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1 IntrodutionThe literature on the growth of �rms was initiated in 1931, with the publiation ofRobert Gibrat's PhD. thesis entitled �Inégalités Éonomiques�. Gibrat (1931) was the�rst to present a formal model of �rm growth and industry struture that ontinuesto in�uene industrial organization analysis today. His methodology is based on theassumption that during eah period, the growth rate for eah �rm in a market is anindependent, identially distributed random variable (for a disussion of this assump-tion, see Sutton 1997) what launhed �the law of proportional e�et�, whih stated thatthe expeted inrease in �rm size is proportional to the urrent size. However, despitesubstantial inrease in researh volume, and a onsiderable amount of empirial works,reent reviews of the literature suggest that little is still known about the phenomenonand a lot remains to be done (Storey 1994, Wiklund 1999).The purpose of this paper is to enlighten the growth proess by following a ohortof �rms identi�ed as being SMEs in 1997. One possible way to address this question isto fous on Gibrat's Law in order to determine whether it is admissible or not. A bigbunh of literature proeeds this way. One part on�rms Gibrat's intuition demonstrat-ing that �rm's growth follows a random proess (Geroski 2005) but a growing numberof reent empirial studies ontest this point of view, showing the limits of Gibrat'slaw (Santarelli and al. 2003, Rossi-Hansberg and Wright 2007), mainly beause of thestatistial properties of the data. Firstly, the variane of �rm size does not tend toin�nity ontrary to results implied by Gibrat's model (Kaleki 1945). Furthermore,the distribution of growth rates is not normally distributed, but instead resembles theLaplae or �symmetri exponential� sine growth is not equally distributed amongst�rms of di�erent sizes (Diaz-Hermelo and Vassolo 2007, Reihtein and Jensen 2005).Whilst a 'weak' version of Gibrat's law merely supposes that expeted growth rateis independent of �rm size, stronger versions of Gibrat's law imply a range of otherissues. For example, Chesher (1979) rejets Gibrat's law due to the existene of anautoorrelation struture in the growth shoks. Bottazzi and Sehi (2006a) rejetit too on the basis of a negative relationship between growth rate variane and �rmsize. That is why, looking arefully at the distribution of �rms size and growth rate,several reent researhes establish that �rm size usually experienes a slight reversionto the mean (Sutton 1997, for a review). Many papers aim hene at demonstratingthat growth is the result of the ombination of di�erent fators ranging from �nanialto environmental ones inluding produtive and tehnial elements.Considering then that growth is everything but a random proess, this paper aimsat identifying the key determinants of the growth rate using a ohort of 12 811 �rmsative over the period 1997-2007 whose aounts books are available for every year.All of these �rms were SMEs in 1997 and an either grow or diminish over the time.Turning towards a literature that refers to the determinants of �rm's growth, wepropose a omprehensive researh in this �eld putting all together main streams in�rm growth analysis (see Wiklund and al. 2009). We thus oneive the growth of �rmas the result of a ombination of variables whose some are inspired by the resourebased view inherited from Edith Penrose. That takes into aount the environmentof the �rm thanks to industry and market wide variables. Some others determinantsintegrate entrepreneurial orientation given by shareholders perspetive and ontrol.From this perspetive, we build an integrative multivariate model that embeds a set ofvariables representing eah �eld. Two versions of generalized logit model are ompared:2



a pooled mulinomial logit model and an hybrid multinomial logit model that takes intoaount the longitudinal nature of the data. The results show, whatever the tehniqueused, that growth rate does not depend only upon the previous size but that othervariables whose in�uene varies aording their status ount too. This leads us tounderstate the Gibrat's hypothesis, sine initial size matters. However, the impat ofthis variable is small and almost the same whatever the growth level onsidered whihweakens our rejetion. Strutural variable suh as industry, loalization, age, andmarket size intervene as the major determinants of growth in employment. They areompleted by strategi hoies onerning the proess of prodution and the �nanialstruture. The onjunture matters also. At an individual level, the growth rateresults thus of a ombination of variables that shape the �rm's growth path and whosestruture di�ers aording to the rhythm of growth. The organization of the paperproeeds as follows. First setion onsists in a brief overview of the literature thatgives the grounds to develop our hypotheses. Seond setion presents the data andthe methodology. The empirial results are shown and disussed in setion three. Weonlude onsidering the impliations of the study.2 The theoretial and empirial literature on �rm'sgrowth: the state of artGrowth is sometimes regarded as the most important, reliable and easily aessi-ble measure of a �rm's performane (Wiklund 1999, Delmar 1997). As growth isa omplex and multidimensional phenomenon (Weinzimmer 1993), a purely internalapproah, limited to the impat of the resoures, neglets the predition potential ofvariables linked to the �rm, the strategy, the environment and the interations betweenthese di�erent types of variables. A really exhaustive presentation of the possible fa-tors at the origin of �rm's growth has been done by Coad (2007b). We only depithere the sets of variables that determine the growth proess introduing a di�erenebetween environment and strutural fators on one hand (2.1) and strategi elementsontrolled at the �rm level on the other (2.2).2.1 Strutural variables2.1.1 LoationMany external fators may in�uene the growth of the �rm. The population eol-ogy theory suggests that organizational survival and performane are determined byenvironmental seletion (Aldrih 1979, Hannan and Freeman 1977). The founding on-ditions (Carroll and Hannan 1989, Stinhombe 1965) and the harateristis of theenvironment have an important role in explaining organizational growth. For example,Carlsson (2002) or Davidsson and Henreksson (2002) found that institutional fators,suh as regulations, taxation, sienti� resoures or apital availability, may a�et thegrowth of independent businesses. In a broader ontext, Shane and Kolvereid (1995)suggest that variations in national environments aounted for almost all performanehanges. Sine the onjunture and the general tendenies of the environment annotbe ignored in proposing an explanation of the growth proess (Davidsson and al. 2002),we assume here that the loation has a potential in�uene on �rm growth. To support3



