are all statistically significant and carry the expected sign. Ownership advantages are clearly
important for the prospects of new firm survival, as the proportion of college graduates in total
employment attracted a negative and significant coefficient. Larger firms experience lower chances
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Table 4: The Determinants of Firm Exit

Foreign

(1)
-0.710 a
(0.097)

(2)
0.073
(0.127)
-1.019 b
(0.405)
-0.372 a
(0.051)
-0.542 a
(0.131)
-0.096
(0.255)
-0.529 a
(0.118)

-1401.85
54.84
1203
4420

-1326.90
204.76
1203
4420

College Graduates
log of Employment
Growth
log of Plants
Limited Liability
log of MES
Entry
Concentration
Industry Growth
Foreign Presence
Log Likelihood
χ2
Number of firms
Number of observations

(3)
0.076
(0.135)
-0.902 b
(0.399)
-0.429 a
(0.055)
-0.495 a
(0.132)
-0.026
(0.259)
-0.464 a
(0.120)
0.189 a
(0.055)
2.8167 a
(0.722)
0.854
(0.585)
-0.306
(0.197)
-0.357
(0.458)
-1315.43
227.76
1203
4420

Notes: Figures in parentheses are asymptotic standard errors. Letters a, b and c indicate that the coefficients are
significant at the 1%, 5% and 10% significance levels, respectively. Estimation includes dummies identifying the
firm’s age and year of birth. The degrees of freedom in all χ2 tests are the number of reported coefficients.

of failure, our estimates indicating that if a firm is 10% larger than another, but identical in all
other respects, it has a 3.7% lower chance of exit. The number of plants operated by firms is
the only one of the firm characteristics which does not appear to be significantly related to the
survival of firms. Legal structure has the expected effect. Unlimited liability firms are more likely
to exit than limited liability ones and this effect is statistically significant. Finally, the effect of
firm growth is also negative and clearly significant.
Results with respect to the estimate of the effect of being foreign owned change dramatically
from column (1) to column (2). After controlling for the characteristics of firms included in column
(2), the impact of being foreign on the exit probability totally vanishes. Indeed, the regression
coefficient becomes positive although it is not estimated with sufficient precision to be statistically
significant.
This coefficient does not change much as we move to column (3), which also includes the
industry level variables. That is, after controlling for the characteristics of firms and industries,
the effect of foreign ownership upon survival appears to be negligible. With respect to the effect
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of the industry variables themselves, no surprises emerge from the results. Economies of scale
and entry increase the chances of failure, while industry growth reduces them. In contrast, no
significant effect from concentration or from previous foreign presence is detected.
Table 5: The Determinants of Firm Exit: Alternative Samples

Foreign
College Graduates
log of Employment
Growth
log of Plants
Limited Liability
log of MES
Entry
Concentration
Industry Growth
Foreign Presence
Log Likelihood
χ2
Number of firms
Number of observations

Majority
subsidiaries
(4)
(5)
-0.755 a
0.010
(0.109)
(0.144)
-0.943 c
(0.484)
-0.379 a
(0.059)
-0.496 a
(0.142)
-0.135
(0.329)
-0.527 a
(0.123)
0.172 a
(0.059)
2.403 a
(0.880)
1.246 c
(0.659)
-0.289
(0.210)
-0.425
(0.517)
-1219.62 -1149.03
51.30
192.80
1051
1051
3760
3760

Fully-owned
subsidiaries
(6)
(7)
-0.678 a
0.095
(0.119)
(0.152)
-1.174 b
(0.526)
-0.387 a
(0.062)
-0.383 b
(0.153)
-0.073
(0.333)
-0.520 a
(0.123)
0.167 a
(0.062)
2.463 a
(0.918)
0.989
(0.818)
-0.308
(0.211)
-0.141
(0.550)
-1118.61 -1056.37
35.86
145.02
941
941
3292
3292

Industries with
foreign entrants
(8)
(9)
-0.715 a
-0.026
(0.099)
(0.132)
-0.740 c
(0.396)
-0.334 a
(0.056)
-0.698 a
(0.128)
0.086
(0.263)
-0.413 a
(0.120)
0.035
(0.060)
2.993 b
(1.173)
1.296
(0.887)
-0.150
(0.164)
-0.373
(0.549)
-1333.81 -1263.26
53.21
194.30
1224
1224
4108
4108

Notes: Figures in parentheses are asymptotic standard errors. Letters a, b and c indicate that the coefficients are
significant at the 1%, 5% and 10% significance levels, respectively. Estimation includes dummies identifying the
firm’s age and year of birth. The degrees of freedom in all χ2 tests are the number of reported coefficients.

