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1 Introduction

A commonly accepted interpretation of the Law of Proportionate Effect identified
by Robert Gibrat (1931) is that the growth rate of a given firm is independent of
its size at the beginning of the period examined. In other words, “the probability
of a given proportionate change in size during a specified period is the same for all
firms in a given industry – regardless of their size at the beginning of the period”
(Mansfield, 1962, p. 1031).

Gibrat’s Law can be empirically tested in at least three different ways. Firstly,
one can assume that it holds for all firms in a given industry, including those
that have exited the industry during the period examined (setting the proportional
growth rate of disappearing firms equal to minus one). Secondly, one can postulate
that it holds only for firms that survive over the entire time period. If survival is
not independent of firm’s initial size – that is, if smaller firms are more likely to
exit than their larger counterparts – the empirical test can be affected by a sample
selection bias and estimates must take account of this possibility (this observation
applies in particular to new and small firms, for which the hazard rate is generally
high; see Sect. 3 below). Thirdly, one can state that Gibrat’s Law only applies to
firms large enough to have overcome the minimum efficient scale (MES) of a given
industry [for instance, Simon and Bonini (1958) found that the Law was confirmed
for the 500 largest U.S. industrial corporations].

This paper investigates whether Gibrat’s Law holds for new entrants in the
early stages of their life cycle. For each examined sector Gibrat’s Law will be
tested only within the subpopulation of new entrants, in order to assert whether: 1)
the main result obtained by previous studies – i.e. that smaller firms grow faster
than larger firms – still holds among young, small firms; 2) the alleged departure
from Gibrat’s Law over time is confirmed by the data or, conversely, a convergence
towards a Gibrat-like pattern of growth occurs with the passage of time. The paper is
organized as follows. Section 2 surveys the rich empirical literature on Gibrat’s Law,
with particular emphasis on the studies dealing with the post-entry performance of
newborn firms; Section 3 presents the dataset and discusses some methodological
issues related to estimation of Gibrat’s Law; while Section 4 conducts a within-
industry longitudinal investigation of the second version of Gibrat’s Law. Finally,
Section 5 summarizes the main results obtained in the present study.

2 Previous empirical tests of Gibrat’s Law

While early studies tended to confirm Gibrat’s Law (Hart and Prais, 1956; Simon and
Bonini, 1958; Hymer and Pashigian, 1962), subsequent research began to question
its overall validity. In this respect, the contribution by Edwin Mansfield (1962) is a
point of departure for empirical analyses of industry dynamics1.

Mansfield (1962) investigated three industries (steel, petroleum, tires) in differ-
ent time periods between 1916 and 1957.The specification used by Mansfield relates

1 For theoretical speculations on the Law, see Cabral (1995), McCloughan (1995), Sutton (1997) and
Geroski (1999).
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the logarithm of final size (measured in terms of capacity in steel and petroleum
and in terms of employment in tires) to the logarithm of initial size and investigates
whether the coefficient is equal to one (in which case Gibrat’s Law is confirmed,
while an estimated coefficient less than one implies that smaller firms grow more
than their larger counterparts. As far as the first version of the Law of Proportionate
Effect is concerned, Mansfield found that it failed to hold in seven cases out of
ten, while the second version was rejected in four of his ten samples. As correctly
pointed out by Sutton (1997, p.44), Mansfield was aware that the rejection of the
Law may be a consequence of the fact that smaller firms are more likely to die; if
this is the case, both versions of the Law may be incorrectly specified. In particular,
the second version of the Law has its main point of weakness in not having taken
into account the distribution of growth rates that would result if all firms survive.

Table 1 summarizes a selection of previous empirical studies that have dealt
specifically with Gibrat’s Law and found that small firms grow faster than their
larger counterparts.