this idea one an quote Storey (1994) that has argued that �rm loation may be im-portant determining growth sine the loal market binds �rms. We are thus allowedto formulate a �rst hypothesis aording to:H1A: Loal market size positively a�ets �rm growth.It is nevertheless possible that in many ases the loal market binds �rm growth,but a �rm does not neessarily restrain its sales to its loal market. Therefore, the di-versi�ation into alternative geographi markets, suh as nation-wide and internationalmarkets, will have an impat on growth instead of the �rm's loation. The relation-ship between �rm growth and export has been extensively analyzed in literature sinethe mid 1990s. Wagner (2007) surveys 45 miroeonometri studies with data from33 ountries published between 1995 and 2004. He onludes that exporters are moreprodutive than non-exporters, and that the more produtive �rms self-selet into theexport markets, while exporting does not neessarily improve produtivity (ibid.).However empirial works fail in supporting a unique view onerning the relation-ship between exportation and growth at the �rm level. This question is di�ult toanswer by simply observing the orrelation between exports and �rm performane inexisting datasets, beause exporting may be the onsequene, and not the ause of high�rm produtivity (Melitz 2003). By the way, theoretial and empirial literature �ndsa two-way ausal relationship between e�ieny and export status (Aw and Hwang1995, Clerides and al. 1998). The dilemma and the resulting apparent ontraditionis often resolved, as in Behetti and Trovato (2002), onsidering that sine theoreti-al and empirial literature �nds a two-way ausal relationship between e�ieny andexport status it legitimates the introdution of exports as an additional explanatoryvariable of growth. That is why, still following Behetti and Trovato (2002) thatbrought some evidene of the positive relationship between aess to export marketsand growth for �rms employing more than 100 workers, we introdue an additionalhypothesis.H1B: Exports positively a�et �rm growth.2.1.2 IndustryBroadly speaking, the population eology literature emphasizes the prevalene ofindustry-spei� fators in explaining growth of �rms, beause they share the sameresoures pool. In fat, from Shmalensee (1985) an important body of empirial workhas sought to examine the relative impat of industry on �rm's performanes (see forexample Rumelt 1991, and MGahan and Porter 1997). The results obtained di�eronsiderably in relative magnitude estimates, a fat that may be attributed to di�erentsamples, operationalization of measures, and eonometri spei�ation employed.Most of the literature nevertheless admits that the growth of �rms varies arosssetors and highlights several reasons to expet suh a relationship. For instane, �rmsin high-tehnology industries may have high growth rates due to the rapid pae oftehnologial progress and the apparition of new produts, whih may have an impaton the growth patterns of �rms in di�erent industries (Pavitt 1984). Being often shapedby setor-spei� onsiderations, ompetition and onentration also strengthen thelink between the growth of �rms and industry.Seminal works in this vein are due to Audretsh and Mahmood (1994) and Au-dretsh (1995) that provide evidene that industry growth has a positive e�et on�rm growth. Following them, several sholars onlude that the more dynami indus-4



tries are, the higher the number of growing �rms an be found (Carroll and Hannan2000, Jovanovi 1982). A more surprising result omes from Gabe and Kraybill (2002)analysis of a sample of Ohio establishments. Albeit the results of the tests are notsigni�ant, they onlude that the growth of �rms is positively assoiated with theaverage size of plants in the same 2-digit industry.We take thus into onsideration the linkage between the industry and the rate ofgrowth measured at the �rm level but as a ontrol variable only, to assess possibledi�erenes among industrial subsetors. That is why no hypothesis is presented there.We only expet to observe a signi�ant relationship between the industry and thedependent variable.2.1.3 Previous sizeThe basi tenet underlying Gibrat's Law is that the growth rate of a given �rm isindependent of its initial size at the beginning of the examined period (Gibrat 1931). Inother words, �the probability of a given proportionate hange in size during a spei�edperiod is the same for all �rms in a given industry - regardless of their size at thebeginning of the period� (Mans�eld 1962, p. 1031).We do not support this point of view however. Indeed, a large and growing body ofresearh reports a negative relationship between size and growth. We an mention thework by Kumar (1985) and Dunne and Hughes (1994) for quoted UK manufaturing�rms, Hall (1987), AmirKhalkhali and Mukhopadhyay (1993) and Bottazzi and Sehi(2003) for quoted US manufaturing �rms (see also Evans 1987a for US manufaturing�rms of a somewhat smaller size), Gabe and Kraybill (2002) for establishments in Ohio,and Goddard and al. (2002) for quoted Japanese manufaturing �rms. The reason isthat in manufaturing industries, substantial sunk osts and high apital investmentdetermine the presene of high sale eonomies. Aordingly, the onsequenes of lowor negative growth for small �rms in suh industries are elevated osts, leading to alower probability of survival.As a result of this survival bias, surviving small �rms in suh industries have system-atially higher rates of growth than their larger ounterparts, resulting in a violation ofGibrat's Law of Proportionate E�et. Some empirial investigations into Gibrat's lawhave foused on the servies industry. The results, however, often on�rm those got-ten for manufaturing industry: they exhibit a negative relationship between size andexpeted growth rate for servies too (see Variyan and Kraybill 1992, Johnson and al.1999, Piergiovanni et al. 2002) Nevertheless, it should be mentioned that in some asesa weak version of Gibrat's law annot be onviningly rejeted, sine there appears tobe no signi�ant relationship between expeted growth rate and size (see the analy-ses provided by Bottazzi and al. 2009 for Frenh manufaturing �rms, Drouopoulos1983 for the world's largest �rms, and Audretsh and al. 2004 for small-sale Duthservies).Notwithstanding these latter studies, however, we aknowledge that in most asesa negative relationship between �rm size and growth is observed. Moreover, andin aordane with Mans�eld's third rendition, a threshold e�et is however oftenreminded by the authors that introdue a di�erene aording to �rms' size. One ofthe �rst papers in this �eld is due to Mowery (1983). He analyzes two samples of �rms,one of whih ontains small �rms while the other ontains large �rms. Gibrat's law isseen to hold in the latter sample, whereas mean reversion is observed in the former.5



