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ABSTRACT. We present an empirical analysis of the deter-
minants of growth for a sample of Italian small and medium
sized firms. We show that, when investigating a sample which
includes firms between 10 and 50 employees and a set of vari-
ables larger than those usually considered in the literature,
growth — net of industry characteristics and ex ante market
power — turns out to be significantly affected not only by
size and age, but also by state subsidies, export capacity and
credit rationing. By adopting a multivariate approach we also
show that these findings are confirmed after controlling for
heteroskedasticity, survivorship bias and serial correlation.
Our results suggest that the hypothesis of independence of firm
growth from the initial size and other factors (usually referred
to as Gibrat’s law in the literature) is not rejected for large
firms, while it does not hold for small and medium sized firms
under financial constraints in a “bank-oriented” financial
system in which access to external finance is difficult.

1. Introduction

Since 1931, when it was first formulated, Gibrat’s
law has been a useful theoretical benchmark for
theoretical and empirical research on the determi-
nants of firm growth. Its two main points may be
summarised as follows: (i) the rate of growth of a
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firm is independent from its size at the beginning
of the period; (ii) the probability of a given rate
of growth during a specific time interval is the
same for any firm within the same industry. It is
worth noting that the second point is more general
than the first one and it implies that, after con-
trolling industry characteristics, the expected
growth rates should not be affected by any other
variable.

Most empirical analyses reject the hypothesis
of independence of growth from size and age.
Firm growth is significantly and negatively related
to size and age when only surviving firms are con-
sidered and, to a lesser extent, when survivorship
bias is taken into account. The paucity of avail-
able data prevented investigation in other direc-
tions of interest. More detailed empirical analysis
of the determinants of growth going beyond the
traditional size-age-growth relationship should be
of great relevance both for economists and poli-
cymakers. To consider an example, the relation-
ship among firm size, availability of external
finance, access to foreign markets and ownership
structure has been largely neglected even though
it may provide significant policy insights on the
optimal corporate governance and regulation of
financial institutions in support of industrial and
economic growth. This paper aims to fill this gap
by considering a large set of potential determinants
of firm growth. The paper is divided into five
sections (including introduction and conclusions).
In the second section we briefly describe theoret-
ical and empirical findings showing that a signif-
icant impact of size and age on firm growth has
been found for different countries and estimation
periods. In the third section we present some
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descriptive findings regarding the determinants of
growth for a sample of about 4000 Italian firms
between 1989 and 1997. In the fourth section we
present our econometric results which control for
heteroskedasticity, serial correlation and sur-
vivorship bias. These results show that size and
age are not the only determinants of growth and
that financial constraints and access to foreign
markets have a significant impact on the growth
of small and medium sized firms.

2. The theoretical and empirical literature on
Gibrat’s law: the state of art

Theoretical contributions to the determinants
of firm size may be divided into stochastic and
deterministic approaches. The stochastic approach
holds that in a world with no ex ante differences
in profits, size and market power across firms, all
changes in size are due to chance. The determin-
istic approach assumes, on the contrary, that dif-
ferences in the rates of growth across firms depend
on a set of observable industry- and firm-specific
characteristics.

According to Mansfield (1962) Gibrat’s law
may be tested in three different versions. It may
in fact hold: (i) for all firms within a given
industry in the considered time interval including
also firms which did not survive; (ii) only for sur-
viving firms in the considered period; (iii) only for
firms large enough to reach the minimum efficient
scale (MES).

Empirical tests of Gibrat’s law usually follow
three directions: (i) a regression of the log of
current size on the log of the beginning of period
size in which the null hypothesis of a slope equal
to one is tested; (ii) a regression of the rate of
growth at the beginning of period on size (and
eventually on other variables); (iii) a regression of
the type (i) in subgroups divided according to size,
age or other variables which may be thought to
affect growth.

All of these approaches have to overcome three
fundamental problems. First, (survivorship bias) if
the investigation is based only on surviving firms
it is very likely that the selection of the sample is
significantly correlated to the same variables
which may potentially affect firm growth. A
typical example is that small firms may be more
likely to fail and may not be more likely to grow

than larger firms. If this is true Gibrat’s law will
be rejected when tested only on surviving and not
rejected when tested on surviving and non sur-
viving firms. Second, if Gibrat’s law is rejected
and small firms grow more than large firms, the
variance of growth should decrease with firm size
generating heteroskedasticity problems.' Third,
ordinary least squares generate inconsistent esti-
mates if growth is serially correlated.

When testing for the determinants of firm size
it is necessary — if we intend to test the first
version of Gibrat’s law — to correct for het-
eroskedasticity and serial correlation by adopting
an estimation approach which weights results in
the surviving firm sample for the effects of various
regressors on the probability of survival at the
beginning of the estimation period.

The last thirty years witnessed a large number
of empirical papers which only partially took into
account these problems and tested Gibrat’s law in
the United States,” in England,® in Portugal,* in
West Germany,” in Italy® and in Canada.” More
specifically, while Dunne and Hughes (1984) and
Mata (1994) correct for all of the three factors,
Wagner (1992) does not correct for heterskedas-
ticity, Evans (1987) and Hall (1987) correct for
autocorrelation and Kumar (1985) for both het-
eroskedasticity and survivorship bias.

Contrary to Kumar (1985) and Wagner (1992),
most of the above mentioned studies find a sig-
nificant role of size on firm growth (Mata, 1994;
Hall, 1987; Acs et al., 1987; Dunne et al., 1988)
and some of them also find a role for age (Dunne
et al., 1988). This last finding is consistent with
the idea that firms gradually learn their relative
efficiency in the market after entry and need to
grow at a higher rate if they want to survive
(Jovanovic, 1982; Audretsch et al., 1995; Geroski,
1995; Baldwin and Rafiquzzaman, 1995).

The paper by Harhoff et al. (1998) is, to our
knowledge, the only one showing that variables
different from size and age may significantly
affect the rate of growth. In particular the authors
find that limited liability firms experience signif-
icantly more rapid growth than unlimited liability
firms. The likely explanations of this result are
that higher personal wealth at risk in unlimited lia-
bility firms reduces incentives to invest in risky
opportunities which may foster firm growth (Saint
Paul, 1992; Zhang, 1998). Needless to say that this
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result has much broader normative implications
than that on the age-size growth relationship.
Proceeding along this direction our paper will
identify in the next sections other relevant deter-
minants of growth by investigating among vari-
ables such as access to foreign markets, financial
constraints and ownership concentration.

3. The determinants of firm growth:
descriptive findings

The Mediocredito database is a three-wave survey
(1989-1992, 1992-1994 and 1995-1997) con-
ducted on a sample of more than 5,000 firms taken
from the Italian manufacturing industry.® The
sample is stratified and randomly selected (it
reflects the geographical and dimensional distrib-
ution of Italian firms) for firms with 11 to 500
employees. It is organised by census for firms with
more than 500 employees.” In all of the three
samples both qualitative and quantitative data
(balance sheets for the 1989-1997 period) are
collected. Qualitative data provide, among other
things, information on ownership structure, avail-
ability of external finance, entitlement to state
subsidies, and successful introduction of products
and processes.'”