As far as previous Italian studies are concerned, Brusco, Giovannetti and
Malagoli (1979), tested Gibrat’s Law over the 1966–1977 period for about 1,250
small firms operating in the province of Modena (in the Emilia-Romagna region of
Italy) and belonging to three manufacturing industries: ceramic tiles, metal work-
ing & mechanical, textiles. Using quarterly data on firms’ employees, they adopted
the same method as Mansfield (1962) by regressing the logarithm of final size on
that of initial size. They found the Law held in most cases when all firms were
included, but they obtained the opposite results when only surviving firms were
included (a coefficient less than one, revealing that smaller surviving firms tended
to grow faster than their larger counterparts).

The results obtained by Brusco, Giovannetti and Malagoli (1979) prompt the
following important qualification: if one assumes the reasonable hypothesis that
small firms with lower growth rates are more likely to die, estimates based on
surviving firms are affected by a sample censoring which tends to magnify the
impact of rapidly growing small firms. Thus, the rejection of the Law, and the
conclusion that smaller firms tend to have growth rates higher than their larger
counterparts, may be partly due to a sample selection bias. Most of the recent
literature has been devoted to finding an econometric specification able to deal
with this kind of problem.

In parallel to the crucial problem of sample selection, two more traditional
econometric issues arise when one tries to test Gibrat’s Law. The first concerns
the heteroskedasticity which may occur when the Law is not confirmed (if small
firms grow faster than their larger counterparts, the variance of growth should
tend to decrease with size). The second one was first discussed in a seminal paper
by Chesher (1979) and concerns the fact that, when there is serial correlation in
growth rates, ordinary least squares (OLS) estimators are inconsistent “even though
estimation proceeds using cross-sectional data” (ibidem, p. 404). The studies now
discussed have dealt jointly with one or more of these econometric problems.

For instance, Kumar (1985) used data on 1,747 UK quoted firms in manufac-
turing and services over the period 1960–1976 to measure size in terms of net
assets, physical assets, equity assets, employment and sales. Following Chesher
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(1979), Kumar controlled for persistence in growth and found weak evidence of
serial correlation; he then tested a logarithmic specification of Gibrat’s Law and
found coefficients significantly less than unity, regardless of the measure adopted.

Bronwyn Hall (1987) studied 1,778 US manufacturing firms which had already
reached a certain minimum size (measured in terms of employment) and belonged
to two samples spanning the periods 1972–1979 and 1976–1983. Unlike Mansfield
(1962), Hall directly regressed growth rates on the logarithm of the initial size and
found that the observed negative relationship between size and growth was robust to
corrections for both sample attrition and heteroskedasticity. The control for sample
bias was carried out by means of a maximum likelihood estimation of the sample
selection model, using a probit selection equation which related survival and initial
size.

Evans (1987a) analyzed 100 4-digit manufacturing industries using firm level
data drawn from the US Small Business Data Base (42,339 firms). The novel feature
of this study was its introduction of age as a possible factor – in addition to size
measured in terms of employment – in explaining departure from Gibrat’s Law.
Accordingly, Evans carried out separate estimates for firms six years old or younger
and for firms seven years or older and he included age as an additional regressor in
the econometric specification (similar to the one used by Hall, 1987). A negative
relationship between growth and size was found in 89 per cent of the industries
examined, while a negative relationship between growth and age was verified in
the 76 per cent of the industries. Like the previous study, the estimation procedure
controlled for sample selection bias and heteroskedasticity (both in Hall, 1987 and
in this study heteroskedasticity was dealt with using White (1980)’s correction).
Similar results were obtained in the companion study by Evans (1987b).

Evans’s two studies suggested that the proportional rate of growth of a firm
conditional on survival is decreasing both in size and age. Interestingly for the
purposes of the present study, his results were confirmed by Contini and Revelli
(1989) using data from a panel of manufacturing firms located in the Northern Italian
region of Piedmont (although the departures from Gibrat’s Law were considered
“modest” by Contini and Revelli).