A similar result is reahed by Hart and Oulton (1996). Considering a large sample ofUK �rms, they observe a mean reversion in the pooled data whereas a deompositionof the sample aording to size lasses reveals no relation between size and growth forthe larger �rms. In the same vein, results reported by Behetti and Trovato (2002)for Italian manufaturing �rms, and Geroski and Gugler (2004) for large European�rms also �nd that the growth of large �rms is independent of their size, althoughinluding smaller �rms in the analysis introdues a dependene of growth on size.The general �nding of empirial studies dealing with suh industries is that �rms'growth is not equi-proportional, sine smaller �rms grow at a higher rate omparedwith their larger ounterparts. One should then stik to Caves (1998) remarks thatGibrat's law holds for �rms above a ertain size threshold, whilst for smaller �rmsgrowth rates derease with size. Looking at a sample omposed of SMEs employ-ing more than 10 and less that 250 employees, we an then formulate the followingassumption:H2: The size negatively impats the rate of growth.2.1.4 AgeIn onnetion with the previous linkage, the relationship between a �rm's age and itsgrowth rate has also been frequently investigated. One of the �rst empirial studiesabout the in�uene of age on growth was made by Fizaine (1968), who examined thegrowth of enterprises from the Frenh ounty of Bouhes-du-Rh�ne. She onluded�rstly that age has a negative e�et on the growth of establishments, and also olderthe �rm, smaller the variane of growth. Almost twenty years before Evans (1987a),Fizaine (1968) brought some evidene about the ausality between the two variables.Whereas many investigations into �rm growth based on Gibrat's law onsidered thatthe ausality goes from size to growth, Fizaine demonstrated that the reverse is true.The same result was reahed by Dunne and al. (1989). Analyzing US establishmentsthey onlude that the expeted growth rate on one hand and the growth variane onthe other derease with age.This last �nding is onsistent with the idea that �rms gradually learn their relativee�ieny in the market after entry and need to grow at a higher rate if they wantto survive (Jovanovi 1982, Geroski 1995, Baldwin and Ra�quzzaman 1995). Thispresentation of the existing literature about the relationship between age and growthrate would not be omplete without quoting the paper by Brok and Evans (1989)that ontrasts with the other results pointing out two regimes aording to the �rm'ssize. They found that �rm growth dereases with �rm age for �rms with fewer than 25employees, but inreases with �rm age for �rms with more than 25 employees. Giventhat our sample onsists of �rms employing more than 10 workers, we would merelyexpet to �nd a negative relationship between growth and age of the �rm what leadsto formulate a third hypothesis suh as:H3: Firm growth dereases with �rm age.2.1.5 Legal form and management strutureSeveral fators an explain the assoiation between legal form and �rm growth. Forinstane, listed ompanies have the ability to issue stok and their stokholders havethe freedom to resell their shares. This ability failitates the proess of raising apitalfor expansion. Suh a di�erene however does not �t with the analysis of SMEs growth.6



But without onsidering listed ompanies, it is also possible to assume that legal statushas an in�uene and �rms with limited liability have signi�antly higher growth ratesin omparison with other ompanies (Harho� and al. 1998). We just enlarge and adaptthis possibility onsidering what is nowadays presented as a lear ut between the �rmsaording to their legal form, i.e., the fat to belong to a group or to be independent.Legal status is however quite di�ult to adopt.The fat of being inorporated into a group drastially hanges the strategi be-havior and the beoming of a �rm as shown by Thollon-Pommerol (1990). Taking intoaount suh a harateristi is essential in an empirial analysis providing that groupsof �rms have beome one of the salient fats in the transformation of produtive sys-tem (Piart 2006). Ownership struture a�et growth, when this latter is taken at theplant-level. Evidene suggests that the expeted growth rate of a plant delines withsize for plants owned by single-plant �rms but inreases with size for plants owned bymulti-plant �rms (Dunne and al. 1989).H4: Firms embedded in business groups have a higher rate of growth than inde-pendent ones.2.2 Eonomi and produtive variablesThe papers by Harho� and al. (1998), Behetti and Trovato (2002) initiated researheson a multivariate empirial analysis of �rm's growth. Showing that the rate of growthfor a sample of Italian SMEs is not due to hane, they enhane the role of �naneand other variables. We refer to their onlusions and, more generally, to the resourebased view to introdue additional explanatory variables.2.2.1 ProdutivityThe relationship between produtivity and �rm's growth has been abundantly dis-ussed by the literature. An early disussion of the subjet an be found in Penrose(1995), who suggested that �rm growth leads to dereases in produtivity above aertain growth rate (the `Penrose e�et'). On the opposite, when applied at the �rmlevel, the Kaldor-Verdoorn onept of 'dynami inreasing returns' onsider that pro-dutivity growth is positively orrelated to �rm growth. Expanding �rms may investin new tehnologies and learn about more e�ient methods of prodution. Evolution-ary theory (Metalfe 1994) strengthens this idea assuming that the most produtive�rms will grow in size as a result of resoure realloation from less to more produtive�rms. However, this assumption does not seem to be borne out by empirial work.Baily and al. (1996) observe that, among plants with inreasing labor produtivitybetween 1977 and 1987, �rms that grew in terms of employees were balaned out by�rms that dereased employment. Similarly, using a database of Italian manufatur-ing �rms, Bottazzi and al. (2002, 2006) fail to �nd a robust relationship betweenprodutivity and growth, whereas Disney and al. (2003) put on light a negative inter-ation in alloation of market share between establishments aording to produtivity.This onlusion is on�rmed by Coad and Broekel (2007) aording to, if employmentgrowth is negatively assoiated with subsequent growth of produtivity, this result ishowever sensitive to the hoie of produtivity indiator.Considering that �rm's growth requires e�ient produtive resoures and that la-bor tends to migrate from less produtive industries to those industries with relatively7



better performanes, we assume that �rm's growth depends positively on labor pro-dutivity, as highlight by the Kaldor-Verdoorn law.H5: The labor produtivity positively impats the rate of growth.2.2.2 Finanial resouresBesides researhes taking into aount prodution fators in the �rm's growth proess,Marris and Wood (1971) introdued �nanial resoures onstraints as a determinantof �rms growth. A large diversity in the nature of �nanial means is introdued.They ould be found through in retained earnings, borrowing, and new issues of stokshares. At a national level, Rajan and Zingales (1998) found that industrial setorswith a great need for external �nane grow substantially less in ountries withoutwell developed �nanial markets. This work indued a large number of subsequentomparative researhes; muh less studies have however inluded measures of �nanialresoures on empirial researh of �rm growth. An important exeption omes withBehetti and Trovato (2002). They tested the e�et of the leverage ratio of the �rmon one hand and �nanial onstraint on the other on growth. They onlude thatwhile the e�et of the leverage ratio is not signi�ant, the qualitative dummy variablerepresenting �nane shortage proved to be an important restraint on growth.The same ambiguity haraterizes the results found by Fagiolo and Luzzi (2006).Investigating the evolution over time of the distributions of size and growth, ondition-ing on liquidity onstraints and/or age, they suggest that liquidity onstraints do notseem to engender a strongly negative impat on �rm growth in any given year. How-ever, the methodology used in�uenes learly the onlusion: the negative impat ofliquidity onstraints on �rm growth is quite strong in the pooled sample but beomesunlear when one disaggregates over time.Aording that redit shortage onstrains �rm's growth due to limited investment,and, more generally, that �nanial resoures lak redues possibilities of long termdevelopment, we state:H6: External �nanial resoures have a positive in�uene on �rm growth.2.2.3 Finanial performaneResearh into the relationship between �nanial performane and �rm expansion restsupon the idea that �nanial performane is able to boost growth sine it attrats ex-ternal soures of �naning. In this perspetive, Chen and al. (1985) introdued pro�tsinstead of availability of external soures of �naning as an explanatory variable of therate of growth. They justify their hoie onsidering that investors base their deisionson present and expeted future values of pro�ts or ratios of other �nanial variableson pro�ts. They usually onsider �rms with high returns as a seure investment. Thepriniple of �growth of the �tter� applies thus. It means that �rms would ompetefor growth opportunities, and seletive pressures would attribute these growth op-portunities disriminating in favor of the most produtive �rms. In this way, therewould be some sort of dynami e�ient realloation at work, whereby an eonomy'ssare resoures are redistributed to those �rms that are able to employ them moste�iently (Coad 2007a). Firm expansion an then be expeted to respond to �nanialperformane.Empirial researh in this evolutionary ontext is sparse, however. Coad (2007b)�nds a statistially signi�ant relationship between �nanial performane and sales8