Descriptive features of the sample (Table I)
show that more than 60 percent of the surveyed
firms have less than 50 employees. Ownership
structure is highly concentrated as the average
share of the first shareholder and of the control
group are of about 50 percent and higher than 80
percent respectively. 60 percent of firms are
family-owned. In this respect the sample reflects
a typical feature of many industrialised economies
in which family ownership plays a relevant role."
The inspection of the quantitative variables, which
are relevant for our analysis, shows other inter-
esting features of the sample (Table II). More than
60 percent of the firms have less than 50
employees and do not invest in R&D. Return on
investment is negative for 20 percent of firms and
not higher than 2 percent for more than 60 percent
of them. More than 40 percent of the firms have
only one controlling shareholder.

To check whether our findings are robust with
respect to the survivorship bias effect we consider
the last two waves of the Survey (1992-1994 and
1995-1997). We include in the sample only those
firms participating in both surveys plus those
participating in the first, but not in the second. We
therefore test the effect of 1994 variables on the
1995-1997 rate of growth.

TABLE I
Descriptive features of the Mediocredito sample (1995-1997) (percent values except *)

North West North East Centre South Italy
Small (11-50 empl.) 47.19 38.00 5.78 8.98 64.60
Medium (51-100 empl.) 43.02 37.35 7.41 12.06 15.30
Large (more than 100 empl.) 34.71 50.05 7.18 8.05 20.10
High-tech sectors 4.79 4.07 3.6 9.42 4.98
Specialised Sectors 29.06 32.52 16.71 11.52 25.64
Scale sectors 29.53 24.07 25.84 30.89 27.57
Traditional sectors 36.61 39.35 53.86 48.17 41.81
Family owned 62.34 60.24 56.3 57.77 60.14
Avg. number of controlling shareholders* 1.92 2.03 1.78 1.70 1.93
Avg. share of the control group 82.14 86.79 81.75 73.25 83.06
Avg. share of the first shareholder 47.89 50.51 53.30 42.50 48.81
Avg. share of the second shareholder 15.85 16.33 10.55 12.27 15.37
Avg. share of the third shareholder 5.93 6.13 4.34 4.77 5.81
Avg. share of remaining shareholders 3.62 3.87 3.93 4.37 3.82
Participating in groups 25.31 26.63 20.05 26.88 24.96
Exporters 76.98 74.72 65.81 53.93 71.5
Subsidised firms 35.96 35.02 34.41 53.89 37.69
Subcontracting firms 25.34 33.04 29.86 18.50 28.08
Avg. share of controlling shareholders 94.15 149.90 136.99 90.10 118.99
Avg. number of controlling shareholders* 1974 1969 1979 1977 1972
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TABLE I
Distribution of relevant quantitative variables in the sample

Percentiles Size Age Average Number of Financial Leverage
share of the controlling pressure
control group shareholders
10 15.00 1952 40 1 0.04 0.27
20 18.33 1963 59 1 0.11 0.35
30 21.67 1970 80 1 0.17 0.40
40 27.00 1974 99 1 0.24 0.44
50 33.00 1978 100 2 0.31 0.49
60 43.33 1980 100 2 0.40 0.54
70 62.33 1984 100 3 0.47 0.59
80 102.13 1987 100 3 0.58 0.66
90 259.20 1990 100 More than 3 0.75 0.74
100 10233.00 1997 100 More than 3 309.00 1.24
Percentiles Rents R&D per Share of Share of ROI
employee subsidised subcontracted
investment output
10 0.07 0 0 0 -0.02
20 0.15 0 0 0 -0.01
30 0.20 0 0 0 0.001
40 0.23 0 0 0 0.01
50 0.27 0 0 0 0.01
60 0.31 0 0 0 0.02
70 0.36 0.01 0 30 0.03
80 0.41 1.35 20 100 0.05
90 0.49 3.81 50 100 0.07
100 334.7 3240.74 100 100 0.46

Variable legend: Size: number of employees (1995-1997 average); Age: firm age; Average share of the control group: cumula-
tive percentage of equity held by controlling shareholders; Financial pressure: interest expenditures/(gross profits + depreciation
+ interest expenditures); Leverage: the 1994 ratio of debt versus banks to total assets. Rents: (profits before tax + depreciation +
interest payments-cost of capital *capital stock)/value added. Share of subsidised investment: percentage of investment expendi-
tures covered by soft loans or grants (1995-1997 average); Share of subcontracted output: percentage of output sold as subcon-

tractor; ROI: return on investment.

Descriptive findings on three-year average rates
of growth in the last wave (1995-1997) for dif-
ferent subgroups of firms show that the overall
sample three-year rate of growth is of about 4
percent for surviving firms and of 2 percent when
we also consider firms which did not survive
(Tables III and 1V). Age and size do matter. Size
accounts for a significant dispersion of this
average as 30 percent of the smallest firms in the
sample that survived have a 7 percent rate of
growth against a 2 percent of the 30 percent of
largest firms (a negative rate of growth of 2
percent when we correct for firms which did not
survive). Using the same distribution percentiles
we compare the three-year rates of growth of

young and old firms, and of firms with high and
low levels of leverage and financial pressure. If
we just consider surviving firms the rate of growth
for young firms is eight times as high as that of
old firms (8 percent against 1 percent). If we
consider also financial variables we find that the
differences in relative rates of growth among
subgroups go beyond the well established stylised
facts regarding size and age, already found in
other countries and in different periods. Firms
with higher availability of external finance (high
leverage firms) grow much more than low
leverage firms with the difference being more than
double for firms with less than 50 employees.
Firms which were credit constrained in 1994 had
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TABLE III
Descriptive findings on small and medium sized firm growth (1995-1997) — surviving firms only

All firms Firms with Firms with Firms with
more than less than less than
100 employees 100 employees 50 employees

Obs. Mean Obs. Mean Obs. Mean Obs. Mean
All firms 4403 0.04
North-West 1880 0.03 459 0.02 1421 0.03 1140 0.03
North-East 1201 0.06 243 0.05 958 0.06 770 0.06
Centre 759 0.03 103 0.01 656 0.03 571 0.03
South 563 0.06 110 0.09 453 0.05 351 0.05
Firms affiliated to a group 1082 0.04 536 0.03 519 0.04 333 0.04
Subsidised firms 1829 0.06 463 0.06 1366 0.06 1008 0.06
Subcontractors 1686 0.04 336 0.03 1351 0.04 1104 0.05
Exporters 3137 0.04 809 0.04 2328 0.05 1814 0.04
Non exporters 1266 0.04 106 0 1160 0.04 1018 0.04
Firms investing in R&D 1458 0.06 559 0.04 899 0.06 649 0.06
Credit rationed firms 153 -0.01 24 -0.08 129 0 104 -0.01
Investing in information technology 2931 0.05 772 0.05 2159 0.05 1685 0.05
Non investing in information technology 1472 0.03 143 -0.01 1329 0.03 1147 0.03
Small firms* 1333 0.07
Large firms* 1316 0.02
Old firms* 1396 0.01 446 0.02 950 0.01 704 0
Young firms* 1340 0.08 187 0.08 1153 0.08 995 0.08
Low leverage* 911 0.02 266 0.03 645 0.02 481 0.02
High leverage* 2258 0.05 227 0.04 2031 0.06 1808 0.05
Low financial pressure* 916 0.05 272 0.04 664 0.05 462 0.05
High financial pressure* 2260 0.04 258 0.02 2002 0.04 1775 0.04
Low rent* 762 0.02 228 0 534 0.03 379 0.02
High rent* 2614 0.05 330 0.07 2284 0.05 2008 0.05

For variable definitions see legend at Table II.