The joint influence of size and age on firms’ growth patterns suggests that
small and young firms must “rush” in order to survive in the market, whereas
more established and larger firms tend to converge towards a Gibrat-like pattern
of growth. In economic terms, young firms entering the market at a sub-optimal
scale may experience decreasing average costs and enjoy rapid growth, while well-
established mature firms can relax along a flattening average cost curve (seeAcs and
Audretsch, 1990; Audretsch, 1995). Differently from Evans (1987a,b), our study
focuses only on young firms (less than 6 years old) and age will not be an additional
regressor but rather a longitudinal dimension (see Sect. 3).

Dunne, Roberts and Samuelson (1989) confirmed the empirical patterns found
in the studies discussed above: within each age category, growth rates decline along
employment size classes, while within each size class, growth rates decline with
increases in plant age. Dunne, Roberts and Samuelson obtained these results from
data on 219,754 individual plants – rather than firms as in the previous studies –
collected in five US censuses of manufactures (1963-67-72-77-82). Unlike Evans
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(1987a,b) and Hall (1987), the authors did not use a standard sample selection
model but preferred a grouping procedure which enabled them to represent 15
combinations of age and size classes by means of 15 dummy variables.

In contrast to the previous American studies, Wagner (1992) did not control
for sample selection and heteroskedasticity but for autocorrelation in growth rates.
Using data on around 7,000 manufacturing establishments in Lower Saxony over the
period 1978–1989, he found that the validity of Gibrat’s Law was rejected in most
cases, but he did not come up with systematic evidence that small firms grow faster
than larger ones. In contrast with Kumar (1985) and Dunne and Hughes (1994, see
below), Wagner found a “persistence of change” (ibidem, p.129) whereby growth
appeared to be an autocorrelated process (the presence of contrasting results on
the possible persistence in firms’ growth has been pointed out by Caves, 1998, pp.
1949–1950).

Another important contribution to investigation of Gibrat’s Law has been made
by Dunne and Hughes (1994), who used the original Mansfield-Chesher specifi-
cation (see Sect. 3) and tested the Law of Proportionate Effect over the periods
1975–1980 and 1980–1985 using 2,149 quoted and unquoted UK companies be-
longing to 19 different manufacturing industries. After controlling for sample attri-
tion and heteroskedasticity by means of standard procedures similar to those used
by Hall (1987) and Evans (1987a,b), Dunne and Hughes found further confirmation
that smaller companies tend to grow faster than larger ones; they also found that
younger companies, for a given size, tended to grow faster than old ones. These re-
sults proved robust after controlling for autocorrelation in growth rates (very weak
in this particular sample; see Dunne and Hughes, 1994, pp. 129–130).

José Mata (1994) studied the relationship between size – measured in terms
of employment – and growth for 3,308 entrants into Portuguese manufacturing in
1983. Mata did not use the Mansfield-Chesher specification, but instead made direct
estimates of growth depending on size. After controlling for sample attrition and
heteroskedasticity in the usual ways (sample selection model and White’s correc-
tion), he found an overall negative relationship between initial size and post-entry
rate of growth. This result concerning newborn firms was consistent with previous
studies on incumbent firms. Interestingly enough, over the post-entry period 1984–
1987, the negative relationship between size and growth proved to be rather stable,
with no indication of convergence towards a Gibrat-like pattern of growth.

More recently, Hart and Oulton (1996, 1999) have used data on 87,109 UK
incumbent companies over the period 1989–1993 and tested the Chesher-Mansfield
specification measuring size in terms of employment, sales and net assets. In all
cases, they found both an overall estimated coefficient of less than one: on average,
small firms grow more quickly than larger ones. Unlike most previous studies, Hart
and Oulton (1996) did not control for sample selection.