growth for Frenh manufaturing �rms. In this view, in a ompetitive environment�rms ontinuously look for growth opportunities, they are in a ontinual struggle togrow, and only those with superior �nanial performane will be able to gain addi-tional market share. Nevertheless, the magnitude of the oe�ient exhibited by theempirial analysis remains questionable. Coad onludes indeed that �it may be moreuseful to onsider a �rm's pro�t rate and its subsequent growth rate as entirely inde-pendent� (2007a: 385). The same result is reahed from the analysis of Italian �rmsby Bottazzi and al. (2006). Insofar the oe�ients on �nanial performane are sta-tistially signi�ant, we test the hypothesis of a positive relationship between realizedpro�t and the �rm growth rate.H7: The sign of pro�tability is expeted to be positive.3 Data and methodologyThe data base used in this paper omes from a merger of di�erent Frenh soures. The�rst one onsists in the aount books provided by the enterprise annual survey (En-quête annuelle d'entreprises,) olleted by the Frenh National Institute of Statistisand Eonomi Studies (insee). This database is exhaustive for �rms employing morethan 20 workers in industry and more than 10 in servies. To be able to ope with a�nanial dimension, we ompleted it with the Diane database provided by Bureau VanDijk whih ombines balane sheets, pro�t and loss aount as well as other elementsdesribing the orporate struture. That produes a ohort of 12 811 �rms ative from1997 to 2007. Sine business registration numbers (siren) are available, data ompiledin the survey an be mathed with the ��nanial onnetions� survey (lifi database).For eah ompany, it is thus possible to know the main number of shareholders andthe majority interests in other ompanies.3.1 Dataset and desription of the variablesA wide variety of �rm growth indiators have been used in the literature, suh as salesand employment (Delmar 1997, Weinzimmer and al. 1998). In this paper we favorthe employment measure although it might not be an objetive the entrepreneur seeksto maximize. Its advantage omes from it insensitivity to prie variations, urrenyand aounting problems that an be huge over a ten years period. However, hoieof an appropriate growth index is also subjet to disussion (Wooden and Hawke2000, Birh 1987). Some use relative growth (Bek and al. 2008), annual logarithmihange (Rosenberg 2004), a entered di�erene of logarithms (Bottazzi and al. 2002)and the Birh-Shreyer riteria (Birh 1987, Shreyer 2000). As none of the proposedmeasures is neutral (Julien and al. 1998), we have explored the four indiators. Theyare presented in �gure 1 below.The dependent variable, Gowth, adopted in this paper is the annual growth rate inthe number of employees for the i-th �rm over the period 1997-2007. The similarityof the results and the sensibility of the Birh-Shreyer index to extreme values visiblewith the strong volatility (�gure 1 bellow) lead us to present only the models in whihthe dependent variable is an annual growth rate measured by a di�erene of logarithms.Two groups of expliative variables, one inluding environment and strutural vari-able, the other onsisting of a set of �rm level variables are build up.9



Figure 1: Growth rate indiatorsStrutural and environment variablesInd are m-1 industry dummies based on the Frenh industry lassi�ation, review no.1, 2003 (Nomenlature d'Ativités Françaises NAF révision 1, 2003) we an de�ne asope of industry omprising eight setions (see Table 1 below). Area are n-1 maro-area dummies (n=1, ..., 6) for �rms loated respetively in Île-de-Frane (Paris regionas a referene), North-East, North West, South-East, South-West, and Center areas.Size is a lagged variable measuring the number of employees, Age is alulated as thedi�erene between the urrent year and the year of enterprise reation.Provided that ownership struture is a relevant fator in determining performane,we introdue a variable named Group whih desribes the situation of a �rm given itsownership struture. It an be independent (referene), head of a group (Group1 ), on-trolled by a group (Group2 ) or an ordinary subsidiary without any ontrol (Group3 ).We introdue Export as an additional explanatory variable of growth, a dummy for�rms whih exported in the period. Year is introdued to take into aount the on-junture e�ets.Firm level variablesIn addition to the environmental set of determinants, �rm level variables are in-trodued. LabCost de�ned as wages and related harges by employee, onsiders thein�uene of the labor ost on �rm growth. Its natural omplement, produtivity notedProd de�ned as the value added amount per employee is taken into aount. Finan-ial struture has been proven to be a serious determinant of small and medium sized�rms (Devereux and Shiantarelli 1989, Behetti 1995). We therefore use FinDebt(the ratio of total �nanial debt to total liabilities) and TradeDebt (the ratio of tradedebt to total liabilities) as variables representing the �naning sheme of the �rms.They are ompleted by Pro�t, a lagged variable measuring annual pro�t.The latter isapproximated by the return on equity that is equals to the ratio of net pro�t to equity.10