As explained in Section 3.1 we were concerned with the possibility that these results might
have been decisively affected by the broadness of our definition of foreign firm. Accordingly, we
ran the same regressions as above using stricter thresholds to define a firm as foreign owned.
Specifically, we used the 50% and 90% thresholds, which correspond to including only majority
and wholly owned foreign subsidiaries. Results are reported in Table 5 and were qualitatively
identical to those reported in columns (1) and (3) of Table 4.
We know from Section 3.3 that foreign and domestic entrants enter in industries with rather
different attributes. In fact, from the 581 industries where there are firms in operation in the
period, there are only 172 where entry by foreign firms is observed. From these, there are 29
industries where entry by domestic firms is not observed, leaving us with 143 industries where
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both foreign and domestic entry was observed. This may raise doubts on whether our sample
of domestic entrants form a valid control group to which foreign entrants can be compared. As
a robustness check, we ran the same regressions using a sample that included only firms in the
industries where there is both foreign and domestic entry, which reduced our sample of foreign
entrants to 562 observations. This restriction had a more dramatic effect upon the size of our
sample of domestic entrants and we had to generate another random sample of domestic entrants.
The results – in Table 5, columns (8) and (9) – are qualitatively identical to our previous results.

4.2

Exit of new domestic and foreign firms

The models we have been dealing with until now assume that the chances of survival of foreign and
domestic entrants differ only by a proportional factor. With this modeling, we have found that we
have been able to explain the differences between foreign and domestic entrants, in terms of their
survival. Of course, this may be too restrictive, as it rules out the possibility that the difference
between the two groups of firms lies elsewhere. A more flexible approach would not impose equal
effects of the independent variables across the two groups, nor a common baseline hazard function.
This amounts to estimating the model separately for domestic and foreign entrants.
The results of such an estimation (shown in Table 6) show that the determinants of domestic
and foreign firms survival are fairly similar. The estimates of the effects of the covariates have the
same sign in both equations and are broadly of the same magnitude. In order to test the equality of
the coefficients in the two equations, it might be useful to consider an equivalent way of estimating
the coefficients in Table 6. This alternative is to run a regression using the whole sample and
the complete set of variables in Table 6 plus a set of interactive terms between each one of these
variables and the foreign dummy. The coefficients on each variable will be identical to those in
column (10) while the coefficients on each interaction term will be the difference between the
coefficient in columns (10) and (11). The hypothesis that each of the coefficients in columns (10)
and (11) are identical can be tested simply by means of a t-test on the corresponding interaction
term, while a joint test of equality of several coefficients can be performed with a likelihood ratio
test. The results of this testing indicate that, jointly considered, the difference between the two
sets of estimates is not statistically significant at conventional levels, as indicated by a computed
χ2 (10) statistic of 6.2, and the same qualitative result applies to each one of the coefficients
without exception. These results thus suggest that foreign and domestic entrants are not different
in the way they respond to variations in the independent variables.
Finally, to test the hypotheses regarding the evolution of firm mortality over time, we analyze
the coefficients of the age dummies. These coefficients are not reported in the tables. Rather, we
present them in Figure 2. This figure depicts the evolution of the probability of exit, conditional
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Table 6: The Determinants of Domestic and Foreign Firm Exit

College Graduates
log of Employment
Growth
log of Plants
Limited Liability
log of MES
Entry
Concentration
Industry Growth
Foreign Presence
χ2
Log Likelihood
Number of firms
Number of observations

(10)
Domestic
-0.250
(1.231)
-0.374 a
(0.087)
-0.225
(0.212)
0.069
(0.669)
-0.572 a
(0.144)
0.203 a
(0.072)
2.646 a
(1.086)
1.703
(1.470)
-0.385
(0.270)
-0.654
(1.303)
81.44
-774.53
593
1923

(11)
Foreign
-0.874 b
(0.425)
-0.469 a
(0.073)
-0.651 a
(0.163)
0.048
(0.293)
-0.252
(0.265)
0.165 c
(0.092)
2.959 a
(1.072)
0.741
(0.660)
-0.270
(0.302)
-0.373
(0.518)
101.78
-573.99
610
2497

Notes: Figures in parentheses are asymptotic standard errors. Letters a, b and c indicate that the coefficients are
significant at the 1%, 5% and 10% significance levels, respectively. Estimation includes dummies identifying the
firm’s age and year of birth. The degrees of freedom in all χ2 tests are the number of reported coefficients.