* Thresholds for the subgroups correspond to the 30th and the 70th percentile of the relevant variable.

negative rates of growth (well below sample
averages) even when not correcting for survivor-
ship bias. Firms whose budget constraint is
softened by state subsidies exhibit a relatively
higher growth rate (6 percent against the 4 percent
sample average, 4 percent against the 3 percent
sample average when non surviving firms are
included). On the contrary, firms with higher
financial pressure grow significantly less when
survivorship bias is taken into account (no growth
against a 2 percent sample average).

A last strong difference is determined, as
expected, by market power, with high market rent
firms growing at a rate which is four times higher
than the complementary subgroup.

4. The determinants of firm growth:
econometric findings from multivariate
analysis

A traditional method used in the literature to test
Gibrat’s law consists of three steps (Chesher,
1979; Almus and Nerlinger, 1999): (i) the division
of the sample in subgroups (i.e. small versus large,
old versus young firms); (ii) the estimation of an
equation in which the deviation of individual firm
size from subgroup average is regressed on its one
and two period lagged values and (iii) the test in
each subgroup of the null hypothesis of size being
a random walk after correcting for residual auto-
correlation. This approach has serious shortcom-
ings: (i) it uses arbitrary cut-off values to generate
subgroups and therefore it does not evaluate the
marginal effect of a change in the regressors on
growth; (ii) it incurs in severe multicollinearity
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TABLE IV
Descriptive findings on small and medium sized firm growth (1995-1997)

All firms Firms with Firms with Firms with
more than less than less than
100 employees 100 employees 50 employees
Obs. Mean Obs. Mean Obs. Mean Obs. Mean
All firms 4423 0.02
North-West 1889 0.02 462 0.01 1427 0.02 1144 0.02
North-East 1207 0.03 246 -0.02 961 0.05 771 0.05
Centre 763 0 106 -0.17 657 0.03 572 0.02
South 564 0.05 111 0.05 453 0.05 351 0.04
Firms affiliated to a group 1086 0.01 567 -0.01 519 0.04 333 0.04
Subsidised firms 1834 0.04 465 0.03 1369 0.04 1009 0.05
Subcontractors 1695 0.02 340 -0.05 1355 0.04 1106 0.04
Exporters 3154 0.02 817 0 2337 0.03 1819 0.03
Non exporters 1269 0.03 108 -0.08 1161 0.03 1019 0.03
Firms investing in R&D 1469 0.02 564 0 905 0.03 651 0.05
Credit rationed firms 153 -0.01 24 -0.08 129 0 104 -0.01
Investing in information technology 2932 0.05 772 0.05 2160 0.05 1686 0.05
Non investing in information technology 1473 0.03 144 0.02 1329 0.03 1147 0.03
Small firms* 1338 0.07
Large firms* 1328 -0.02
Old firms* 1407 -0.03 451 -0.05 956 -0.02 706 0
Young firms* 1345 0.07 189 0.08 1156 0.07 998 0.07
Low leverage* 925 -0.05 274 -0.14 651 -0.01 483 0
High leverage* 2264 0.05 229 0.04 2035 0.05 1812 0.05
Low financial pressure* 916 0.05 272 0.04 644 0.05 462 0.05
High financial pressure* 2280 0 268 -0.16 2012 0.02 1781 0.03
Low rent* 776 -0.07 236 -0.19 540 -0.01 381 0
High rent* 2620 0.05 332 0.07 2288 0.05 2012 0.04

For variable definitions see legend at Table II.

* Thresholds for the subgroups correspond to the 30th and the 70th percentile of the relevant variable.

problems which alter values of regressors’ coeffi-
cients and generate unreliable results in terms of
different rates of growth among subgroups; (iii)
it does not consider the impact of a single
regressor net of the effects that other variables
may have on firm growth. For instance, it is
impossible to verify with this test if size still has
an effect once that age has been considered and so
on. To this purpose we present in the Appendix a
correlation matrix for the variables which we think
may have significant effects on firm growth (Table
Al). This matrix confirms the existence of some
significant correlations among potential regres-
sors. Without considering the relationships among
industry dummies we find several correlation coef-
ficients above 0.10: the positive ones fall between
age and size, size and electrical equipment, access
to foreign markets and mechanical equipment, size

and access to foreign markets and the negative
ones between leverage and age and leverage and
size. This suggests, for instance, that the higher
rate of growth of more leveraged firms found in
Tables III and IV may be spurious as these firms
grow more just because they are younger and
smaller.

Therefore a more reliable method appears to be
the one of estimating a multivariate model in
which the dependent variable represents changes
in size and each regressor represents a different
factor which is expected to affect firm growth. We
follow this approach by regressing the 1995-1997
rate of growth on a series of potential determi-
nants. Apart from the traditional regressors of age
and size, we include controls for the availability
of external finance, market rents and access to
foreign markets. We in fact consider that, in a
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world of asymmetric information, the matching
between profitable ideas and savings needed to
finance them is imperfect. Reduced access to
external finance may therefore limit growth and
the market may “fail” if financially constrained
firms have projects which are equally profitable
as those of non constrained financed firms. The
test on variables measuring the availability of
external finance is of particular relevance in all
countries having a financial structure similar to
Italy.

In spite of the recent regulatory reforms which
started affecting the system only in the years fol-
lowing those of our investigation (the December
1997 reform of corporate governance and the
introduction of the dual income tax which
provides tax allowances for equity financing), the
Italian economy remains “bank-centred” when
compared with those of the main OECD countries,
and is still a good example of a “credit view
economy” (Kashyap et al., 1994)."> Given all these
considerations we assume that leverage, provision
of state subsidies and credit rationing may signif-
icantly affect firm growth in this environment.
Furthermore, results from Harhoff et al. (1998)
and theoretical findings on the relatively lower
propensity to take risky ventures of closely held
firms (Saint Paul, 1992; Zhang, 1998) lead us to
test the impact of ownership structure on growth.
Access to foreign markets is equally important for
firm growth since it represents a learning process
that improves firm productivity (Delgado and
Farinas, 1999). Market rents are an important
control as differences in the rate of growth may
simply depend on ex ante differences in market
rents which proxy for firm competitive advantages
or other types of entry barriers and may be main-
tained over time.