Name De�nition ExpetedsignInd1 Dummy variable equals 1 if Manufature of food produts, beverages andtobao produts and 0 otherwise 6= 0Ind2 Dummy variable equals 1 if Manufature of textiles, wearing apparel,leather and related produts and 0 otherwise 6= 0Ind3 Dummy variable equals 1 if Manufature of wood and paper produts;printing and reprodution of reorded media and 0 otherwise 6= 0Ind4 Dummy variable equals 1 if Manufature of hemials and hemial prod-uts, Rubber, plasti produts and 0 otherwise 6= 0Ind5 Dummy variable equals 1 if Manufature of basi metals and fabriatedmetal produts, exept mahinery and equipment, and other nonmetallimineral produts and 0 otherwise ref.Ind6 Dummy variable equals 1 if Manufature of mahinery; Manufature ofeletrial, omputer and eletroni equipment and 0 otherwise 6= 0Ind7 Dummy variable equals 1 if Manufature of transport equipment and 0otherwise 6= 0Ind8 Dummy variable equals 1 if Other manufaturing industries and 0 other-wise 6= 0Area1 Dummy variable equals 1 if Ile de Frane (Paris region) and 0 otherwise ref.Area2 Dummy variable equals 1 if North-West and 0 otherwise 6= 0Area3 Dummy variable equals 1 if North-East and 0 otherwise 6= 0Area4 Dummy variable equals 1 if South-West and 0 otherwise 6= 0Area5 Dummy variable equals 1 if South-East and 0 otherwise 6= 0Area6 Dummy variable equals 1 if Centre and 0 otherwise 6= 0Group1 Dummy variable equal 1 if the �rm is a group's head ompany and 0otherwise +Group2 Dummy variable equals 1 if the �rm is a subsidiary ompany ontrolled(more than 50% of equity) by a group and 0 otherwise +Group3 Dummy variable equals 1 if less than one half of �rm's equity is ontrolledby at least one other �rm +Group4 Independent �rm ref.Size Number of employees -Age Firm's age equals to the year of observation minus the date of reation -Year 1997 to 2007 : Time trend introdued in the model as an indiator ofonjunture with 2007 as referene 6= 0Export Firms whih exported in the period. Dummy variable that equals 1 if theenterprise exports and 0 otherwise +Table 1: Strutural and environment variables
11



We introdue it to measure its impat on growth net of the e�et of ex-ante marketpower (details, table 2 below).Name De�nition ExpetedsignLabCost Total employment expenditures (wages and related harges)per employee -Prod Value added per employee +TradeDebt Ratio of trade debt to total liabilities +FinDebt Ratio of total �nanial debt to total liabilities +Pro�t Ratio of net pro�t to equity +Table 2: Firm level variables3.2 Presentation of the sampleThe sample used in this study is a balaned panel of 12811 �rms belonging to theFrenh manufaturing industry observed over 11 year from 1997 to 2007, whih resultsin 140921 observations at the pooled level. In the �rst year we apply jointly twoonditions to selet a sample that satis�es the usual de�nition of small and mediumsized enterprises (SMEs). So, the sample is limited to �rms having between 10 and250 employees and ahieving less than or equal to 40 000 millions of Euros as annualturnover. Over the rest of the period, both employees and turnover of seleted �rmsare allowed to vary without any onstraint. Although the panel of �rms obtained inthe beginning of the period is subjet to some seletion problems, this proedure keepsout enterprises without any employee (self employment) and new reations that mayrepresent interesting questions but remain outside the interest of the present work.Furthermore, having a balaned panel of SMEs make possible to assess the withinindividual variation in terms of growth with respet to time, an aspet that was rarelyexplored in the previous works.Aording to the Frenh industry lassi�ation (NAF rev. 1, 2003, 60 items) thataggregates setors in referene to the homogeneity of their ativities, our �nal sampleis divided into the following sub-setors (f. table 3 bellow).3.3 Eonometri modeling of the probability to growAmong the problems enountered to determine the fators that a�et �rm growth, theheterogeneity of data used to study orporate growth and the methods employed byauthors to explore it are often highlighted. It remains that the empirial approaheshosen to investigate �rm growth play the main role in determining the �nal �ndings.The raison for this is that the empirial distribution of growth rates does not follow anormal distribution (Bottazzi and Sehi 2006b). Consequently, the use of the standardlinear regression method is not adequate in this ase. There is a great heterogeneityin growth rates among �rms leading to a skewed distribution. One solution to thisproblem is the use of tehniques that aount for heterogeneity in the data. Forinstane, Coad and Rao (2008) study the link between innovation and sales growth forinumbent �rms in high-teh setors using a quantile regression approah that is robustto several measurement error problems, inluding the presene of heteroskedastiity.12



Manufaturing setors Total number of %obs. per year1. Manufature of food produts, beverages and tobao produts 1697 13.252. Manufature of textiles, wearing apparel, leather and relatedproduts 1036 8.093. Manufature of wood and paper produts; printing and repro-dution of reorded media 1740 13.584. Manufature of hemials and hemial produts, Rubber, plas-ti produts 1343 10.485. Manufature of basi metals and fabriated metal produts, ex-ept mahinery and equipment, and other nonmetalli mineralproduts 3576 27.916. Manufature of mahinery; Manufature of eletrial, omputerand eletroni equipment 2354 18.377. Manufature of transport equipment 410 3.208. Other manufaturing industries 655 5.11Total pooled sample 12811 100Table 3: Struture of the annual sample's by industrial sub-setorsThe authors put forth that innovation is of ruial importane for a handful of fast-growth �rms.In this paper we hoose another tehnique of modeling, namely the multinomiallogit model, in order to investigate the link between the growth rate of employmentin Frenh manufaturing �rms and a set of explanatory variables. This approah isoriginal for at least two reasons. In addition to the fat that growth is a strategideision that suggests the use of probabilisti disrete hoies, the use of a non-linearmodel an distinguish better the impat of preditors on the dependent variable, evenif the former have a skewed distribution. Moreover, the data in our own databaseare available for several years whih allows us to use a more ompliated but realistimodel that an jointly adjusts for the lak of independene in the observations (dueto repeated data) and ontrols for their stable harateristis (features that do nothange with time). Following the work of Behetti and Trovato (2002) we test a setof strategi variables in addition to strutural variables suh as age and size that havebeen used in the most previous studies. Our study di�ers from theirs insofar insteadof using ross setion database we have a pooled panel sample's at our disposal.In the multinomial logisti regression approah there are two wide families of mod-els. Aording to the type of the dependent variable, we distinguish between orderedand unordered models. We onsider a ategorial response variable yit that an take onmore than two values. Assuming that those values are integers ranging from 1 to J , let
pitj = Prob(yit) = j. What is needed at this stage is to model the dependene of thisprobability on explanatory variables xit. To do so, the solution onsists in onsideringa natural ordering of J ategories. The most widely used model when the dependentvariable is an ordered response variable is the umulative logit model or proportionalodds model (for formal details on this family of models f. Agresti 1990). This modelassumes a variable's e�et on the odds of dependent variable below ategory j is thesame for all j whih gives only one oe�ient for eah explanatory variable in theempirial estimation. Hosmer and Lemeshow (1980) propose the sore test to verify13



this hypothesis. Our �rst investigations using a umulative logit model indiate thatthe hypothesis of a proportional odds model does not hold referring to Hosmer andLemshow test. It is reommended in this ase to use a less onstrained model in anunordered version, alled the multinomial logit model or the generalized logit modelwhih allow preditors e�ets to vary aross ategories j.Note that one of the interests of this paper is to assess the inter-individual het-erogeneity, sine the data are indexed with an individual and a time dimension. Themultinomial logit model extended to inlude �xed e�ets an be written as follows:
log