An important recent contribution has been the paper by Harhoff, Stahl and
Woywode (1998). Although the purpose of this study is not direct verification
of Gibrat’s Law, but rather examination of the relationship between firm’s legal
form and survival and growth, it introduces initial size (in terms of employment)
and age in the growth equation as controlling variables. The estimates are based
on data concerning 10,902 West German firms over the period 1989–1994. After
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controlling for sample attrition (Heckman’s model) and heteroskedasticity (White’s
correction), the authors confirm previous results on the negative correlation between
employment growth and firm’s size and age.

Almus and Nerlinger (2000) focused their attention on firms younger than six
years, using West German manufacturing data on start-ups in the period 1989-1996
(subdivided into five periods with the following number of observations: 1990–
1992: 784 firms; 1991–1993: 1,420; 1992–1994: 2,831; 1993–1995: 3,495; 1994–
1996: 4,278). The chosen logarithmic specification of Gibrat’s Law is taken from
Chesher (1979) and hence controls for autocorrelation, but not for heteroskedas-
ticity and sample selection. Almus and Nerlinger find that the Law is rejected in
all cases with the estimated parameters smaller than one, and except for two cases
always significantly different from one; in addition, the deviation from Gibrat’s
Law decreased with increasing firm size.

Fotopoulos and Louri (2001) perform a non-parametric Kernel Density estima-
tion, an Ordinary Least Squares estimation and a Quantile Regression in dealing
with a sample of 2,640 Greek manufacturing firms that were active both in 1992
and 1997, in this way escaping the problem of firms exiting before the end of the
period. Firm size and firm age are found to exert a definitely negative effect on
growth, in particular in the case of fastest growing firms.

Controlling for various factors characterizing the sample firms, their capital
structure, performance, human capital, and local labor market conditions, Heshmati
(2001) shows that the relationship between the growth, size and age of firms is very
sensitive with respect to the method of estimation, functional form and definition of
growth and size. In a preliminary study on the post-entry performance of newborn
firms in the instruments industry, Lotti, Santarelli and Vivarelli (2001) carry out
separate estimates for micro-firms (having fewer than 5 employees) and larger firms,
controlling for sample attrition (Heckman’s two-step procedure), heteroskedasticity
and autocorrelation. While in general Gibrat’s Law is not confirmed, once attention
is focused on firms’ post-entry evolution a non-monotonic convergence toward a
Gibrat-like pattern of growth is identified. Finally, Becchetti and Trovato (2002),
investigating a sample of Italian firms in various industries, find that the hypothesis
of independence of firm growth from the initial size is not rejected for larger firms
with more than 100 employees, whereas Gibrat’s Law does not hold in the case of
smaller firms with less than 100 employees.

3 Data and methodology

3.1 Data

The main hindrance to empirical analysis of the post-entry performance of new-
born firms has been the lack of longitudinal data sets tracking the evolution of firms
subsequent to their birth. In this paper we use a unique data set from the Italian
National Institute for Social Security (INPS). This data set identifies new manu-
facturing firms (with at least one paid employee) born in January 1987 and tracks
their post-entry employment performance at monthly intervals until January 1993.
No information on firms with zero paid employees is obtainable from the INPS
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file; however, these firms usually identify “solo self-employment” (as defined by
Bögenhold, Fachinger and Leicht, 2001) which only occasionally becomes true en-
try with positive employment growth rates in the follow-up period. Thus, focusing
on such firms is not particularly important for the purposes of this study.

All private Italian firms are obliged to pay social security contributions for their
employees to INPS. Consequently, the registration of a new firm as “active” signals
an entry into the market, while the cancellation of a firm denotes an exit from it
(this happens when a firm finally stops paying national security contributions). For
administrative reasons – delays in payment of the social security contributions,
for instance, or uncertainty about the actual status of the firm – cancellation may
sometimes be preceded by a period during which the firm is “suspended”. The
present paper considers these suspended firms as exiting from the market at the
moment (month) of their transition from the status of “active” to that of “suspended”,
while firms which have halted operations only temporarily (for one or a few months)
during the follow-up period, and which were “active” in January 1993, have been
treated as survivors.

