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The Validity of Gibrat’s Law: Focus on Gender Compo  sition
of Top Management *

Veronika HEDIJA

Abstract

The study is focused on relationship between dima and firm growth in the
context of gender composition of top managemetitefiirms. In accordance
with Gibrat’s law, firm growth is the stochasticopess that does not depend on
firm size. The aim of this study is to find outhi# confirmation or rejection of
Gibrat’s law validity might be related to the gendemposition of management.
The data for 20,073 Czech firms in the period 260813 is used. To examine
the relationship between firm size and firm growvitie linear auto-regression
model is applied. The study concludes that the grecdmposition of top mana-
gement is not the key factor affecting the validitgibrat’s law. The validity of
Gibrat's law is rejected at the aggregate level atgb for both men-led and wo-
men-led firms. Smaller firms tend to growth fagiten their bigger counterparts

Keywords: Gibrat’s law, firm size, firm growth, gender, maeagent
JEL Classification : D22, J16, L11, L21, L25

Introduction

Gibrat’s law which is also known as the Law ofpgudionate effect deals
with the relationship between firm size and firnowth. According to this Law
the firm growth is the stochastic process indepehfiem the firm size (Gibrat,
1931). There are a lot of empirical studies testilgrat’s law validity and the
conclusions of these are not uniform (for overviese Fiala and Hedija, 2015a
or Santarelli, Klomp and Thurik, 2006). The vastjongy of the studies reject
the validity of Gibrat's law at the aggregate lematl conclude that smaller firms
have higher growth rate compared to larger onega@lwic, 1982; Almus and
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Nelinger, 2000; Daunfeldt and Elert, 2013; Sired &focnik, 2014; Fiala and
Hedija, 2015b). On the other hand, the validityGitbrat's law is more likely to
be confirmed if smaller dataset is used (datarfdividual industries or selected
group of firms) or shorter time series (year-byryestimation) (Daunfeldt and
Elert, 2013; Lotti, Santarelli and Vivarelli, 2009)

The gender composition of firm leadership couldbactor that affects Gibrat's
law validity. According to empirical evidence, thiems led by women are often
smaller in terms of the number of employees, tatakts and sales and report the
slower growth rate as compared to men-led firmadg@titini, 2013; Coleman, 2007;
Cliff, 1998). The women-led firms have some spesifand they could differ
systematically as compared with firms led by meante, the gender composi-
tion of management is the factor that could affeetvalidity of Gibrat's law and
that had not been tested yet and this is the nwaitribution of this paper.

The aim of this study is to find out if the comnfiation or rejection of Gibrat's
law validity might be related to the gender composiof the firm leadership.

Firm Growth, Firm Size and the Gender

The business growth is traditionally one of thedamental objectives of the
firm. Many studies are devoted to the factors diffigcthe performance of the
company, methods of performance evaluation, ideatibn of main sources of
firm growth and explaining the differences in grobwate of individual firms
(Sidka, 2015; Zizlavsky, 2014; Gupta, Guha andht@swami, 2013; Raakova,
Svoboda and Polednakové, 2010).

One of the factors that are often associated fivithgrowth is the size of the
firm. Gibrat (1931) examined the relationship bedwdéirm growth and firm size
and stated that firm growth is the stochastic pgeaadependent on firm size.
There are many studies testing the validity of &flsr law. The results of these
studies are different depending on the used metirod, series, country, indus-
try and selected sample of companies.

Minor part of the studies confirms the validity @fbrat’s law (for example
Simon and Bonini, 1958; Buckley, Dunning and Peal@&84; Fujiwara et al.,
2004; Leitdo, Serrasqueiro and Nunes, 2010). Tseskes often use the sample
of large and older firms and the number of examifieds is relatively small.
Simon and Bonini (1958) demonstrated the validityGibrat's law using the
data of 500 large U.S. manufacturing firms during period of 1954 and 1956.
Their result was shown for total assets as a meamnt of firm size. Buckley,
Dunning and Pearce (1984) examined the relatiorstyveen firm size and firm
growth using data of large firms around the worldirty the period 1972 — 1977,
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the proved relationship was only insignificant. TWedidity of Gibrat’s law is
confirmed also by Leitdo, Serrasqueiro and Nun8&@Rusing the sample of 39
Portuguese firms during the period 1998 — 2004therother hand, Fujiwara et al.
(2004) confirm the validity of Gibrat’s law usinget large dataset of about
260,000 large firms from 45 European countriesriythe relatively long period
of time between 1992 and 2001. Their result shothedexistence of independ-
ence between firm size and firm growth using th@ltassets, sales and the
number of employees as the measurement of firm size

However, majority of studies rejected the validifyGibrat’s law or came to
mixed results. Evans (1987) investigated the liekween firm size and firm
growth using the data of more than 27,000 U.S. f@uring firms during the
period 1976 — 1982. He concluded that firm grow#ipehds inversely on firm
size and firm age. The number of employees was asethe measurement of
firm size. A similar result is shown in a study Byunne and Hughes (1994).
They investigated 2,149 British companies from iffeknt industries during
the period 1980 — 1985 contrary to the previoussntioned study they used
total assets as the indicator of firm size. Thedésewy of small firms to grow
faster than larger ones is confirmed by majoritgtoidies rejecting Gibrat’s law.
For example, by Almus and Nerlinger (2000) who stigated the validity of
Gibrat’s law using a large sample of 39,355 Geromnpanies during the peri-
od 1989 — 1994, by Oliveira and Fortunato (2006hgisample of Portuguese
firms, by Calvo (2006) for Spanish firms, by Co20@8) for French companies
and by Fiala and Hedija (2015b) for Czech firmse Tixed results are presented
among others in the studies by Daunfeldt and ER&13), Lotti, Santarelli and
Vivarelli (2009) and for the Czech Republic in th@per by Fiala (2015). The
study of Daunfeldt and Elert (2013) belongs toltrgest ones in terms of listed
firms. They used the sample of more than 288,008d&k firms for 632 indus-
tries (five-digit NACE) and showed that the validif Gibrat's law is industry
specific. They rejected the Gibrat's law on an aggte level and concluded that
the small firms grow faster than larger ones. Ushegindustry level the results
were mixed and they showed that the likelihood that Gibrat's law is con-
firmed is greater in mature industries with highrke& concentration and a large
share of group ownership. Lotti, Santarelli andavalli (2009) examined the vali-
dity of Gibrat's law through time (year-by-yearhel used a sample of 3,300
Italian companies in the period 1987 — 1994 antktethe relationship between
firm growth and firm size during the whole periatdathen separately in shorter
time series (year-by-year). They concluded thatstimaller firms tend to grow
faster than the larger ones using the whole timeseUsing year-by-year esti-
mation, they identified the significant convergencéesibrat’s law validity. The
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similar conclusions are presented in Fiala (2014) tested the validity of Gibrat’s
law using the data of 6,343 small and medium-sizec@ manufacturing firms
in the period 2007 — 2012. The validity of Gibrakdsv was rejected for the
entire period, however there were detected the exgance toward the validity
of Gibrat’s law through time.