(

pij

piJ

)

= µit + βjxitj + αij j = 1, ..., J − 1 (1)Where µit is an interept that allowed varying with time, and β is a vetor ofparameters to be estimated. αi refers to all di�erenes between individuals that arestable over time. It is assumed in addition that for eah individual i, yi1 and yi2 areindependent. The empirial equation that will be estimated from the data an thenbe written as follows:
log

(

pij

piJ

)

= αij + γ1jSizeit−1 + γ2jAgeit + γ3jExportit + γ4jGroup1it + γ5jGroup2it

+γ6jGroup3it +DkjAreai +DkjIndi + β1jProdit + β2jProfitit−1

+β3jLabCostit + β4jFinDebtit + β5jTradeDebtit + β6jY ear (2)where,
Sizet−1: lagged size of the �rm;Age: �rm age;Export : exporting �rm ;Group1 : head of a group;Group2 : subsidiary ompanies (with more than 50% ontrolled equity);Group3 : subsidiary ompanies with minority ontrol;
Areak: geographial loation of the enterprise (k = 1, ..., 6). Beause the numberof hanges in loation during the observed period is marginal, this variable is keptonstant over the period.
Indk: setoral �rm a�liation (k = 1, ..., 8). Considering the marginal hanges inativity, this variable is kept onstant over time;Prod : labor produtivity;LabCost : Labor osts ratio;FinDebt : Finanial debt ratio;TradeDebt : Commerial debt ratio;
Profitt−1 : Lagged net pro�tability;Year : Time trend, from 1997 to 2007.In this study, the dependent variable is onsidered as a latent variable beause itis not observed diretly. Instead of using a quantitative dependent variable (due tothe problems of linear modeling of the growth rates mentioned above), a ategorialvariable is onstruted observing the empirial distribution of the annual growth rates.Annual growth rates are alulated as the di�erene in the logarithm of employment14



between two suessive years. Representing the empirial distribution of growth ratesby a kernel estimation (f. Appendix A), we an observe that the distribution is notso normal, rather it is tent-shaped. At �rst glane, we an distinguish three groupsof �rms, aording to their growth regimes. The main group is represented by �rmsthat present a growth rate osillating around 0. This group an be labeled as �rmswith stationary growth. It ontains �rms that have not grown at all and those whihperform a slightly positive or negative growth e�ort. The seond group, situated on theleft side of the distribution, refers to �rms experiening net derease in employment.In the opposite side, there is a third group of �rms that have performed a net positivegrowth, more than 1 perent per year. Furthermore, regarding the distribution tail'swe observe that the right tail is signi�antly longer than the left one. That leadsto onsider there is a small portion of �rms that perform a very high growth rateompared to the other groups. It is then worthwhile to identify this forth group of�rms in the analysis; let's name them the hampions.As a result, the multi-ategorial dependent variable Y ′ obtained from the distri-bution of growth rates of Y presents four possible levels ordered as follows:
Y ′ =



















1 if Y < −0.01,

2 if − 0.01 =< Y < 0.01,

3 if 0.01 =< Y < 0.2,

4 if Y >= 0.2.Suh an ordering �ts with a multinomial logisti model whih ompares J − 1ategories to the referene ategory, in this ase, Y ′ = 1. It estimates the impat ofpreditors on the odds of being in eah ategory, ompared to the referene ategory.3.4 Estimation methodIn the logisti regression it is ommonly supposed that observations are independent.In the empirial appliations however, many ases orrespond to situations in whihindividuals are observed on several time intervals. It an then be expeted a lakof independene of repeated observations for eah individual. Analyses that ignorethe orrelation an well estimate model parameters, but the standard error estimatorsan be seriously biased (Agresti 2007). Another estimation tehnique may thus beonsidered to irumvent this problem. In addition to this issue, the dataset ontainsrepeated data whih permit to aount for inter-individual heterogeneity. Suh anopportunity to re�ne the analysis may be exploited in two possible ways. Eitherimplementing a linear model adding for instane a dummy variable for eah individual,to obtain the lsdv estimation or testing a non-linear model suh as logisti regressionthat permits to distinguish di�erent lasses of the dependent variable. The hoieof logisti regression as the modeling tehnique in this researh, has to ope howeverwith a ouple of problems whose the main one is the so alled inidental parameters(Neyman and Sott 1948). It ours espeially when T is �xed and N goes to in�nitywhih is ommon in many panel data appliations. In these situations the number ofparameters in a model inluding dummy variables (�xed e�ets) is inreasing at thesame rate as the sample size, while the assumption underlying the maximum likelihoodestimator assumes that parameters remain onstant as the sample inreases.15



Chamberlain (1980) suggests a solution to this problem onsisting in a onditionallikelihood funtion that onditions on a set of su�ient statistis for the inidentalparameters. The main idea is to reformulate the likelihood funtion so that it takesaway the individual spei� e�ets αij from equation (2). The su�ient statisti for αijis sij = ∑