In addition to the procedure described above, the original INPS file was sub-
jected to a further control, in order to identify entry and failure times correctly and
to detect inconsistencies in individual tracks due to administrative factors, prob-
lems related to file truncation in January 1993, cancellations due to firm transfers,
mergers and take-overs. This cleaning procedure reduced the total number of firms
in the database from 1,889 to 1,570.

3.2 Econometric methodology

The central relationship tested in this study is the original logarithmic specification
of Gibrat’s Law:

log Si,t = β0 + β1 log Si,t−1 + εi,t . (1)

Following Chesher (1979, p.404), if both sides of equation (1) are exponenti-
ated, it becomes clear that if β1 is equal to unity, then growth rate and initial size are
independently distributed2 and Gibrat’s Law is in operation. By contrast, if β1 < 1
smaller firms grow at a systematically higher rate than do their larger counterparts,
while the opposite is the case if β1 > 1.

If – as in the majority of previous studies – growth and exit are not treated as
homogeneous phenomena (that is assuming the disputable hypothesis that exit is
equal to a minus one rate of growth), empirical estimates need to deal only with
surviving firms, obtaining results conditional on survival (i.e. we have to deal with
conditional objects). By using such a methodology, Audretsch et al. (1999) found
that, for Italian manufacturing, the post-entry growth rates of surviving firms are
negatively correlated with their start-up size.

In this paper we use the quantile regression as a suitable methodology to deal
with conditional objects by hypothesizing the existence of an unobserved behav-
ioral model. Normally, this leads to a deviation of the distribution of the error

2 Following a random walk (with drift) stochastic process.
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terms from the canonical hypotheses of normality and homoskedasticity. In such a
framework, the quantile regression (QR) represents a robust alternative to the least
squares estimation: it consists in a Least Absolute Deviation estimator (LAD) that
fits the median to a linear function of the covariates. In this way, the estimates are
robust for all the deviations from the normality of the error terms and especially for
the presence of outliers. This methodology defines the conditional quantiles as a
minimization problem of a non differentiable function in β that can be easily solved
by linear programming (Buchinsky, 1995). The point of departure is the definition
of the sample quantiles, which is extended then to a linear model (Koenker and
Bassett, 1978).

The θth sample quantile, with 0 < θ < 1, is defined as the:

min
b∈R


 ∑

i∈{i:yi≥b}
θ |yi − b| +

∑
i∈{i:yi<b}

(1 − θ) |yi − b|

 . (2)

Dealing with the simple linear model yi = β′xi+εi, the θth regression quantile
is defined as the solution to an analogous minimization problem as the one reported
in equation (2).

min
b∈Rk


 ∑

i∈{i:yi≥xib}
θ |yi − xib| +

∑
i∈{i:yi<xib}

(1 − θ) |yi − xib|

 . (3)

Solving for b we have a robust estimate of β. To avoid any further restric-
tions about the distribution of the error terms, we use a bootstrapping technique to
estimate the covariance matrix (Efron, 1979).

Finally, since the possible occurrence of persistence in firms’patterns of growth
represents in turn a violation of the Law of Proportionate Effect, we tested for this
possibility by using annual growth rates (as in Kumar, 1985 and Dunne and Hughes,
1994): in the vast majority of cases no significant AR(1) process emerged, so that
specification (1) was not extended (see Table A2 in the Appendix).

The application of the econometric methodology described in the present sec-
tion to the dataset described in Section 3.1 above in the empirical test of equation
(1) should shed some light on the following two questions:

a) Is the overall inverse relationship between size and growth – found by most
of the studies discussed in the previous section – confirmed during the infancy of
newborn firms (that is within the subpopulation of new entrants)?

b) Is there a convergence towards a Gibrat-like pattern of growth with the
passage of time?