The economic theory provides various theoretiealsons for rejecting the
validity of Gibrat’s law. Models of passive leamiand active learning offer the
explanation for faster growth of smaller firms.dacordance with these models,
new entrants accelerate their growth comparedrtgetaand more experienced
counterparts to achieve efficient scale of produc(Lotti, Santarelli and Vivarell,
2009). Other argument for validity of inverse riglaship between firm growth
and firm size and age provide differences in a#tto innovation where the smaller
firms are more active and effective in this arealy@, 2006; Van Dijk et al.,
1997). The smaller firms (which are usually youhgee also more flexible and less
risk averse as compared with their larger countespad these factors are presented
as another source of their higher growth (Morerb@asillas, 2007).

The gender composition of top management or owofeltse company is one
of the factors that could affect the firm size dinch growth measured by con-
ventional indicators, such as the growth of satesnber of employees or total
assets. Hence it could affect the testing of tHelitsa of Gibrat’s law where the
gender of managers/owner could play a role.

Many studies have been devoted to the issue ofemaomleadership since the
early 1990s. These studies are focused on differgpects of women in leader-
ship and examine the specifics of women-led firllany studies are devoted to
the differences in size and performance (whichfisnoviewed as growth rate)
between women-led/owned and men-owned/led companies

The firms led by women are less frequent and #éneyoften smaller in terms of
the number of employees, total assets and salemuevas compared with the
men-led firms. Piacentini (2013) showed that oriya2of the self-employed were
women in EU-27 in 2011. Women rarely ran large mess and they three times
less frequently owned a company with employeesoaspared with men. This
study also concluded that the main factors tharoéte the low interest of women
in an entrepreneurial career are cultural nornesestype, the lack of role models,
higher risk averse and lower confidence of womeheir abilities as entrepreneurs.

Some studies show that not only the size is smhbli¢ also the differences
are identified in the field of performance. As theasurement of performance is
very often used conventional measurement such asgehin sales, number of
employees or total assets. Most of the earlieslietuconcluded that the female-
-controlled firms underperform male-controlled oiiBsush, 1992; Rosa, Carter
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and Hamilton, 1996; Cooper, Gimeno-Gascon and W684). Brush (1992)
reviewed the 57 studies devoted to specifics of emoted firms in the United
States. The data showed that the performance ofewded businesses is lower
than that of men-led businesses using indicatard) as profitability, sales or the
number of employees. Rosa, Carter and HamiltongL88ed the data of 600
Scottish and British small firms to explore the aopof gender of owner-manager
on performance. They controlled for key factorp@fformance and concluded that
the gender appears to be a significant determioiaiitm performance. The wo-
men-controlled firms underperform as compared widn. CooperGGimeno-Gas-
con and Woo (1994) examined the determinants of vemtures’ performance
using the sample of 1,053 new firms operating & tmited States. As a meas-
urement of performance they selected growth rateifiployment) and marginal
survival and as explanatory variables they usezttsd human and financial capi-
tal categories such as education, gender, racestigd amount of capital, man-
agement know-how, industry-specific know-how. Tleeyncluded that the survival
rate is not different between women-owned and mamed ventures, on the other
hand the women-owned ventures are less likelyde ¢inan men-owned ones.

There are two theories offering the argumentssfoaller size, underperfor-
mance and slower growth of female-led firms: litbdeaninist theory and social
feminist theory. According to liberal feminist thgdhe performance of women
and men should be similar if the access to the ppities is equal for both
genders (Fischer, Reuber and Dyke, 1993). On tier dtand, the social feminist
theory states that women and men are naturallgreift (Fischer, Reuber and
Dyke, 1993). Using notions of both theories, treesmns of underperformance of
female-led firms could be differences in educatmork experience, firm age,
industry or discrimination of women (worse accessapital, fewer order by men)
and also the dissimilar attitude and differencepraferences of male and female
entrepreneurs. Brusch (1992) stated that the gddismale entrepreneurs differ
frequently from those noted by male firm owners.ii¢o often combine econom-
ic goals such as profit and growth with social gaalch as customer or employees
satisfaction. The high profit and growth rate may be the main goal of wom-
en-controlled firm as compared with men. This isywiomen-led firms may
seem underperforming if assessed on the basisesk thonventional criteria.
Cliff (1998) identified the important differencestivrespect to the wishes of
male and female entrepreneurs how to expand. Tlxénmae size of a business
that is comfortable to manage and beyond whichtpgbm entrepreneurs would
prefer no further expansion is smaller in case ofmen-led firms. The personal
preference of male and female entrepreneurs albeutmaximum size of the
business is perceived as the key factor in no-draletision strategy.
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The recent studies dealing with the issue of fierformance use a large sam-
ple of companies and control for larger numberagitdrs which determine the
performance of the company and if it is possibleyttake into account also the
individual goals and preferences of firm ownerse Tésults of these studies speak
rather in favour of no significant differences beém performance of female and
male entrepreneurs (Du Reitz and Henrekson, 2060b Rnd Watson, 2010). Du
Reitz and Henrekson (2000) used the sample of £2@@lish entrepreneurs from
various industries with 1 — 20 employees. They iooafd lower performance of
female-led companies at the aggregate level insaafsasing the sales, profit and
employment as the indicator of performance. Howeféney controlled for struc-
tural factors (such as firm size, industry, capaditedit application and growth
prospects) the female underperformance disappdargarofit and employment
and stayed valid only for sales as a measuremdirnoperformance. Robb and
Watson (2010) used data of 3,046 Austrian and yda®dlD0 USsmall and medi-
um-sized enterprises (SMEs). They chose the remrassets, survival rates and
sharp ratio as the measurement of firm performamckthey controlled for im-
portant demographic indicators such as firm age) §ize, gender, education and
experience of the owner, industry, country. Thelltsof the study suggested that
the women-controlled firms do not underperform mentrolled firms if the sur-
vival rates and return on assets is used as a meeasot of performance.