t yitj , whih represents the ourrenes of the number of observations in anyof the four groups of events, when yitj = 1 if individual i has hosen j and 0 otherwise.By onditioning on sij this model an be estimated by onditional maximum likelihood.Unfortunately there is no available software routine's to perform this estimate. It isthus neessary to �nd a palliative solution.Following the alternative method suggested by Allison (2005), the oe�ients ofunordered multinomial logisti an be estimated by the onventional maximum likeli-hood using pro surveylogisti of sas system. It adjusts for dependene amongobservations due to repeated data and ontrols for stable harateristis. In additionto usual tests, it also provides standard errors and test statistis ompatible with de-pendene among repeated observations. Spei�ally, the approah proposed onsistsin estimating a hybrid model that ombines two variable omponents into a singleequation, through the deomposition of the variables that hange over time in within-individual and between-individual variations. The distintion between inter and intravariations is ommon in the analysis of lustered data (for a syntheti formal presen-tation f. Neuhaus and Kalb�eish 1998).In the present study, the individual (enterprise) is regarded as a luster i =
1, ..., n(n = 12811). Eah individual is distinguished by a unique identi�ation number,whih is repeated t times (T = 11) inside the luster i. Two kinds of variables an beidenti�ed. Variables that do not hange over time suh as the �rm setoral a�liationand those that hange over time. The �rst type of variables has the same value arossthe luster i, i.e. Xit = X̄i for all unit t. The e�et on the response of varying-timevariables is deomposed in 1) an overall e�et measured by the mean X̄i and 2) thee�et of deviations from the average alulated as Xit − X̄i. The main advantage todo so, is the opportunity to use simultaneously the time-varying and time-invariantovariates suh as geographial loation or setoral speialization in the present work.In addition, as reommended by Neuhaus and Kalb�eish (1998), a test of the signif-iane of the di�erene between the two e�et types will be implemented. A familyof models that is lose to this form of modeling is the generalized mixed models. Butin this approah, authors generally assume that the two types of e�et are the sameso that they do not distinguish between and within luster ovariate e�ets. Modelsthat inorretly assume ommon e�ets an lead to very misleading assessments of theassoiation of ovariates with response (ibid.).The results of the hybrid model (HMN) will be ompared to estimates from themultinomial logit model (MN) using the pooled sample. We disuss them in the nextsetion.4 Results and disussionIn order to assess the e�ets of strutural and environmental variables on one handand of strategi variables on the other, two kinds of models have been estimated;a multinomial logit that ontains variables with intra-individual and inter-individualvariations (f. appendix B) and an unordered multinomial logit estimated on pooled16



sample (f. appendix C). At this stage of the analysis, two warnings should be ex-pressed. Firstly, we primarily fous on the results provided by the hybrid multinomialmodel and we ompare them to the estimates given by the unordered multinomiallogit. The test below the table 5 (see appendix B) indiates that we should rejet thenull hypothesis that the deviation oe�ients are equal to the orresponding mean o-e�ients. Aordingly, we should onentrate our attention on deviation oe�ients,sine they ontrol for stable harateristis of individuals. Firstly, these estimates anbe interpreted in the same way than the oe�ients given by the onditional logistiregression. Seondly, the interpretation of the results rests upon the idea that the rih-est and the more reliable information is provided by the oe�ients assoiated to thewithin form of the variables. There are however two exeptions that ommonly on-ern the variables Age and Group. Even if they were remained free to hange over thetime, these variables appear to be very stiky. The reason to that is obvious aordingto Age but rather surprising onerning Group. In this ase, things happen as oneentered in a group, a �rm never beomes independent again so that the only one andrare movements onern mergers and aquisitions that inrease the relative weights ofsubsidiaries (Group2 and Group3 ) ompared to independent entities (Group1 ).Let's �rst examine the strutural variables assoiated to hypothesis 1 to 4. The �rsthypotheses we put onern the �rm environment. Looking at the oe�ients of thevariable Area, it appears learly that loation matters in explaining �rm growth, whaton�rms thus the hypothesis H1A. Whatever the tehnique used, Paris region is learlythe most favorable loation for high growth SMEs. In no other plae the probability a�rm grow fast is higher. For the other regions, the results are almost the same in bothmodels. North-West and South-West are the only areas to present positive oe�ientsfor �rms whose growth rate is positive but not very high. The North-East region and ina lesser extent the entre of Frane, two old industries regions, su�er of a real drawbak:the oe�ients assoiated to the group of �rms that exhibit a growth rate between 1and 20% a year are either negative or not signi�ant. Environment intervenes thus as adeterminant of individual growth. The variable Export (hypothesis H1B) does not havea lear-ut e�et. Steady-state �rms show a negative and signi�ant orrelation withexporting during the period. On the opposite, fast growing �rms exhibit a positivesign. The hypothesis H1B should then be on�rmed; however the oe�ient is notsigni�ant for the high growth �rms. Exporting has thus omplex relationship with�rm growth: the market size is not enough to explain performanes.Still onsidering strutural variables, it is worthwhile to point out that Industryplays a role in explaining individual growth path. The orrelation between the indus-try and growth rate is quite indi�erent to the model one refers to. Two industriesare assoiated to a higher probability to grow positively whatever the e�etive rateis: Manufature of food produts, and Manufature of eletrial, omputer and ele-troni equipment. Two setors exhibit a positive oe�ient for the high growth �rmsonly: Manufature of hemials and hemial produts and, Manufature of transportequipment. Manufature of textiles, Manufature of wood and paper produts, andOther manufaturing industries mainly exhibit negative oe�ients that �ts with theimage of old and ontested industries.The previous size of the �rm (Sizet−1) is always assoiated to a negative andsigni�ant sign, on�rming that size plays a negative role in the growth proess. Thebigger the �rm, the more di�ult it is to grow what allows us to onsider that thehypothesis 2 annot be rejeted. And this is all the more visible that we onsider fast17



growing �rms (lass 4) whose odds ratio is smaller than the ones of lasses 3 and 2.The deferenes are negligible however. The seond variable entering in onsiderationin a Gibrat's Law perspetive is the age (Age). In both models, the variable Age issigni�antly negative for any lass of �rms. The signi�ane of this variable, and thenegative oe�ient that haraterizes it, is a sign of ontinuity with the preedingliterature. This on�rms the idea that old �rms exhibit a weaker growth rate thanyoung ones what on�rms the hypothesis H3.The variable Groupk(k= 1, ...,4) that onerned H4 hypothesis, appears to be oneof the most important variables in our analysis. It highlights the ruial role played byshareholding and orporate struture of the �rms. Indeed, any legal entity embeddedin a group of �rms has a higher probability to be a hampion than an independententity. This positive relationship between the inorporation within a group and thelegal status is espeially strong for the high growth �rms what on�rms the literaturedevoted to this question. More generally, heads of groups grow faster than subsidiariesompletely ontrolled whih, in turn, present a higher probability to exhibit a positiveannual growth rate than independent ompanies. The hypothesis 4 is thus on�rmedsine �rms embedded in groups signi�antly grow faster than the independent ones.The last element to take into onsideration onerning strutural variables is theonjunture, identi�ed as Year in the model. Results show that when ompared to2007, onjunture was rarely better onerning �rm growth. The probability to growvery fast is inreased in 2000, 2001 and 2006, indi�erently to the tehnique used. Forall the other years and whatever the rhythm of the growth, the onjunture e�ets arelearly negative. Looking at the odds ratios, it appears the probability to be a fastgrowing �rm was the weakest in 1998, 2002, 2003, and 2004.Besides the strutural variable disussed above, we have tested hypotheses referringto strategi indiators. Resulting from management deisions, these variables involvea growth proess whih is not due to hane.The �rst omments onern the role played by the labor produtivity. The signsand the statistis on�rm hypothesis H5; the labor produtivity is positively orrelatedto the rate of growth but not for high growth �rms. Moreover, the estimated e�et isweak. The role played by labor fore is on�rmed by the oe�ient assoiated to thevariable LabCost. As expeted, it exerts a negative in�uene on growth. The strongerthe growth, the higher the absolute value of both oe�ients. These results suggestthat management teams undertake ations to optimize fators endowments. Suh astrategy produes positive e�ets on labor e�ieny (Prod) and allows a derease inlabor osts (LabCost). Let's point out that the relationship is the same kind whateverthe tehnique we refer to.These e�orts on produtive variables have a �nanial ounterpart. One may observeit looking at the two �nanial variables introdued in the model in aordane withhypothesis H6. The di�erenes between the MN and the HMN models are never asimportant as for these variables. The positive relationship between �nanial debt andgrowth is not on�rmed for high growth SMEs, even if the between omponent andthe MN model ontradit this result. A quite di�erent result is observed about tradedebt. It is positively orrelated to growth for ompanies whose growth rate exeeds1% a year whereas it is not signi�ant, at a pinh negative, for �rms whose growth rateis lose to 0. One an then onlude that reditors are somehow relutant to �nanegrowth so that these ompanies are obliged to use trade debt as a substitute to �nanialdebt. For the steady state group, �nanial debt is assoiated to a signi�antly negative18