Whereas positive answer to the first question would provide support to the results
obtained by Audretsch et al. (1999) in relation to surviving firms only, positive
answer to the second one would shed new light on the selection and adjustment
mechanisms that characterize the early stages of the firm life cycle. In fact, if both
hypotheses are supported by the data, one may argue that Gibrat’s Law exhibits a
behavior strictly dependent on firm’s life cycle: it fails to hold during the first years
after start-up and becomes acceptable once a certain threshold in terms of size and
age is reached.
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Given the characteristics of the data base, which includes all firms born in Jan-
uary 1987 with at least one paid employee, and the specific features of the Italian
industrial system (dominated by small firms), most firms in our sample showed
a small start-up size, with micro-firms having less than 5 employees representing
more than 50 per cent of the initial sample. Taking into account the cleaning pro-
cedures described in the first part of this section, and owing to problems of small
sample size over time (until January 1993) for some industries, only six industries
were examined (for a total of 855 firms born in January 1987, out of 1,570).

The descriptive statistics in Table 2 provide an overview of new firms’ patterns
of growth across the six industrial sectors selected.3 Firstly, both the variation in
the mean value and in the standard deviation of start-up size across industries are
sufficiently large, with the average entry size ranging from 7 employees (rubber &
plastics) to 14 (footwear & clothing). Secondly, at the end of the period (six years
after start-up) the average size increases fourfold in the food industry, and doubles
or nearly doubles in electrical & electronic engineering, footwear & clothing, and
rubber & plastics, whereas it grows less markedly in the remaining industries: 57 per
cent in instruments, 43 per cent in wood & furniture. As regards growth rates, one
notes that, in all sectors, they are very high in the first year, but lower immediately
after. Moreover, we observe a strong departure from normality of the logs of firms
size (see the Kolmogorov – Smirnov normality test reported in Table 2) especially
in the first years after start-up. These results suggest the presence of a discontinuity
in new firms’ patterns of growth along the early stages of their life cycle.

4 Results

We studied, for the overall period and year by year, the effects of firm size on growth
at different quantiles (θ[0.10], θ[0.25], θ[0.50], θ[0.75], θ[0.90]).4 In Tables 3a and
3b we report the complete QR results from the estimation of equation (1) in relation
to the median (θ[0.50]) quantile only, whereas the sole values of β1 found from
the estimates on various quantiles are reported in Table A1 in the Appendix.5 In
particular, the first column of each panel of Tables 3a and 3b sets out the results from
the estimations carried out for the entire six-year period (1987–1993), along with
the usual statistical diagnostics, including a specific Wald test for the validity of
Gibrat’s Law (β1 = 1; question (a) posed in the previous section) and sample sizes
with and without exits.6 In the following columns the same estimations are repeated
for each year, in order to test the possible convergence path with the passage of
time (question (b) posed in Sect. 3 above). Thus, 7 estimates are presented for the
entire sample (all industries) and for each industry.

3 Of course, the observed patterns of both average sizes and growth rates depend on the combination
between employment growth in surviving firms and the exit of the slow growing ones.

4 We performed also OLS and sample selection estimates. Since the results are consistent with the
reported QR ones, they have not been inserted in the paper but are available from the authors upon
request.

5 The regression diagnostics from these estimates are available from the authors upon request.
6 Besides the Wald test, also unit root-like tests were carried out, with similar findings. Results from

application of this procedure are available from the authors upon request.
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Let us first consider the results for the six-year period (1987–1993). In five out
of six industries (with the exception of food) and in the aggregate estimate, the QR
estimates of β1, although significantly different from zero,7 are significantly less
than one.8 This confirms that, in general, smaller firms grow faster than their larger
counterparts over the entire period.