And what is the implication of gender composita@immanagement for Gibrat’s
law validity? If women leaders prefer small bussessand systematically show
lower growth rates than firms run by men (eitherauese of their different objec-
tives or lower performance), then the existencevafnen-led firms is an argu-
ment for rejecting the Gibrat’s law validity. If ther factors enter into play, the
small firms tend to grow slower than the large omethis case. However, the
Gibrat’s law could be valid separately for womeshd@ed men-led firms.

Data and Methods

The data for this study are compiled from the lolata Albertina CZ Gold Edi-
tion and the Czech Business Register. Albertindaias information on all profit
and non-profit entities in the Czech Republic, whiave been assigned personal
identification number (I0). At present this database covers the data of han
2.7 million subjects. We use panel data about ppradustries (sector A — N) using
CZ-NACE classification for the period 2008 — 20E8Bom Business Register we
take the data containing gender composition ofigiat body of the companies
in examined period. We use the data for limited pany and joint-stock com-
pany that belong to the most common form of busimeshe Czech Republic.
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Then we narrow down the dataset to contain ordyddta of such companies,
which had been in the industry at least for 5 yaa2008 and survived through-
out the study period. The data of starting firmd &mms in liquidation are spe-
cific and the results could be biased in the cés$eatusion of all firms. Accord-
ing to economic theory and empirical evidence ythng firms (which are usually
small) grow rapidly in first years after establiggmhto reach a minimum effi-
cient scale of production. The empirical studiesvslthat Gibrat's law is more
likely to be confirmed for mature industries (Joweic, 1982; Lotti, Santarelli
and Vivarelli, 2009; Daunfeldt and Elert, 2013).ingsonly the sample of estab-
lished firms enables to purify the analysis of fletor of firm age.

As a measurement of firm size sales are used.s@les represent the real
annual sales which are calculated using consunieg prdex published by the
Czech Statistical Officé As the base period 2005 is used. The indicatouann
“sales” includes revenues from sales of produasgdg and services. The studies
focused on relation between firm size and firm gtowse an alternative way to
measure firm size: total assets, profit, gross ddddue, sales and revenue. The
number of employees is the most commonly used measint of firm size
(Nassar, Almsafir and Al-Mahrouq, 2014). We choakes as the indicator of
firm size because it is the most flexible one coragdo the number of employe-
es or total assets. Another reason is that thebds¢aAlbertina does not offer
accurate data on the number of employees of inadyidompanies and using the
number of employees could lead to bias in the te3ul

When examining the impact of gender compositiostatutory body on validi-
ty of Gibrat's law we define men-led firms (MLF)dawomen-led firms (WLF).
To identify the women-led and men-led firms, we thsecomposition of statuto-
ry body of the company as the decisive factor. \&e two variants for determi-
nation of WLF and MLF: (1) WLF is the firm with merthan 50% women in
statutory body and MLF is the firm with 50 and legsmen in statutory body;
(2) WLF(1) is the firm with only women in statutobody and MLF(1) is the
firm with only men in statutory body. We use for Wthe limit of more than 50%
of women, because in this case, the women domindtes statutory body. Other
firms we titled men-led firms despite the fact titaihcludes companies where
both genders are equally represented. We assuitnim tités case the firm could
act in the traditional way. We exclude the datéiraf, where the gender compo-
sition of statutory body changes in the referensgop. Finally, we use balance
panel in all computations. The final dataset cor#tdhe data of 20,073 Czech
firms in the period 2008 — 2013. The descriptiaistics are shown in Table 1.

2 Sales = (nominal salé3Pl) . 100.

3 Firms do not report the exact number of employbasijndicate the interval. The number of
employees is then calculated as the average ointieival.
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Table 1
Average Summary Statistics
2008 2009 2010 2011 2012 2013| 2008 — 2013

Sales
(inthousand | 69 133.56| 58 670.96| 61294.48| 64 057.07| 62719.75| 62712 | 63097.97
CZK) (219 335.2) (187 151) | (197 914.6) (207 153.5) (205 455.8) (209 276.4) (204 644)
Proportion
of women
(in statutory | 0.1705 0.1716 0.1722 0.1730 0.1738 0.1736 0.1724
body) (0.3086) | (0.3090) | (0.3088) | (0.3089) | (0.3091) | (0.3093) | (0.3090)
N 20073 20073 20 073 20 073 2007 20 073 120 438

Note Standard errors in brackets.
Source:Albertina CZ Gold Edition, Czech Business Regisbamn calculation

Table 1 shows the average sales and average poopof women in statuto-
ry body of the firms in the period 2008 — 2013. ¢ém see that the real sales are
higher in the year 2008, then they decrease shampR009. On average they
reach 63 million CZK in the analysis period. Thegwrtion of women in statu-
tory body is about 17% across examined period. Sdles and proportion of
women in statutory body differ in individual indties as we can see in Table 2.
The average real sales range from 6 million in estdte activities to 183 million
in mining and quarrying in 2013. The significanshrity could be identified
also in representation of women in statutory boflyirms in various sectors.
The proportion of women in statutory body is thevést in sector D, E and
F where it amounts to less than 10%. On the othed hthe highest proportion of
women in statutory body is in sector |, L, M andHé&re the women represent
more than 20% of statutory body members on averHge.indicators WLF and
WLF(1) show the proportion of women-led firms imividual sectors.