Our cross-sectional estimate for the determi-
nants of growth entails therefore the following
specification:

p-1

m—1
GROWTH, = o, + X oylInd; + X §;Pavitt, +

Jj=1 k=1
n—1

12; YiMacroarea; + B,Size;

+ B,Birth; + B;Qtnosep,
+ B,Subsidy; + BsRation; + PB¢Lev;
+ B,Export; + PgRents; + €,

where GROWTH is the 1995-1997 rate of growth
in the number of employees for the i-th firm,
IND are m — 1 industry dummies based on the
ATECO091" classification (m =1, . . ., 20), PAVITT
stands for p — 1 macrosector dummies (p = 1,
..., 4) for firms belonging to Scale, Specialised,
Traditional and High-Tech industries,'* MACRO-
AREA are n — 1 macroarea dummies (n =1, ...,
4) for firms located respectively in North-East,
North West, Centre and South areas, SIZE are
firm’s employees in 1994, BIRTH is the firm’s
year of establishment. Theoretical (Short, 1994)
and empirical (Mc Connel-Servaes, 1990) papers
find that ownership structure is a relevant factor
in determining performance. For this reason we
introduce QTNOSEP which measures the total
amount of ownership held by shareholders con-
trolling the firm in 1994. Since government sub-
sidies are another important determinant of firm
performance (Gale, 1991; Schwarts-Clements,
1999) we add SUBSIDY as a dummy, indicating
whether the firm received soft loans or grants in
the 1992-1994 period. Financial constraints have
been proven to be a serious barrier for growth
perspectives of small and medium sized firms
suffering from asymmetric information (Fazzari-
Hubbard-Petersen, 1988; Devereux-Schiantarelli,
1990; Becchetti, 1995; Schiantarelli-Georgoutsos,
1990). We therefore use RATION as a dummy
indicating type I or type II credit rationing (the
firm declares it requested but did not received any
credit (additional credit) at the prevailing rate in
the 1992-1994 period) and LEV (the 1994 ratio
of total debt versus banks to total assets) as a
proxy of firm creditworthiness." Since theoretical
and empirical literature find a two-way causal
relationship between efficiency and export status
(Aw-Hwang, 1995; Clerides et al., 1998) we
introduce EXPORT as an additional explanatory
variable of growth, a dummy for firms which
exported in the 1992-1994 period. Finally, RENTS
is a variable measuring firm market rents in 1994.
Rents are calculated following Nickell (1996) and
Nickell et al. (1997) as ((profits before tax +
depreciation + interest payments-cost of capital *
capital stock)/value added). We introduce this
variable as a control to measure the impact of
regressors on growth net of the effect of ex ante
market power, consistently with the theoretical
framework of Gibrat’s law.
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By adopting the above described specification
we argue that: (i) the “strong version” of the
“growth independence” hypothesis holds if the
null hypothesis under which none of the regres-
sors coefficients (excluding the intercept) is sig-
nificantly different from zero also holds; (ii) the
“weak version” of the “growth independence”
hypothesis holds if none of the regressors coeffi-
cients (excluding the intercept, the market rent and
the industry and geographical dummy coefficients)
is significantly different from zero. We finally
argue that external finance does not matter if the
null hypothesis of the joint insignificance of the
three following variables (LEV, RATION and
SUBSIDY) holds.

We estimate the model for the overall sample
and for the subgroups of firms with more than 100
(large firms) and less than 50 employees (small
firms) to account for nonlinearities in the rela-
tionship between regressors and the dependent
variable as far as size classes change. To avoid
heteroskedasticity we adopt robust variance esti-
mators,'® while by using changes in size as the
dependent variable we avoid problems of serial
correlation among size levels in subsequent years.

Our results show that several factors signifi-
cantly affect growth when survivorship bias is not
taken into account. In addition, the inclusion of
variables measuring the availability of external
finance (subsidy, leverage and financial con-
straints) significantly affects firm growth and the
finding is robust with respect to the inclusion in
the sample of firms which went bankrupt (Tables
V and VI). This result supports theories and
empirical papers finding that availability of
external finance is a constraint to small firm
investment and growth and its evidence on an
Italian sample is consistent with the institutional
feature of the bank-centered financial system
described above."’

When we consider surviving firms we find that
firms which were younger and smaller in 1994
display higher rates of growth in the following
three years. Both effects look stronger in the small
firm sample. The nice result is that financial con-
straints also seem a serious concern as growth is
significantly lower for firms which declare they
were rationed in 1994,'® and significantly higher
for firms receiving grants or soft loans. This last
effect is not significant in the large firm sample.

Access to export markets and market rents are
positive and significant only in the large and in the
small firm sample respectively. On the other hand,
ownership structure per se has no significant
impact on firm growth differently from what found
by Harhoff et al. (1998) in their German sample.

The inclusion of firms which did not survive
in the sample partially changes our findings. The
effect of size is now much weaker and significant
only in the small firm sample (below 50
employees), age is no more significant in the
whole firm sample. The effect of credit rationing
is much weaker and this might illustrate that banks
rationally select applicants among borrowers and
that optimistic entrepreneurs, when not credit
rationed, may make unsound investments and be
more likely to fail (De Meza and Southey, 1996).
Access to export markets is no more significant,
while market rents are only in the small firm
sample. These findings lead to a rejection of the
strong and weak version of “growth indepen-
dence” also when survivorship bias is taken into
account in the overall and in the small firm
sample.

Results from our sample must be applied to the
universe of Italian firms with some caveats. In fact
we can eliminate the survivorship bias but we
cannot entirely correct for the selection bias. As
we already evidenced the sample includes the most
qualified part of small and medium Italian firms
as the proportion of limited liability firms is 90
percent against a proportion in the universe of
about 40-50 percent. Furthermore, part of firms
which belonged to the 1992-1994 panel wave
refuse to participate to the 1995-1997 wave and
bad performance is likely to be correlated with this
refusal. We are then likely to overestimate the
aggregate rate of growth of the universe of Italian
firms and, if the refusal rate is unevenly distrib-
uted across variables which are relevant in our
analysis, this may distort our results. Nonetheless
these problems are common to all empirical
analyses on sample data and therefore the possi-
bility of extending the analysis of the determinants
of firm growth to unexplored factors such as
financing constraints remains the relevant feature
of this paper.
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TABLE V
The determinants of firm growth (1995-1997) — surviving firms only
Variable All firms Firms with less than Firms with more than
50 employees 100 employees
Coef. t-stat Coef. t-stat Coef. t-stat