on the covariates considered. We are mostly interested in two aspects. First, we are interested
in the evolution of these probabilities. Second, we are interested in comparing the levels of these
probabilities between foreign and domestic entrants. A meaningful comparison between foreign
and domestic entrants may be difficult due to the fact that firms in the two samples have different attributes. In order to achieve such a comparison, we estimate the time pattern of the exit
probabilities of two firms (one foreign and the other domestic) that would be identical in every
observable attribute other than foreignness. To obtain these figures we use the results of our
regression models to estimate the exit rates of two hypothetical firms, which would maintain the
same characteristics (say, the sample’s average at start-up) during their whole lifetime. These
estimates are obtained directly from the estimates of the baseline hazard functions after taking
into account the effects of the covariates given by the coefficients in Table 6. The estimated probabilities for domestic entrants are smaller than those that we typically observe among domestic
entrants, because the average domestic entrant does not possess the characteristics of the average
firm. For the same reasons, the estimated probabilities for foreign owned entrants will be larger
than those observed among these entrants. This procedure affects only the levels, not the relative
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Figure 2: Baseline Hazard Rates
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evolution of these probabilities.
Such estimates (plotted in Figure 2) show that the baseline hazard rates are lower for foreign
than for domestic firms only during the first year of life. If a difference between the exit patterns
exists, our results indicate that, except for the first year, a foreign firm will be more likely to
exit than a comparable domestic firm. During the first year, the foreign firm will exit with
lower probability – perhaps because it has a greater value of waiting, owing to greater entry
costs – but this effect vanishes after the first year. From the second year on, the foreign firm
will exit more easily. This may reflect the fact that multinationals are also often observed to
exploit the opportunities for arbitrage between locating in different countries more easily than
domestic firms. Indeed, foreign divestment may not indicate problems either in the parent firms
or in the subsidiary, but rather to changes in the strategic orientation of the parent company and
to the perception that the subsidiary no longer fits with the parent, as indicated, for example,
by Tsetekos and Gombola (1992) and Ghertman (1988). This explanation, however, is highly
speculative, as the differences between the baseline hazard rates displayed in Figure 2 are only
minor. In particular, this plot compares with the right panel of Figure 1 in Section 3.1, which
shows the empirical hazard rates, i.e. before controlling for the effect of the covariates.
While this figure reveals a very clear difference between the exit patterns of foreign and
domestic firms, the conditional exit rates in Figure 2 are very similar. Using a procedure identical
to that described above for testing equality of the coefficients in Table 6, we can test the similarity
of the two hazard functions. This test is performed by means of a likelihood ratio test on the null
hypothesis that the two sets of rates (foreign versus domestic) are identical. The computed χ2
statistics for both the equality of empirical hazard functions (that is, the parameters of baseline
hazard function without covariates) and the conditional hazard functions (that is, the parameters
of the baseline hazard function with covariates) are 58.6 and 4.0, respectively. These values lead
23

to the rejection of the null hypothesis in the first case but not in the second. Therefore, our
evidence suggests that foreign and domestic entrants do not differ in their pattern of exit over
time, after controlling for the observed characteristics.