To verify the validity of Gibrat’s law we use lereauto-regression model
proposed by Daunfeldt and Elert (2013). They edtnthe validity of Gibrat’s
law using this model

nS, =a,+a, .Ing,_, +6, T+ y (2)
where
S}t — the size of-th firm of j-th industry in time,
g, .T. —avector of time specific fixed effects,

a,, a;, —the regression coefficients of the model,

u — a disturbance term.

jt
it
The values of parameter;, indicate if the Gibrat’s law is valid or not. The

advantage of this model is its simplicity and thetfthat it includes time specific
fixed effects. Hardwick and Adams (2002) showed khssiness cycles could play
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a role and this model enables us to consider #us The aim of Daunfeldt and
Elert (2013) was to prove the validity of Gibrdfi in individual industries using
five-digit NACE classification for industry. Thisusly sets a slightly different goal.

Table 2
Average Summary Statistics in 2013 by Sectors
NACE Sales Proportion of women WLF WLF(1) N
(in thousand CZK) in statutory body
A 54 857.68 0.1337 0.0366 0.0307 1010
(125 949) (0.2227) (0.1880) (0.1726
B 182 576.6 0.1269 0.0227 0.0227| 44
(382 865.3) (0.2312) (0.1508) (0.1508
Cc 132 599.3 0.1106 0.0510 0.0401 3863
(323 467) (0.2465) (0.2200) (0.1963
D 166 110.2 0.0633 0.0083 0.0083 120
(471 870) (0.1687) (0.0913) (0.0913
E 100 485.8 0.0899 0.0269 0.0269 184
(242 757.4) (0.2121) (0.1622) (0.1622
F 42 119.42 0.0681 0.0189 0.0159 2 009
(127 678.7) (0.1883) (0.1363) (0.1252
G 68 876.75 0.1854 0.1160 0.1063 5 147
(206 299.3) (0.3317) (0.3202) (0.3082
H 109 700.4 0.1161 0.0494 0.0441 567
(248 253.1) (0.2531) (0.2169) (0.2055
| 11 500.56 0.2318 0.1518 0.1411 560
(34 507.31) (0.3618) (0.3591) (0.3484
J 44 823.27 0.1042 0.0537 0.0467 707
(171 501.5) (0.2493) (0.2257) (0.2111)
K 93 016.12 0.1775 0.1049 0.0769 143
(307 105.1) (0.3077) (0.3075) (0.2674
L 6 292.69 0.2931 0.2062 0.1099 2 822
(47 833.07) (0.3384) (0.4047) (0.3128
M 17 939.63 0.2394 0.1660 0.1552 2 404
(93 330.93) (0.372) (0.3721) (0.3621
N 62 892.78 0.2121 0.1405 0.1242 491
(236 547.2) (0.3493) (0.3479) (0.3302
Total 62 712 0.1736 0.1042 0.0829 20 073
(209 276.4) (0.3093) (0.3056) (0.2757

Note A — agriculture, forestry and fishing; B — miniagd quarrying; C — manufacturing; D — electricggs,
steam and air conditioning supply; E — water suppdwerage, waste management and remediationtistivi
F — construction; G — wholesale and retail tradpair of motor vehicles and motorcycles; H — tramtgion
and storage; | — accommodation and food servidgites; J — information and communication; K —dircial
and insurance activities; L — real estate actisjtiél — professional, scientific and technical atitég; N —
administrative and support service activities, déad errors in brackets.

Source:Albertina CZ Gold Edition, Czech Business Regisb&m calculation

To prove the validity of Gibrat’s law, we modifiyet model like Fiala and
Hedija (2015b) and Fiala (2015) where industryddeal into the model as ex-
planatory variable. The growth of the firm is apaoim the firm age determined
by the industry specific factors such as maturitthe industry, concentration rate,
minimum efficient scale (MES) of production, tectogy and capital intensive
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or uncertainty (Daunfeldt and Elert, 2013). Toestst partly filter out the effect
of these factors, we include the industry fixecef$ into model.

In§, =a,+a;, .In§, +a, .T+a, .NACEa, T .NACE K6 (2)

where
S — the size afth firm in timet,
NACE — the dummy variable for industry using 5-digiAGE classifica-
tion ofi-th firm,
a, . T, — the vector of time fixed effects,
a, .NACE — the vector of industry specific fixed effects,

a, . T. .NACE — a vector of time and industry specific fixedeefts.

The value of parameter, indicates if Gibrat’s law is valid or not. Gibrat’s

law holds if c/r\l equals to one. The value smaller than one implias $mall

firms grow faster than large ones and the valubdrighan one implies that large
firms grow faster than small ones.

Because of heteroscedasticity and serial coroglgtroblem, we use OLS
estimator with cluster-robust standard errors. @oficm or reject Gibrat's law,

we test null hypothesisiO: aAf1 =1 versusH1: aAfl #1 using F-test.

To take into account the gender of firm leaderstmg its impact on Gibrat’s
law validity, we expand the model for explanatogriable women-led firm re-
flecting gender composition of statutory body dofes

n§=a,+a, .In{_,+a, .T+a, .NAGEa, T .NACEa, .WUuF (3)

where
WLE — dummy variable for women led firms.

Firstly, we use full sample of firm and estimate tvalidity of Gibrat's law
using equation (2) and (3). Then we use equatipraif@ estimate the relation-
ship between firm size and firm growth separatelythe sample of firms led by
women (WLF an WLF(1)) and firms controlled by méiLfF and MLF(1)) to
find out if Gibrat's law could be confirmed sepatatfor individual groups
(women-led and men-led firms).