Even more interesting results are yielded by the separate estimations carried
out for each year and each industry. In five industries out of six, Gibrat’s Law fails
to hold in the year immediately following start-up, whereas it holds, or fails less
severely, when firms approach maturity. In all sectors (apart from food) only in
the first year following start-up do the QR estimates yield a β1 significantly less
than one, while an almost monotonic convergence of β1 towards one occurs in the
subsequent years, with the Wald test never rejecting Gibrat’s Law.9

As reported in Table A1 in the Appendix, equation (1) has been estimated
also for the (θ[0.10], θ[0.25], θ[0.75], θ[0.90]) quantiles. Consistently with the
results obtained from estimations on the median quantile, the β1 coefficients show
a convergence towards 1 with the passage of time (although they also show, not
surprisingly, a wider dispersion from the convergence value – 1.000 – that is instead
a focal point for the median quantile regression).

Thus, in the five industries for which Gibrat’s Law is initially not confirmed,
one finds that smaller entrants rush to achieve an acceptable size immediately after
their start-ups, while once they reach (in subsequent years) a size large enough to
enhance their likelihood of survival their pattern of behavior matches that of larger
entrants.

The most significant exception is the food industry, where for the entire period
and for each of the six years following start-up Gibrat’s Law is never significantly
rejected. This finding suggests that some industry-specific determinants of firm
growth are in operation. The regularity over time in the patterns of post-entry
growth by small and larger entrants in the food industry indicates that, more than
strategic interdependence within submarkets, in this case it is independence across
submarkets that may be involved (see Sutton, 1997, 1998).10

5 Conclusions

With the focus specifically on new entries, the main finding of this paper is that, in
some selected industries in Italian manufacturing, Gibrat’s Law of Proportionate
Effect exhibits a behavior which depends on the life cycle of the firm. In effect,

7 Cf. the stars on the estimated coefficients β1 reported in Tables 3a and 3b.
8 Cf. the stars on the values of the Wald test for β1 = 1.
9 Moreover, we tested the stability of the estimated β1 over time through a pooled regression with

time dummies interacted with the log St−1 variable. Results confirm that in the first period the estimated
β1 significantly differ from the remaining time intervals.

10 In fact, seventeen out of eighty-one entrants (21%) are bakeries, which by definition operate in very
small markets (neighbourhoods rather than municipal areas) which in most cases are characterized by
the presence of a single firm. Thus, even new entrants with a very small start-up size are likely to operate
at the MES level of output of their submarkets and do not need to rush for enhancing their likelihood of
survival.
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for five out of six industries taken into account, we found that the Law fails to
hold during the first year following start-up – when smaller entrants grow faster
than their larger counterparts – whereas it becomes acceptable once a minimum
threshold in terms of size and age has been reached.

In sum, the statistical regularities that emerged from the estimates carried out
in Section 4 are such that both questions raised in Section 3 can be answered in
the affirmative: not only is the overall inverse relationship between size and growth
confirmed during the infancy of newborn firms in some industries, but these firms
display a convergence towards a Gibrat-like pattern of growth with the passage
of time. This means that – within the subpopulation of new entrants – smaller
firms, which entered the market at a sub-optimal scale, have initially to rush in
order to reach a size comparable to that of larger entrants, while subsequently they
converge towards random growth rates (Gibrat-like). Of course, this evidence is
not in contrast with a possible rejection of Gibrat’s Law once incumbents are taken
into account together with new entrants: in this case, the test is heavily influenced
by the comparison between the patterns of growth of (smaller) new entrants and
(larger) incumbents. An extension of the present analysis to the consideration of the
comparison between the two subpopulations might be matter of further research.

From a theoretical viewpoint, these empirical findings appear to be consistent
with the model put forward by Cabral (1995): entering the market implies capacity
and technology costs which can involve some degree of sunkness. Newborn firms
build only a fraction of their long-run capacity and technology in the first period
after entry. In a Bayesian framework (Jovanovic, 1982; Pakes and Ericson, 1998),
small new firms invest a lower fraction because they may have a lower efficiency
and a higher expected probability of exit than their larger counterparts. In other
words, small less efficient entrants are more likely to exit than are large entrants
and so – since entry costs are sunk – it is optimal for them to invest more gradually
and thus experience higher growth rates immediately after start-up.