Scale 0.038 1.683 0.045 1.956 0.045 1.555
Special 0.076 2.768 0.053 1.664 0.235 1.921
High-tech 0.057 1.431 -0.024 -0.635 0.234 1.851
South 0.023 1.657 0.043 1.684 0.043 0.134
North-East 0.024 1.564 0.031 1.647 0.033 1.936
Centre -0.017 -0.975 -0.007 -0.476 -0.025 -0.880
Food, beverages, tobacco 0.046 1.976 0.043 0.647 0.068 0.891
Textile, clothing 0.064 1.241 0.037 0.857 0.095 1.550
Leather, shoes 0.068 0.657 0.009 0.326 0.074 1.658
Wood and wooden furniture 0.065 1.599 0.080 0.864 0.056 0.478
Paper and printing 0.009 0.265 —-0.053 -0.825 0.080 1.889
Chemicals -0.018 -0.405 0.007 0.345 -0.070 -1.377
Rubber and plastics 0.008 0.380 0.004 0.067 0.085 1.366
Glass, ceramics 0.006 0.183 0.035 0.457 -0.006 -0.401
Construction materials 0.026 0.739 -0.042 -0.825 0.156 1.264
Metal extraction 0.042 1.538 0.042 0.456 0.009 0.463
Metal products 0.079 2.731 0.035 0.643 0.156 2.188
Mechanical materials -0.005 -0.183 0.007 0.453 -0.070 -1.277
Mechanical Equipment 0.013 0.478 0.006 0.345 0.017 0.744
Electronics 0.074 1.541 -0.032 -0.352 0.093 1.253
Electrical equipment 0.080 1.702 -0.236 -2.654 0.042 1.633
Precision instruments and equipm. -0.029 -0.559 0.056 0.685 -0.023 -0.744
Vehicles and vehicle components 0.035 1.042 0.064 0.724 0.059 0.833
Others means of transport 0.004 0.092 -0.032 -0.355 0.050 0.163
Energy 0.047 1.346 0.046 0.576 0.058 1.184
Size —0.00003 -3.365 -0.004 -2.903 —0.00006 -3.866
Birth 0.002 3.521 0.003 2.846 0.001 2.310
Qtnosep 0.00010 0.934 0.001 1.336 0.0003 -0.924
Subsidy 0.015 2.572 0.043 1.989 0.025 1.443
Ration -0.123 -2.542 —-0.085 —-1.452 -0.178 -2.547
Lev 0.004 0.123 -0.057 —1.245 0.046 0.977
Export 0.023 1.754 0.009 1.245 0.058 1.788
Rents 0.0000001 0.568 0.0000001 2.245 0.0000001 0.632
Constant -2.132 -3.369 -3.324 —2.348 -1.499 -2.355
Numb. of obs. 1832 772 665

R-squared 0.054 0.168 0.099

Weak version of “growth independence” F(33, 1797)* 2.35 (0.001) F(33, 737)* 2.74 (0.001) F(33, 630)* 1.95 (0.001)
Strong version of “growth independence” F(7, 1797)** 3.67 (0.001) F(7, 737)** 2.56 (0.011) F(7, 630)** 3.76 (0.001)
Neutrality of finance F(3, 1797)*** 3.63 (0.013) F(3, 737)*** 2.23 (0.009) F(3, 630)***2.56 (0.037)

Variable legend: GROWTH is the 1995-1997 rate of growth in the number of employees, IND are n — 1 sector dummies based
on the two-digit ATECO classification for manufacturing industries (n = 1, . . ., 20), SCALE, SPECIAL, HIG-TECH are dummies
for PAVITT macrosectors, SOUTH, NORTH-EAST and CENTRE are dummies for macroareas, SIZE are firm’s employees in
1994, BIRTH is the firm’s year of establishment. QTNOSEP measures the total amount of ownership held by shareholders con-
trolling the firm, SUBSIDY is a dummy indicating if the firm received soft loans in the 1992—-1994 period, RATION is a dummy
indicating type I or type II credit rationing (the firm declares it requested and did not receive credit (additional credit) at the pre-
vailing rate in the considered period), LEV is the 1994 ratio of debt versus banks to total assets, EXPORT is a dummy for firms
which exported in the 1992-1994 period and RENTS is a variable measuring firm market rents in 1994. Rents are calculated as
(profits before tax + depreciation + interest payments-cost of capital * capital stock)/value added). * F-test of the strong version
of “growth independence”. H: all regressors coefficients with the exception of the intercept are not significantly different from
zero. ** F-test of the weak version of “growth independence”. H: all regressors coefficients with the exception of the intercept,
market rents, industry and geographical characteristics are not significantly different from zero. *** F-test of the significance of
financial variables. Hy: all coefficients of regressors measuring availability of finance (SUBSIDY, LEV and RATION) are not sig-
nificantly different from zero.
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TABLE VI
The determinants of firm growth (1995-1997) — surviving and non surviving firms

Variable All firms Firms with less than Firms with more than
50 employees 100 employees
Coef. t-stat Coef t-stat Coef t-stat

Scale 0.344 2.366 0.276 1.778 0.740 1.437
Special 0.442 2.677 0.313 1.954 0.640 1.677
High-tech 0.543 2.497 0.256 1.657 0.982 1.874
South -0.001 -0.036 0.036 1.325 -0.046 -0.867
North-East —0.005 -0.477 0.056 1.658 —0.087 —-0.807
Centre -0.056 -1.388 -0.007 -0.523 -0.190 -1.645
Food, beverages, tobacco 0.412 2.122 0.369 1.865 0.634 1.755
Textile, clothing 0.366 1.679 0.327 1.754 0.587 1.325
Leather, shoes 0.215 0.800 0.345 1.646 0.687 1.534
Wood and wooden furniture 0.255 2.326 0.301 1.784 0.567 1.423
Paper and printing -0.055 -0.944 -0.145 -1.658 0.089 1.253
Chemicals —0.068 -1.526 0.003 0.076 -0.128 -1.078
Rubber and plastics -0.067 -1.245 -0.003 -0.064 0.076 1.155
Glass, ceramics 0.007 0.076 0.046 0.836 0.023 0.260
Construction materials 0.055 0.855 0.087 0.905 -0.089 -0.314
Metal extraction -0.023 -0.274 0.035 0.865 -0.214 -0.867
Metal products 0.348 1.804 0.346 1.365 0.455 1.035
Mechanical materials -0.215 —-1.187 0.031 0.143 —0.047 -0.670
Mechanical Equipment -0.056 -0.932 0.008 0.264 0.045 0.877
Electronics -0.366 -1.422 —-0.005 -0.044 -0.586 -1.142
Electrical equipment 0.066 1.385 -0.133 -2.657 0.087 0.868
Precision instruments and equipm. —-0.688 -1.825 0.024 0.254 -0.735 -1.253
Vehicles and vehicle components 0.023 0.486 0.032 0.867 0.054 0.574
Others means of transport -0.056 -0.844 -0.034 -0.474 —-0.098 -0.473
Energy 0.088 1.264 0.045 0.765 0.345 1.254
Size -0.00004 -1.526 -0.003 -2.438 —-0.00001 -0.586
Birth 0.002 2.648 0.004 2.798 0.0005 0.586
Qtnosep -0.0003 -0.955 0.0005 0.976 -0.0005 -0.475
Subsidy 0.035 2.068 0.035 1.699 0.057 1.364
Ration -0.077 -1.980 -0.046 -1.364 -0.121 -1.275
Lev -0.068 —0.547 -0.198 -1.912 0.051 0.263
Export —-0.003 -0.375 0.0006 0.045 -0.061 -0.264
Rents 0.0000001 0.978 0.00000001  1.903 0.0000001  0.876
Constant —2.688 -2.364 -3.546 -2.998 —1.454 —-0.835
Numb. of obs. 1844 774 672