Finally, the validity of Gibrat’s law is provedpseately for selected indus-
tries. Because the proportion of female firms dgfacross industries and it is
very low in many of them (see Table 2) we choose g@ctors having the high-
est proportion of female firms using CZ-NACE cléissition: sector I, L, M and
N. Similarly, the relationship between firm sizeddirm growth is estimated for
both the full sample of firms in given industry aseparately for the sample of
women-led firms and men-led firms.
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Results and Discussion

To estimate Gibrat’s law validity in examined pdri the equation (2) is
used. The results are shown in Table 3 in modeh() (2), where model (1)
covers only time fixed effects and model (2) timed effects and industry fixed
effects. We use F-test to confirm or reject Gilsrdaw validity. In both variants
of the model we reject the null hypothesis thawghoof the firm is random walk

(HO: aAf1 =1) at 1% level. Our results indicate that smallemé tend to growth

faster than bigger ones/r\i(< 1).

Table 3
Gibrat’s Law Validity Estimation — Whole Sample
Model (1) | Model (2) | Model (3) | Model (4)| Model (5)| Model (6)
In.S1 (o) 0.9809*** | 0.9672** | 0.9797** | 0.9664*** | 0.9793*** | 0.9669***
(0.0009) (0.0015) (0.0010) (0.0015) (0.0012) (0.0018)
T, fixed effects Yes Yes Yes Yes Yes Yes
NACE; fixed effects - Yes - Yes - Yes
T..NACE; fixed effects - Yes - Yes - Yes
WLF - - —0.0395*** | —0.0370*** - -
(0.0053) (0.0055)
WLF(1) - - - - 9.0371** | -0.0369***
(0.0061) (0.0065)
Constant 0.0345*** | 0.3492*** | 0.0491** | 0.3618*** | 0.0463*** | 0.3706***
(0.0100) (0.0899) (0.0106) (0.0858) (0.0131) (0.1025)
R? 0.9442 0.9470 0.9443 0.9470 0.9392 0.9424
N 100 365 100 365 100 365 100 365 75785 75785
F-tesf 426.75 471.01 435.48 479.40 292.98 340.41
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes:***significant at the 1% level, **significant athe 5% level, *significant at the 10% level, robstnd-
ard errors in brackets, a) F-test of HEI: =1

Source:Albertina CZ Gold Edition, Czech Business Regisb@mn calculation

These conclusions are consistent with the corahssof many previous stud-
ies where the authors rejected Gibrat's law valitht an aggregate level and
concluded that the small firms have a tendencyrtavgaster than their large
counterparts. For example, Lotti, Santarelli andavélli (2009) that tested the
validity of Gibrat's law for Italian firm, Daunfetcand Elert (2013) who exam-
ined the relationship between firm size and firmvgifor Swedish firms, Fiala
(2015) and Fiala and Hedija (2015b) who used thegptaof Czech firms.

In this study, we used sales as the indicatoiriof §ize. There are many other
indicators, such as the number of employees aatldesets which are frequently
used as the measurement of firm size. Here, thdtsesould be influenced by
the choice of firm size indicator to some extenawdver, Fiala and Hedija
(2015b) tested the validity of Gibrat’s law usihgee different indicator of firm



57

size: sales, total assets and the number of engdoyEhey used the data for
Czech private sector firms in the period 2007 —228dd concluded that the re-
sults are similar for all three indicators of figize. The validity of Gibrat's law
was rejected in all cases. Hence, the resultsatbawill be obtained using alter-
native indicators of firm size would be probablg tame.

To take into account the gender aspects of firaudeship we use gender
composition of statutory body as one of the explanyavariables. The validity
of Gibrat’s law is proved using equation (3). Tasults are shown in Table 3 in
model (3), (4), (5) and model (6). We can concltide the gender composition
of the firm statutory body is a statistically sifjcént factor explaining the level
of sales. Companies having a dominant proportiomvamen in the statutory
body report sales lower approximately by 4% thamdiled mostly by men. The
results are very similar for both concepts of wodsehfirms (WLF and WLF (1)).
It suggests that to promote women's manageriat,stiyge majority of women in
the statutory body is sufficient. Even filteringtdine influence of the composition
of the statutory body does not permit to confirnbi@i’s law validity. The results
show that small firms tend to grow faster thandavges also in this case.

Finally, we use equation (2) and prove the validit Gibrat’s law separately
for women-led firms and men-led firms. The resalts shown in Table 4. The
Gibrat’s law is rejected for both WLF and MFL. latb cases the smaller firms
tend to grow faster than the bigger ones. Whenseestricter criterion for defin-
ing the women-led and men-led firms and apply W)B{d MLF(1), the results
stay similar. Gibrat’s law is valid neither for W{fy nor for MLF(1).

Table 4
Gibrat’s Law Validity Estimation — Separately for Women- and Men-led Firms

WLF MLF WLF(1) MLF(1)

Model (1)| Model (2)| Model (1)| Model (2)| Model (1)| Model (2)| Model (1)| Model (2)

IS (0z) | 0.9686%| 0.9533%*| 0.9809***| 0.9676%*| 0.9662** | 0.9546*** | 0.9806** | 0.9680%*
(0.0031) [(0.0051) |(0.0010) [(0.0016) |(0.0038) |[(0.0058) [(0.0013) |(0.0019)

T fixed

effects Yes Yes Yes Yes Yes Yes Yes Yes
NACE;

fixed effects — Yes — Yes - Yes — Yes
T..NACE;

fixed effects — Yes — Yes - Yes — Yes
Constant 0.1463***| 0.1048***| 0.0324***| 0.4152*** | 0.1646*** | 0.0953** | 0.0271* | 0.4440***
(0.0271) |[(0.0378) |(0.0112) |(0.0755) |(0.0340) |(0.0430) [(0.0138) |(0.0874)

R? 0.9276 0.9394 0.9429 0.9459 0.9220 0.9368 .9373 0.9410
N 10460 10460 89905 89905 8115 8115 67670 767@®

F-test 105.96 83.55 347.61 399.65 78.99 60.90 2290.§ 282.10
p-value 0.0000 0.0000 0.0000 0.0000] 0.0000 0Oam 0.0000 0.0000