Finally, our results also implicitly corroborate John Sutton’s (1997, 1998) as-
sumption that any industry, as conventionally defined in official statistics, usually
contains several clusters of products, some of which compete closely whereas others
do not compete at all. The combination of the interdependence and the independence
effects determines the patterns of post-entry growth observed in each industry.
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Table A2 Persistence in firms’ patterns of growth

Gi,t = α0α1Gi,t−1 + ηt ∼ AR(1)
where Gt is the growth rate of firm i at time t

Electrical & electronic engineering
1987–1993 1989 1990 1991 1992 1993

α0 −0.02 0.31∗∗∗ 0.13∗∗∗ 0.08* 0.05 −0.02
α1 0.00 −0.03 −0.04 0.02 −0.15 −0.07
F 0.00 1.04 0.56 0.03 2.08 0.56
R2 adj. −0.01 0.00 −0.01 −0.01 0.01 −0.01
Whitea 0.30 1.59 0.06 1.72 1.45 1.84

Instruments

1987–1993 1989 1990 1991 1992 1993
α0 0.01 0.24∗∗∗ 0.14∗∗∗ 0.16∗ 0.04 0.00
α1 0.00 0.02 −0.08 −0.48∗ −0.04 0.00
F 0.00 0.69 1.51 11.99∗∗∗ 0.73 0.00
R2 adj. −0.01 0.00 0.00 0.07 0.00 −0.01
Whitea 1.36 3.44∗∗ 0.90 5.70∗∗∗ 1.59 0.52

Food

1987–1993 1989 1990 1991 1992 1993
α0 −0.04 0.47 0.07 0.30 0.03 0.01
α1 0.03∗∗ 0.04 0.05∗ -0.52 0.01 -0.13
F 5.68∗∗ 0.08 3.07∗ 2.59 0.03 1.71
R2 adj. 0.11 −0.02 0.04 0.03 −0.03 0.02
Whitea 0.90 1.06 0.31 2.61∗ 3.15∗∗ 1.16

Footwear & clothing

1987–1993 1989 1990 1991 1992 1993
α0 0.01 0.24∗∗∗ 0.07∗ 0.09∗∗ 0.03 0.00
α1 0.00 −0.01 0.01 −0.08 0.12 −0.02
F 0.59 0.14 0.18 0.74 1.15 0.14
R2 adj. 0.00 0.00 −0.01 0.00 0.00 −0.01
Whitea 0.73 0.27 0.15 0.45 0.69 1.61

Wood & furniture

1987–1993 1989 1990 1991 1992 1993
α0 0.04 0.04 0.12∗∗ 0.20 0.18∗ 0.07∗∗

α1 0.02 0.04 0.10 −0.28 −0.17 −0.05
F 1.76 6.47∗∗ 0.44 1.38 4.03∗∗ 1.38
R2 adj. 0.01 0.06 −0.01 0.00 0.04 0.01
Whitea 2.55∗ 5.27∗∗∗ 0.07 3.33∗∗ 3.77∗∗ 3.61∗∗

Rubber & plastics

1987–1993 1989 1990 1991 1992 1993
α0 0.06 0.59∗∗ 0.08∗∗ 0.09 0.03 0.06
α1 −0.01 −0.04 0.00 −0.04 −0.20∗∗ −0.04
F 0.14 0.20 0.01 0.03 5.04∗∗ 0.11
R2 adj. −0.01 −0.01 −0.01 −0.01 0.06 −0.01
Whitea 0.88 0.19 0.15 0.04 2.93∗ 0.04

∗∗∗ = significant at 99% level of confidence; ∗∗ = significant at 95%
level of confidence; * = significant at 90% level of confidence.
a, F- statistic; null hypothesis: homoskedasticity; in case of het-
eroskedasticity (at least at 90% level of confidence) a consistent
covariance matrix was used (White’s correction).
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