R-squared 0.057 0.177 0.088

Weak version of “growth independence” F(33, 1809)* 1.47 (0.026) F(33, 737)* 3.01 (0.001) F(33, 637)* 1.17 (0.206)
Strong version of “growth independence”  F(7, 1809)** 2.78(0.004) F(7, 737)** 2.46 (0.012) F(7, 637)** 0.97 (0.46)
Neutrality of finance F(3, 1809)*** 3.74(0.029)  F(3, 737)*** 2.25 (0.111) F(3, 637)***1.46 (0.206)

Variable legend: GROWTH is the 1995-1997 rate of growth in the number of employees, IND are n — 1 sector dummies based
on the two-digit ATECO classification for manufacturing industries (n = 1, . . ., 20), SCALE, SPECIAL, HIG-TECH are dummies
for PAVITT macrosectors, SOUTH, NORTH-EAST and CENTRE are dummies for macroareas, SIZE are firm’s employees in
1994, BIRTH is the firm’s year of establishment. QTNOSEP measures the total amount of ownership held by shareholders
controlling the firm, SUBSIDY is a dummy indicating if the firm received soft loans in the 1992-1994 period, RATION is a
dummy indicating type I or type II credit rationing (the firm declares it requested and did not receive credit (additional credit) at
the prevailing rate in the considered period), LEV is the 1994 ratio of debt versus banks to total assets, EXPORT is a dummy for
firms which exported in the 1992-1994 period and RENTS is a variable measuring firm market rents in 1994. Rents are calcu-
lated as (profits before tax + depreciation + interest payments-cost of capital * capital stock)/value added). * F-test of the strong
version of “growth independence”. H: all regressors coefficients with the exception of the intercept are not significantly dif-
ferent from zero. ** F-test of the weak version of “growth independence”. H: all regressors coefficients with the exception of
the intercept, market rents, industry and geographical characteristics are not significantly different from zero. *** F-test of the
significance of financial variables. H,: all coefficients of regressors measuring availability of finance (SUBSIDY, LEV and RATION)
are not significantly different from zero.
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5. Conclusions

Gibrat’s law holds that, with no ex ante differences
in industry characteristics, size and market power
across firms, all changes in size are due to chance.
Empirical tests of the law entail three main short-
comings: (i) they only consider size and age as
potential variables which may significantly affect
firm growth; (ii) they do not adjust their results
for ex ante market rents and industry effects,
(iii) they test the effect of a variable at a time
neglecting cross-correlation among potential
explanatory variables which may make their
results spurious.

The marginal contribution of this paper is that
of providing a test which avoids these shortcom-
ings and of showing that, for a representative
sample of small and medium sized Italian firms,
the rent-adjusted rate of growth is not due to
chance and is not just affected by size and age. We
find in fact that “growth independence” does not
hold both in its weak and strong version (after cor-
recting for market power and industry character-
istics) and that finance is not neutral in the small
firm and in the overall sample also when sur-
vivorship bias is taken into account. On the
contrary, in the sample of firms with more than
100 employees corrected for the survivorship bias

finance is neutral and both the strong and the weak
version of “growth independence” hold, con-
firming that the choice of the sample has critical
effects on the significance of the test.

Our empirical findings therefore seem to show
that small surviving firms have higher than
average growth potential. This potential may be
limited by the scarce availability of external
finance and lack of access to foreign markets.
These results are broadly consistent with the
hypothesis that the availability of external finance
and internationalisation are crucial determinants
for economic development. Further empirical
testing on different samples and in different coun-
tries may reveal whether the bank centered finan-
cial structure of Italy has a critical role in
generating the significant effects of these factors
on firm growth.
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Appendix
TABLE Al
Correlation matrix of the variables used in multivariate regressions — all sample (follows)

Scale Special High-tech South North-east Centre Food,
beverages,
tobacco

Scale 1.000

Special -0.372 1.000

High-tech -0.137 -0.128 1.000

South -0.006 -0.104 0.067 1.000

North-East -0.032 0.105 -0.039 -0.238 1.000

Centre -0.012 —0.068 —-0.007 -0.176 ~ -0.260 1.000

Food, beverages, tobacco -0.221 -0.206 -0.076 0.191 -0.026 -0.041 1.000
Textile, clothing -0.256 -0.239 -0.088 -0.067  -0.115 0.113  -0.142
Leather, shoes -0.116 -0.109 -0.040 -0.012 0.000 0.145  -0.065
Wood and wooden furniture -0.155 -0.144 -0.053 -0.033 0.118 -0.023 -0.086
Paper and printing 0.402 -0.150 —-0.055 -0.027  -0.009 0.085  -0.089
Chemicals 0.028 0.072 0.270 0.006  -0.039 0.002  -0.085
Rubber and plastics -0.063 0.266 0.080 0.049  -0.055 -0.013  -0.089
Glass, ceramics 0.210 -0.055 -0.034 0.002 0.103 -0.008  -0.054
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TABLE Al (Continued)

Correlation matrix of the variables used in multivariate regressions — all sample (follows)

Scale Special High-tech South North-east  Centre Food,
beverages,
tobacco

Construction materials 0.181 -0.121 -0.045 0.058 -0.028 0.028 -0.072
Metal extraction 0.322 -0.120 -0.044 -0.004 -0.037 -0.049 -0.071
Metal products -0.018 -0.173 -0.064 0.010 —-0.006 -0.071 -0.103
Mechanical materials -0.123 0.320 -0.018 -0.071 0.017 -0.065 -0.068
Mechanical Equipment -0.213 0.573 -0.073 -0.104 0.126 -0.033 -0.118
Electronics 0.033 -0.067 0.376 0.006 —-0.005 0.012 -0.056
Electrical equipment 0.181 -0.067 -0.025 -0.046 0.038 -0.016 —-0.040
Precision instruments and equipm.  —0.060 0.024 0.271 0.005 0.047 -0.028 -0.033
Vehicles and vehicle components 0.222 -0.039 -0.039 0.021 -0.040 -0.050 -0.064
Others means of transport 0.079 —0.047 0.121 0.032 —-0.047 0.037 -0.034
Energy 0.086 -0.043 -0.016 -0.010 -0.013 0.058 —-0.025
Others sectors not included 0.067 0.215 -0.059 -0.016 0.028 -0.057 —-0.095
Size 0.101 -0.021 0.145 -0.034 -0.026 -0.046 -0.097
Birth 0.020 0.013 -0.008 0.080 0.073 0.110 -0.093
Qtnosep 0.029 -0.006 —-0.005 -0.114 -0.020 -0.012 —-0.095
Subsidy 0.024 0.010 0.015 0.170 -0.052 0.001 0.022
Ration -0.009 0.021 -0.016 0.099 -0.040 -0.018 0.010
Lev -0.077 0.006 —0.090 -0.154 0.065 0.066 0.065
Export -0.108 0.133 -0.016 -0.182 0.059 -0.050 -0.098
Rents 0.006 -0.033 -0.022 -0.013 0.015 0.017 0.018