Notes ***significant at the 1% level, **significant ahe 5% level, *significant at the 10% level, roba&tnd-

ard errors in brackets, a) F-test of Hal: =1
Source:Albertina CZ Gold Edition, Czech Business Regisbamn calculation
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The obtained results show and confirm that thedgermomposition of statu-
tory body is not key factor affecting the Gibrakasv validity. There are other
factors that could be significant. Empirical stiedghow that the specifics of
individual industries could affect the validity @ibrat’s law. Important role
could play age of the industry, uncertainty, minimefficient scale of produc-
tion, industry size and competition in the sectdre growth of the firm is more
likely random walk in mature industries becausdaofer proportion of new
entrants. New firms are more likely smaller thartura firms and tend to grow
dynamically to achieve the MES. The lower rate @riirms is more likely with
industries having high uncertainty in terms of grathieved and with very high
MES which could be a barrier for entrance. On theeohand, the very low
MES could be the reason for validity of Gibrat'w ldbecause small firms are not
forced to grow faster than large firms. Concentratio the industry is another
factor affecting the validity of law from the thetical point of view. The high
concentration prevents new firms from entering emahopoly power of larger
firms is the barrier for fast growth of small firnmsthis industry. Empirical studies
confirm that the Law is most likely to be validrimature industries, small indus-
tries, industries with less competition, higherméegof uncertainty and in sectors
with low or, conversely, very high MES (Coad, 200&unfeldt and Elert, 2012;
Lotti, Santarelli and Vivarelli, 2009). Inclusiorf mdustry fixed effects into the
model could not be sufficient to filter out any sgcspecifics.

Because the validity of Gibrat’s law could beueficed by industry specific
factors, we proved the validity using industry spedata according to CZ-NACE
classification and examined the role of gender amsitipn of statutory body on
Law validity once again. The impact of female masragnay also vary in indi-
vidual sectors due to differences in proportiofienfiale-led firms into sectors. We
choose four industries that report the highest gntagn of women-led firms: sec-
tor I, L, M and N. For testing the relationshipweeén firm size and firm growth,
eqguation (2) and (3) are used. The results arershoivable 5 — 12 in Annex.

On the aggregate level, the validity of Gibratiw/ lwas rejected for all four
sectors. In all sectors the smaller firms tend towgfaster than bigger ones.
Nevertheless, where we test the validity of Gilsrdéw separately for women-
-led and men-led firms, the results vary for indival sectors. The Gibrat's law
is more likely to be valid for women-led firms. $ector |, the validity of Gi-
brat’s law for women-led firms cannot be rejectetha 1% level and in sector
N at the 10% level of significance. On the othendhain sector L and M, the
validity of Law is rejected for this type of firms.

However, the validity of Law in sector | and N tbbe attributed to industry
specific factors to some extent. According to Hedg016) these sectors belong
to the sector with lower rate of competition antatiree lower MES. There is



59

also relatively small number of women-led compaimethese sectors (less than
100 firms in both sectors). For the fact that ottaetors also play a role speaks
also the fact that the validity of Gibrat's law wamfirmed in sector N not only

for women-led firms but also for men-led firms. Tigothesis that Gibrat’'s law

is rather valid for women-led firms could be testedurther research.

Conclusion

This study is devoted to the examination of tHati@nship between firm size
and firm growth in the context of gender compositid management. The rela-
tionship between firm size and firm growth is désed by Gibrat's law. Ac-
cording to this Law, the growth rate of a givemfirs independent of its size.
The majority of studies testing the validity of @b's law reject it and conclude
that the smaller firms tend to grow faster thagéarcounterparts. However, the
findings of some studies show that the validityGitirat's law is industry specific
and it depends on the characteristics of the exasnimarket (Daunfeldt and
Elert, 2012). The gender composition of managernetiie factor that had not
been tested yet as the factor affecting the validitthe Gibrat's law, this was
the aim of this study.

We used the data of 20,073 Czech firms in theoge2D08 — 2013. To esti-
mate the effect of gender composition of manageraerGibrat’s law validity,
we used linear auto-regression model with the salds as the indicator of firm
size and control for industry, time and gender cosition of statutory body. We
found out that the women-led firms reported lowades as compared with men-
led firms. Nevertheless, the validity of Gibratasvlwas rejected. We found out
that smaller firms tend to grow faster than largees. Then we tested the validi-
ty of Gibrat's law separately for men-led and wosteehfirms. The conclusion
was similar. Gibrat's law was rejected at 1% lefedignificance for both sam-
ples: women-led firms and men-led firms. The tewngeaf a smaller firm to
growth faster than a larger one is valid for batlbmen-led and men-led firms.
The effect of gender composition of management dmaBs law validity was
not unequivocally confirmed, when it was testedasafely for four industries
reporting the highest proportion of women-led firrmscommodation and food
service activities; real estate activities; profesal, scientific and technical
activities and administrative and support servicteviies. There were no signif-
icant differences in confirmation or rejection tBérat’s law between individual
industries using the women-led firms as explanatanjable.

Hence, the gender composition of management igpraing to be an im-
portant factor that affects the validity of Gibsattaw. More important role



60

is probably played by the industry-specific factass maturity of the industry,
concentration rate and minimum efficient scale addoiction. In further re-
search, the author will devote to the verificatadrthe impact of selected sector-
specific factors on the Gibrat's law validity ireti€zech Republic and test the
Gibrat’s law validity for women-led firms in therdext of these factors.
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Annex
Table 5
Gibrat’s Law Validity Estimation for Sector | (Accommodation and Food Service
Activities)
Model (1) Model (2) Model (3) Model (4) Model (5) | Model (6)
IN.S1 (o) 0.9619*** | 0.9491** | 0.9615*** | 0.9488*** | 0.9636*** | 0.9536***
(0.0087) | (0.0116) | (0.0088) | (0.0117) | (0.0010) | (0.0128)
T, fixed effects Yes Yes Yes Yes Yes Yes
NACE; fixed effects - Yes - Yes - Yes
T..NACE; fixed effects - Yes - Yes - Yes
WLF - - -0.0273 -0.0220 - -
(0.0252) (0.0240)
WLF(1) - - - — —0.0352 —0.0304
(0.0272) (0.0259)
Constant 0.2648** | 0.2684 0.2726** | 0.2778* 0.2515** | 0.2428
(0.0832) | (0.1706) | (0.0851) | (0.1680) | (0.0909) | (0.1711)
R? 0.9129 0.9150 0.9129 0.9150 0.9169 0.9192
N 2800 2800 2800 2800 2140 2140
F-test 19.05 19.16 19.00 19.01 13.25 13.18
p-value 0.0000 0.0000 0.0000 0.0000 0.0000[ OO0am

Notes:***significant at the 1% level, **significant abe 5% level, *significant at the 10% level, robstnd-

ard errors in brackets, a) F-test of Hal: =1

Source:Albertina CZ Gold Edition, Czech Business Regisbarn calculation.