5

Conclusion

Do foreign and domestic firms experience different chances of survival? If they do, can the
differences in these survival rates be explained by their different observed attributes?
In this paper we provide answers to the two questions above. We analyze the survival patterns
of two samples of domestic and foreign owned firms that started their operations in Portugal during
the 1980s. Firms in the two samples differ widely in a number of respects. Foreign firms are larger,
employ a larger proportion of college graduates, adopt more formal legal structures and operate
a larger number of plants. The industries they choose to enter are more concentrated, have more
significant economies of scale, experience less entry and have a greater share of employment in
foreign firms than industries entered by domestic firms. At the same time, we observe much
higher survival rates among foreign owned firms than we do among domestic ones. However, after
controlling for a relatively limited number of firm and industry characteristics, we did not find
significant differences in the failure probabilities of the two types of firms. Being foreign does not
decrease the chances of failure, does not imply different effects of the variables affecting survival,
and does not translate into different time patterns of survival. Therefore, we do not have a strong
basis for supporting the hypothesis that foreign ownership by itself implies significant changes in
the chances of survival experienced by firms.
These results are important from different perspectives. The first is to recall a well known
(but sometimes forgotten) methodological point. The fact that foreign and domestic entrants
display very different characteristics and exhibit disparate empirical patterns of survival does not
necessarily imply that they follow different dynamics of survival. Conclusions about dynamics of
entry and post-entry competition should not be based on foreignness alone. Care is also required
in deriving strong implications from our study. This is the first study to systematically compare
the patterns of survival by foreign and domestic firms, and confirmation of our findings for other
samples is advised before generalizing. Nevertheless, our results suggest that the impact of the
globalization of markets may be such that, for an economy well integrated in the world market
such as Portugal, there is no difference in the way foreign and domestic firms respond to a given
stimulus, at least as far as survival is concerned. However, researchers should also be well aware
of the fact that foreign and domestic entrants are, indeed, very different. A careful investigation
of the causes behind the observed differences of foreign and domestic entrants seems to be in order
for a deepening of our understanding of the process of entry in international markets.
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These results also have implications for the manager and the policy-maker. The implications
of the results for the manager are that, if one is confronted with entry by a new firm, one should
not assume that the new competitor will stay in the market longer just because it happens to be
foreign. Depending on the circumstances, longer lived entrants might signal fiercer competition
or, on the contrary, indicate improved chances for cooperation. Our results, however, indicate
that foreign firms exit as much as domestic firms do, provided that we are able to make the
proper comparison. Foreignness may be a summary measure for a number of characteristics, but
if one is able to observe these characteristics, namely the level of human capital in the firm, its
projected size and growth strategy, one may be able to get a better estimate of the longevity of
the competitor than by relying solely on whether the firm is foreign owned.
For the policy-maker concerned with FDI, our results mean that there is no reason to give
different treatment to domestic and foreign investment, based on different expectations about
survival performance. Clearly, there are other reasons for supporting foreign investment and our
results do not imply that there is no point in encouraging it. To the extent that foreign firms
possess different characteristics than their domestic counterparts, host countries may benefit from
the presence of foreign firms. For example, the firm-specific advantages associated to foreign
ownership normally translate into the use of more advanced technologies. One argument in favor
of supporting FDI is that foreign investment may have spillover effects, thereby contributing to the
dissemination of these new technologies. When subsidizing FDI, governments typically assume
that these effects will last for a certain number of years, during which the economy will benefit
from the investment. What our results show is that it is not reasonable to expect that foreign
firms will experience greater chances of survival than otherwise comparable domestic firms.
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Appendix: Likelihood function
The formulation of our model starts by dividing time into K intervals, K depending on the
number of survey points that we observe. In our case, the relevant intervals are equally spaced,
except the last, which is open-ended.
The observed durations are realizations of a discrete random variable T ∈ {1, ..., K}, T = t
denoting failure within the tth interval.
The discrete hazard function, which plays a key role in the statistical analysis of discrete
duration data, is expressed as
h(t) = P (T = t|T ≥ t),

t = 1, ..., K

which is simply the conditional probability that an exit occurs in the tth interval (year), given
that such interval was reached.
The corresponding probability of reaching such interval is given by the survivor function
S(t) =

Qt−1

j=1 [1

− h(j)].

We employ a very flexible specification for the hazard function, in which the exit rates are
assumed to be constant within each interval but change between intervals. This can be interpreted as a piecewise linear approximation to a possibly complex parametric hazard function. In
the jargon of the statistical duration literature, that is equivalente of saying that we assume a
piecewise-constant hazard model. Thus, the hazard function in interval t is defined as:
h(t) = eλt ,

t = 1, ..., K

where the sequence of eλt gives the yearly evolution of the exit rates. Hence, eλ1 gives the
probability of firm closure within the first year of activity, eλ2 denotes the probability of closure
during the second year, given that the firm did not exit during the first year, etc. Discrete survival
rates can be obtained from the hazard rates according to the definition provided above.
In order to account for the effects of the covariates, we extend the previous hazard function
to specify:
h(t|Xt−1 ) = eλt e(βXt−1 ) ,

t = 1, ..., K

where β denotes the vector of regression coefficients measuring the impact of a set of explanatory
variables included in vector X. The subscript t − 1 indicates that values of these variables are
updated yearly via the inclusion of their (one year) lagged values. In this way we take into account
the influence of time-varying explanatory variables upon the prospects of survival, by modeling
the probability of an event (firm closure) at time t as a function of firm and sectoral conditions
observed at t − 1.
It is clear from the equation that the ratio between the hazard rates for two firms that differ
only with respect to a covariate is constant. This implies that the effect of a regressor is to
change the hazard rate proportionally (Cox 1972), which can easily be seen in the following
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reparameterization:
log h(t|Xt−1 ) = λt + βXt−1 ,

t = 1, ..., K.

The model is estimated by maximum likelihood methods. Note that, in order to define the likelihood function, we have to distinguish between censored and uncensored observations. Whereas
in the case of a censored observation the contribution for the likelihood function is given by S(t),
i. e. the probability of survival at t, in the case of an uncensored observation such a contribution
is given by S(t) − S(t − 1) , i. e. the probability of exiting during the tth interval. We thus define
the following log-likelihood function for a firm i
LL = δi

PK−1
t=1

δt,i log[1 − e−exp(λt +βXt−1,i ) ] −

PK

t=2 δt,i

Pt−1

j=1 exp(λt

+ βXt−1,i )

where δi identifies an uncensored observation, and δt,i is an indicator that the duration falls in
the t interval.
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