Textile, Leather, Wood and Paper and Chemicals  Rubber Glass,

clothing shoes wooden printing and ceramics

furniture plastics
Textile, clothing 1.000
Leather, shoes -0.075 1.000
Wood and wooden furniture -0.099 -0.045 1.000
Paper and printing —-0.103 —-0.047 -0.062 1.000
Chemicals -0.098 —-0.045 -0.059 -0.061 1.000
Rubber and plastics -0.103 -0.047 -0.062 -0.064 -0.061 1.000
Glass, ceramics —-0.063 -0.029 -0.038 -0.039 -0.037 -0.039 1.000
Construction materials -0.083 -0.038 -0.050 -0.052 -0.050 -0.052 -0.032
Metal extraction -0.082 -0.037 -0.050 -0.052 -0.049 -0.052 -0.031
Metal products -0.119 -0.054 -0.072 -0.075 -0.071 -0.075 —-0.045
Mechanical materials -0.079 -0.036 -0.048 -0.050 -0.047 -0.050 -0.030
Mechanical Equipment -0.137 -0.062 -0.083 -0.086 -0.082 -0.086 -0.052
Electronics —0.065 -0.030 -0.039 -0.041 -0.039 -0.041 -0.025
Electrical equipment -0.046 -0.021 -0.028 -0.029 -0.028 -0.029 -0.018
Precision instruments and equipm.  —0.039 -0.018 -0.023 -0.024 -0.023 -0.024 -0.015
Vehicles and vehicle components -0.074 -0.034 —0.045 —-0.046 -0.044 -0.046 -0.028
Others means of transport —-0.040 -0.018 -0.024 -0.025 -0.024 -0.025 -0.015
Energy -0.029 -0.013 -0.018 -0.018 -0.018 -0.018 -0.011
Others sectors not included -0.110 —-0.050 -0.067 -0.069 -0.066 -0.069 -0.042
Size -0.023 -0.025 -0.037 0.002 0.023 -0.043 0.057
Birth -0.011 0.041 0.027 -0.005 -0.011 0.074 -0.003
Qtnosep 0.028 -0.028 -0.003 0.016 0.059 -0.019 -0.022
Subsidy -0.021 -0.031 -0.077 0.030 -0.043 0.042 0.004
Ration -0.001 -0.005 -0.012 -0.015 -0.023 0.073 0.006
Lev 0.045 0.071 0.035 -0.017 -0.052 —-0.035 -0.077
Export 0.054 0.043 0.017 -0.057 -0.002 0.029 0.036
Rents 0.003 0.006 0.015 0.019 0.007 -0.009 0.015
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TABLE Al (Continued)

Correlation matrix of the variables used in multivariate regressions — all sample (follows)
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Construction Metal Metal Mechanical Mechanical Electronics Electrical
materials extraction  products materials equipment equipment
Construction materials 1.000
Metal extraction -0.042 1.000
Metal products -0.060 —0.060 1.000
Mechanical materials -0.040 —-0.040 -0.057 1.000
Mechanical Equipment -0.069 -0.069 —-0.099 -0.066 1.000
Electronics -0.033 —-0.033 -0.047  -0.031 -0.054 1.000
Electrical equipment -0.023 -0.023 -0.034  -0.022 -0.039 -0.018 1.000
Precision instruments and equipm.  —0.020 -0.019 -0.028  -0.019 -0.032 -0.015 -0.011
Vehicles and vehicle components -0.037 -0.037 -0.053 -0.035 -0.061 -0.029 -0.021
Others means of transport -0.020 -0.020 -0.029 -0.019 —-0.033 -0.016 -0.011
Energy -0.015 -0.015 —-0.021 -0.014 -0.025 -0.012 -0.008
Others sectors not included —-0.056 —0.055 —0.080 —-0.053 -0.092 -0.044 -0.031
Size -0.051 0.012 -0.052  -0.002 -0.002 0.123 0.114
Birth 0.005 0.005 0.018  -0.034 0.005 0.031 0.019
Qtnosep -0.043 0.037 0.064  -0.021 0.023 -0.013 0.016
Subsidy 0.027 -0.017 —-0.002 0.007 0.005 0.053 -0.007
Ration 0.014 0.016 0.003  -0.037 0.031 -0.030 -0.022
Lev -0.058 0.036 -0.019  -0.007 0.035 -0.066 0.011
Export -0.235 0.001 -0.033 0.083 0.103 0.010 0.046
Rents 0.010 0.019 0.022 0.017 -0.077 0.014 0.010
Precision Vehicles Others Energy Others Size Birth
instruments  and vehicle means of sectors not
and equipm. components transport included
Precision instruments and equipm. 1.000
Vehicles and vehicle components -0.017 1.000
Others means of transport -0.009 -0.018 1.000
Energy -0.007 -0.013 -0.007 1.000
Others sectors not included -0.026 —0.049 -0.027 -0.020 1.000
Size 0.040 0.076 0.157 0.005 0.021 1.000
Birth 0.006 0.017 —-0.004 0.002 -0.024 -0.102 1.000
Qtnosep -0.033 0.014 0.015 0.014 -0.019 0.041 0.036
Subsidy -0.011 0.022 0.044  -0.043 -0.002 0.077 -0.010
Ration -0.018 -0.019 0.009 -0.014 -0.020 -0.020 0.029
Lev —0.006 -0.002 -0.019  -0.002 -0.032 -0.153 0.185
Export 0.009 0.028 -0.001 -0.048 0.005 0.114 -0.078
Rents -0.029 -0.061 -0.003  -0.011 0.011 -0.005 -0.018
Qtnosep Subsidy Ration Lev Export Rents
Qtnosep 1.000
Subsidy -0.035 1.000
Ration 0.031 0.004 1.000
Lev 0.010 -0.094 0.090 1.000
Export 0.036 0.025 -0.007 0.031 1.000
Rents -0.015 0.020 0.012 0.025 -0.028 1.000

Variable legend: SCALE, SPECIAL, HIG-TECH are dummies for PAVITT macrosectors,

stock)/value added).