Table 6
Gibrat’s Law Validity Estimation for Sector | — Women Led Firms and Men Led Firms
WLF MLF WLF(1) MLF(1)
Model (1) Model (2)| Model (1)| Model (2)| Model (1)| Model (2)| Model (1)| Model (2)
In.S1 (o) 0.9714*** 0.9506***| 0.9596***| 0.9474*** 0.9653*** 0.9439*** 0.9633*** (0.9544***
(0.0150) |(0.0226) |(0.0102) |(0.0136) |(0.0174) |(0.0252) |(0.0117) |(0.0155)
T, fixed
effects Yes Yes Yes Yes Yes Yes Yes Yes
NACE; fixed
effects - Yes - Yes - Yes - Yes
T.NACE
fixed effects — Yes - Yes — Yes - Yes
Constant 0.2019*|-0.0297 | 0.2816*** 0.4307** | 0.2452* | 0.0012 | 0.2446** | 0.3631*
(0.1145) | (0.1043) |(0.0983) |(0.1675) |(0.1261) |(0.1164) |(0.1068) |(0.1905)
R? 0.9250 0.9367 0.9100 0.9122 0.915 0.9281 .9163 0.9187
N 425 425 2 375 2 375 395 395 1745 1745
F-test 3.63 4.80 15.80 15.06 4.00 4.96 9.89 8.70
p-value 0.0602 0.0313 0.0001 0.0001 0.0491 0288 0.0018 0.0034

Notes:***significant at the 1% level, **significant abe 5% level, *significant at the 10% level, robstnd-

ard errors in brackets, a) F-test of HEI: =1

Source:Albertina CZ Gold Edition, Czech Business Regist@m calculation.
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Table 7
Gibrat’s Law Validity Estimation for Sector L (Real Estate Activities)
Model (1) | Model (2) | Model (3) | Model (4)| Model (5)| Model (6)
IN.S:1 (o) 0.9490*** | 0.9421** | 0.9471** | 0.9402** | 0.9424** | 0.9383***
(0.0035) (0.0039) (0.0036) (0.0040) (0.0053) (0.0057)
T, fixed effects Yes Yes Yes Yes Yes Yes
NACE; fixed effects - Yes - Yes - Yes
T..NACE; fixed effects - Yes - Yes - Yes
WLF — — -0.0473** | —0.0465*** - -
(0.0096) (0.0097)
WLF(1) - - - - 0.0377%** | —0.0372***
(0.0140) | (0.0142)
Constant 0.3003*** | 0.4590* 0.3229** | 0.4810* 0.3451*+* | 0.2645
(0.0257) (0.2507) (0.0271) (0.2454) (0.0409) (0.1739)
R? 0.9031 0.9041 0.9032 0.9042 0.8967 0.8977
N 14110 14110 14110 14110 7450 7450
F-test 213.15 218.68 217.80 222.65 118.77 116.88
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes:***significant at the 1% level, **significant abe 5% level, *significant at the 10% level, robstnd-

ard errors in brackets, a) F-test of Hal: =1

Source:Albertina CZ Gold Edition, Czech Business Regisbarn calculation.

Table 8
Gibrat's Law Validity Estimation for Sector L — Women Led Firm and Men Led Firm
WLF MLF WLF(1) MLF(1)
Model (1) | Model (2) | Model (1) | Model (2) | Model (1) | Model (2) | Model (1) | Model (2)
In.S:; (a7) | 0.9323**| 0.9265***| 0.9493*** | 0.9423*** | 0.9351*** | 0.9348*** | 0.9435** | 0.9390***
(0.0089) | (0.0094) |(0.0039) |(0.0044) |(0.0112) | (0.0107) |((0.0059) |(0.0064)
T, fixed
effects Yes Yes Yes Yes Yes Yes Yes Yes
NACE;
fixed
effects - Yes - Yes — Yes — Yes
T..NACE;
fixed
effects - Yes - Yes — Yes — Yes
Constant | 0.3832*** |-0.1800***| 0.3028*** | 0.6359*** | 0.3406*** |—0.2209*** | 0.3395***| 0.4135***
(0.0569) | (0.0462) [(0.0297) |(0.2408) |(0.0709) | (0.0525) |(0.0458) |(0.1452)
R? 0.8671 0.8687 0.9045 0.9056 0.8914 0.89520.8923 0.8936
N 2910 2910 11 200 11 200 1420 1420, 03® 6 030
F-test 57.58 61.18 170.00 172.61 33.75 37.19 ®2.9| 90.79
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes:***significant at the 1% level, **significant athe 5% level, *significant at the 10% level, robstnd-

ard errors in brackets, a) F-test of Hal: =1

Source:Albertina CZ Gold Edition, Czech Business Regisb@n calculation.
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Table 9
Gibrat's Law Validity Estimation for Sector M (Prof essional, Scientific and Technical
Activities)
Model (1) Model (2) Model (3) Model (4) Model (5)| Model (6)
IN.S1 (o) 0.9601*** | 0.9475** 0.9582*** | 0.9459** | 0.9593*** | 0.9478***
(0.0036) (0.0044) (0.0037) (0.0045) | (0.0041) | (0.0049)
T, fixed effects Yes Yes Yes Yes Yes Yes
NACE; fixed effects - Yes - Yes - Yes
T..NACE; fixed effects - Yes - Yes - Yes
WLF - - —0.0435*** | —0.0533*** - -
(0.0136) (0.0145)
WLF(1) - — - - —0.0385*** | —0.0521***
(0.0144) | (0.0155)
Constant 0.2260*** | 0.4103*** 0.2487** | 0.4280*** | 0.2327** | 0.3522***
(0.0335) (0.1231) (0.0353) (0.1237) | (0.0391) | (0.0432)
R? 0.9017 0.9036 0.9018 0.9037 0.9008 @903
N 12 020 12 020 12 020 12 020 9 455 9 455
F-test 123.78 139.36 125.57 144.92 97.35 114.93
p-value 0.0000 0.0000 0.0000 0.0000 0.0000] 0.0000

Notes:***significant at the 1% level, **significant athe 5% level, *significant at the 10% level, robsttnd-

ard errors in brackets, a) F-test of Hal: =1

Source:Albertina CZ Gold Edition, Czech Business Regisbarn calculation.

Table 10
Gibrat’s Law Validity Estimation for Sector M — Women Led Firms and Men Led Firms
WLF MLF WLF(1) MLF(1)
Model (1) | Model (2) | Model (1) | Model (2) | Model (1) | Model (2) | Model (1) | Model (2)
IN.S1 (01) | 0.9484* | 0.9472** | 0.9596*** | 0.9451*** | 0.9515*** | 0.9510*** | 0.9607*** | 0.9463***
(0.0119) [(0.0133) [(0.0039) |(0.0048) [(0.0122) {(0.0137) |(0.0044) |(0.0053)
T, fixed
effects Yes Yes Yes Yes Yes Yes Yes Yes
NACE;
fixed
effects - Yes - Yes - Yes - Yes
T.NACE
fixed
effects - Yes - Yes - Yes - Yes
Constant | 0.2919*** | 0.3345*** | 0.2337*** | 0.4364*** | 0.2694*** | 0.2963*** | 0.2167*** | 0.3487***
(0.0920) [(0.0992) |(0.0376) |[(0.1254) |(0.0949) [(0.1013) [(0.0420) |(0.0471)
R? 0.8679 0.8817 0.9012 0.9034 0.8721 0.8869 .899D 0.9015
N 1995 1995 10 025 10 025 1845 1845 @61 | 7610
F-test 18.87 15.70 106.44 130.37 15.76 12.72 81.36| 104.16
p-value 0.0000 0.0000 0.0000 0.0000 0.0001 O00GA 0.0000 0.0000

Notes:***significant at the 1% level, **significant athe 5% level, *significant at the 10% level, robsttnd-

ard errors in brackets, a) F-test of Hal: =1

Source:Albertina CZ Gold Edition, Czech Business Registen calculation.
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Table 11

Gibrat’s Law Validity Estimation for Sector N (Admi nistrative and Support

Service Activities)

Model (1) | Model (2) | Model (3) | Model (4) | Model (5) | Model (6)
In.S.1 () 0.9771** | 0.9736*** | 0.9764** | 0.9723** | 0.9771** | 0.9724***

(0.0075) | (0.0087) (0.0078) | (0.0089) | (0.0087) | (0.0096)
T, fixed effects Yes Yes Yes Yes Yes Yes
NACE; fixed effects - Yes - Yes - Yes
T..NACE; fixed effects - Yes - Yes - Yes
WLF - - —0.0296 |-0.0508 - -

(0.0280) (0.0313)
WLF(1) - - - - -0.0255 |-0.0504
(0.0307) (0.0390)

Constant 0.1101 0.1209 0.2162* 0.0951 0.2159

(0.0746) (0.0787) | (0.1246) | (0.0797) | (0.1422)
R? 0.9328 0.9402 0.9328 0.9403 0.9321 ®940
N 2 455 2 455 2 455 2 455 1890 1890
F-test 9.30 9.30 9.23 9.59 6.90 8.30
p-value 0.0024 0.0024 0.0025 0.0021 0.0090 0.0042

Notes:***significant at the 1% level, **significant abe 5% level, *significant at the 10% level, robstnd-

ard errors in brackets, a) F-test of HEI: =1

Source:Albertina CZ Gold Edition, Czech Business Regisbarn calculation.

Table 12
Gibrat’s Law Validity Estimation for Sector N — Women Led Firms and Men Led Firms
WLF MLF WLF(1) MLF(1)
Model (1) | Model (2) | Model (1) | Model (2) | Model (1) | Model (2) | Model (1) | Model (2)
In.S.; (a1) | 0.9779%**| 0.9749*** | 0.9761*** | 0.9724*** | 0.9704*** | 0.9614*** | 0.9785*** | 0.9734***
(0.0133) |(0.0201) |((0.0089) |[(0.0100) |(0.0161) |(0.0255) |(0.0100) ((0.0107)
T fixed
effects Yes Yes Yes Yes Yes Yes Yes Yes
NACE;
fixed
effects — Yes — Yes - Yes - Yes
T..NACE;
fixed
effects — Yes — Yes - Yes - Yes
Constant 0.0568 | 0.5736 0.1268 0.1678 0.1231 0.6789 0.0825 0.1452
(0.1161) [(0.4248) [(0.0891) |(0.1290) |(0.1337) [(0.4579) [(0.0900) [(0.1457)
R? 0.9430 0.9582 0.9292 0.9389 0.9321 0.9566 .9288 0.9401
N 345 345 2110 2110 305 305 1585 1585
F-test 2.77 1.56 7.25 7.60 3.36 2.29 4.67 6.16
p-value 0.1009 0.2162 0.0074 0.0061 0.0718 1354 0.0314 0.0136

Notes:***significant at the 1% level, **significant abe 5% level, *significant at the 10% level, robstnd-

ard errors in brackets, a) F-test of Hal: =1

Source:Albertina CZ Gold Edition, Czech Business Regisbarn calculation.