SOUTH, NORTH-EAST and CENTRE
are dummies for macroareas, SIZE are firm’s employees in 1994, BIRTH is the firm’s year of establishment. QTNOSEP measures
the total amount of ownership held by shareholders controlling the firm, SUBSIDY is a dummy indicating if the firm received soft
loans in the 1992-1994 period, RATION is a dummy indicating type I or type 1I credit rationing (the firm declares she asked and
did not received credit (additional credit) at the prevailing rate in the considered period), LEV is the 1994 ratio of debt versus
banks to total assets, EXPORT is a dummy for firms which exported in the 1992—-1994 period and RENTS is a variable measuring
firm market rents in 1994. Rents are calculated as (profits before tax + depreciation + interest payments-cost of capital*capital



304 Leonardo Becchetti and Giovanni Trovato

Notes

' This problem should lead to wider confidence intervals for

small firm observations leading to an underestimation of the
probability of rejection of Gibrat’s law.
2 Hall, 1987; Dunne et al., 1988; Evans, 1987; Audretsch,
1991, 1995; Audretsch and Mahmood, 1995.
* Kumar, 1985; Dunne and Hughes, 1994.
Mata et al., 1995.
Wagner, 1994.
Acs et al., 1987; Lotti et al., 1999.
Baldwin, 1995.
All balance sheet data in the Mediocredito database are
accurately checked. Balance sheet data come from CERVED
which gets the official information from the Italian Chambers
of Commerce and is currently the most authoritative and
reliable source of information on Italian companies.
Qualitative data from questionnaire are based on answers
from a representative appointed by the firm collecting infor-
mation from the relevant firm division. The questionnaire has
a system of controls based on “long inconsistencies”, namely
inconsistencies between answers to questions placed at a
certain distance in the questionnaire. As an example, answers
on the use of government subsidies (export subsidies) are
matched with answers on the exact composition of the flow
of funds available for investment — internal finance, debt
finance, grants, soft loans — on the share of exported net sales.
In case of inconsistent information the firm is subject to a
second phone interview. Firms which do not provide reliable
information after being recontacted are excluded from the
sample. A supplementary list of 8000 firms is built for each
of the three year surveys in order to avoid that exclusions, gen-
erated by missing answers or inaccuracies in questionnaire
answers, alter the sample design. Substitutions follow the
criteria of consistency between the sample size and the
population of the Universe. An English version of the ques-
tionnaire which collects qualitative information is also avail-
able from the authors upon request.
°  All Italian firms with more than 500 employees is included
in the sample.
' The following selection bias of the Mediocredito dataset
must be taken into account. More than 90 percent of observed
small firms (below 50 employees) are “societa di capitali”
(entrepreneurs have limited liability) while in the universe of
Italian small firms this share is much lower and unlimited lia-
bility is widespread. When interpreting empirical results we
must therefore consider that we are analysing the subset of
Italian small and medium sized firms with the most advanced
form of corporate governance.
' La Porta et al. (1999) have recently emphasised the impor-
tance of family ownership as regards corporate structure
worldwide. They find that, in 1995, for firms with a market
capitalisation of at least 500 million dollars, family owned
firms represented 60 to 80 percent of the sample in Italy, up
to 40 percent in the U.K. and 20 percent in the U.S. Countries
like Israel, Honk Kong, Mexico, Argentina and Sweden in
1995 had a share of family-owned firms higher than 50
percent.
"2 Bank lending remains the dominant source of external
finance for small and medium sized firms. Stock market

© = o wu &

capitalisation to GDP remains abnormally low with respect
to other industrial countries (45% against 65% in France and
Spain and 140% in the U.S. at the end of 1998) and the role
of institutional investors is still nonsignificant (assets of
domestic pension funds were 3 per cent of GDP at the end of
1996 against more than 50 per cent in the U.K. and U.S.)
(OECD, 1998). In spite of the recent structural reforms, both
supply side (scarce propensity to dilute ownership) and
demand side factors (relatively poor shareholder protection,
insufficient repression of insider trading and poorer quality
of financial information compared to the U.S.) negatively
affect the development of equity financing and make Italy
quite similar to the “German financial system” archetype
described by Allen and Gale (1995).

3 The ATECO91 classification represents an improvement
(with respect to ATECOS81) of the Italian Statistical Institute
(ISTAT) in the process of harmonisation with the European
and American classification. The 2-digit Italian classification
corresponds to ISIC, while the 4-digit classification to NACE.
" These are three of the four Pavitt dummies (Scale,
Specialised, High-Tech and Traditional sectors). We adopt
both the Pavitt and the 21-sector extended classification since
firms within the same sector often belong to different Pavitt
macrosectors. Therefore the inclusion of both set of dummies
does not generate too high a correlation among regressors as
shown in tab. Al of the Appendix. Estimates without Pavitt
dummies have also been performed and their results do not
vary substantially from those presented in the paper. They are
available from the authors upon request.

15" In balance sheet data the following debt items are regis-
tered: (i) debt versus banks; (ii) debt versus partners; (iii) debt
versus group; (iv) debt versus suppliers — customers antici-
pated payments; (v) bonds. Items (ii) and (iii) should be con-
sidered as equity more than debt, because non individual firms
are often participated with a share higher than 50%. Item (iv)
is commercial debt more linked to operating expenses than to
investment financing. We use total assets and not equity
capital as a scale variable because all firms are small-medium
sized, not listed in the stock exchange and most of them family
owned. As a consequence, equity capital is often a symbolic
balance sheet item, extremely volatile and not representative
of a firm’s stock of total assets.

' For the definition of robust variance estimators see Huber
(1967) and White (1992).

7" Several empirical contributions support the hypothesis of
a link between small firm growth and availability of external
finance. Direct evidence is provided by Chittenden et al.
(1996) who find on a large sample of small U.K. firms that
over-reliance on internal funds and importance of collateral
are major constraints on economic growth of small firms. In
the same wake Westhead and Storey (1997) find that lack of
financial resources may be the most relevant problem faced
by small and medium firms in the early-development phase.
Indirect evidence shows that small firms’ sales decline vs.
large firms’ sales when monetary policy is tight and bank loans
are scarce (Gertler and Gilchrist, 1994). Other empirical papers
find that small firms’ investment demand is financially con-
strained in the U.S. (Gilchrist and Himmelberg, 1995), in the
U.K. (Devereux and Schiantarelli, 1990) and in Italy (Bagella
et al., 2001).
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'8 In this paper we do not estimate financial constraints as

a result of an excess sensitivity of investment demand to
cash flow. This is because, while this approach is widely
acknowledged in the literature (Chirinko, 1993; Schiantarelli,
1996 and Hubbard, 1998), it has been recently subject to crit-
icism (Kaplan and Zingales, 2000). Therefore this is not the
only way to measure financial constraints nor it is accepted
by everyone.

Given these problems we prefer to use qualitative infor-
mation from the Survey. In Bagella et al. (2001) this infor-
mation is shown to be highly reliable by successfully testing
the consistency of the declaration of financial constraints
(the qualitative variable used also in this paper) with: (i) the
traditional cash flow-investment relationship and (ii) firm
characteristics usually considered as related to financial con-
straints.
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