oe�ient what leads us to the onlusion that below a ertain level, an inrease in�nanial resoures does not grant any eonomi advantage.Thanks to the introdution of the variable Profitt−1, we aimed at testing the rela-tionship between a lagged pro�t indiator and growth as presented about hypothesisH7. As in most of previous studies, this relation is not statistially signi�ant exeptfor fast growing �rms what tends to on�rm the intuition that these ompanies restupon equity or shareholders to �nane their development. For the 2 other lasses,pro�t does not play any role.Besides the results onerning the variables, it appears from the omparison be-tween the two models that MN model tends to underestimate both oe�ients mag-nitude and the orresponding standard errors. That is why we foused primarily onHMN estimates exept for quasi-�xed variables. Looking at the signs of the oe�-ients and their statistial signi�ane we note some di�erenes espeially for the highgrowth �rms. Although in the HMN model the inrease in produtivity redues non-signi�antly the hane to be a high growth �rm, this e�et appears to be positiveand highly signi�ant in the MN model. Another example of the additional preisionpermitted by the HMN model onerns the e�et of �nanial debts. It results from theMN model that an inrease in debts enhanes (with a slight magnitude) the probabilityto be a high growth �rm, while this e�et is non-signi�ant in the HMN estimate.5 ConlusionIn this paper, our purpose was to go beyond the Gibrat's law. Our main assump-tion is that �rm growth is not only a random proess; strategi deisions intervene asexplanatory fators of individual di�erenes. To support this idea, we omplementedstrutural variables usually tested in the literature by strategi and individual vari-ables. Indeed, depending on management deisions, strategi variables determine �rmgrowth performanes what exludes a phenomenon due to hane only.To inrease the robustness of our results, we also worked with a very large sample(a ohort ounting 12 811 �rms ative between 1997 and 2007 employing more than10 employees in the �rst year of observation). As already desribed by prior literature,this huge database allows us to irumvent the problems of sensibility of models to thesize of the sample. Last but not least, working with a ohort of ative �rms permitsto avoid the problem of survivorship bias.Our empirial �ndings seem to show that organization, produtive optimization,and �naning struture are key determinants in the growth proess of industrial SMEs.The evidene we brought highlights the importane of a set of variables in determin-ing the rate of growth. The joint e�et of �nanial linkages, redit availability, andprodutive e�ieny is inasmuh important that we look at high growth SMEs. Butsome limits and aveats remain. They onern the preeminent role played by stru-tural variables (industry, and legal struture). A large share of the observed growthdepends on these two variables what is learly visible looking at the odds-ratios as-soiated. As a orrelated e�et, the in�uene exerted by strategi variables appearsseondary only. The struture of the sample may explain a part of this phenomenon.Even if all the �rms belong to manufaturing industries, we may expet di�erenes insub setoral growth paths. These e�ets should be so strong that they minor the roleof strategi fators. A formal solution ould onsist either in narrowing the sope of19



the analysis to some subparts of the sample only or to breakdown our database usinga more disaggregated industry lassi�ation. In both ases, the problem onerns thelow number of individuals remaining in eah lass.Although independent, these variables should be onsistent with management prin-iples. Further empirial investigation remains to be done to understand better the roleplayed by shareholding, organization and �naning. More partiularly, future researhshould fous upon the nature of �rm organization and upon its e�et on growth.A �rst diretion ould onsist in sorting out substitution and omplementaritye�ets between labor and apital intensity. We observed that the more produtivethe �rm, the highest the growth. The same favorable relationship exists betweenlabor ost dereases per apita and growth. These two fats should indue dereasingreturns due to the substitution e�et (Penrose e�et). Nothing allows us to onludethis way. One an wonder if qualitative phenomena are not taking over. Fast growing�rms should then be submitted to hanges in return to sale what allow them tobeome more e�ient. Following an evolutionist approah (Kaldor-Verdoon e�et),growing �rms also experiment new forms of organization that are not only responsiblefor an inreased produtivity but give them an aess to new market and resourestoo. A seond possibility ould onsist in analyzing in depth the �nanial struture of�rms aording to their observed growth rates. It should then allow deiding whether�naning strategy is part of the determinants of future growth.
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A Kernel density estimation for the growth rate
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growh: year=2007- Average growth rate over the whole period (1997-2007) (�rst graphi on the left) followed byannual growth rate estimates density per year.- Growth rate is measured as a di�erene of logarithms of employment between two suessiveyears. Table 4: Kernel density estimation (Epanehnikov kernel)
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B Hybrid multinomial logit model (HMN)Variables Within variation Between variationStationary Slow High Stationary Slow Highgrowth growth growth growth growth growth
α 0.15 -0.13 -0.88***(0.114) (0.089) (0.170)Size -0.01*** -0.02*** -0.06*** -0.003*** 0.002*** -0.007***(0.002) (0.002) (0.007) (0.0004) (0.0003) (0.001)Produtivity 0.004*** 0.004*** -0.0003 0.007*** 0.01*** 0.008***(0.0009) (0.001) (0.002) (0.001) (0.001) (0.002)Pro�t -0.00007 0.00002 0.00005** -0.00005 0.00003* 0.000003(0.00005) (0.00003) (0.00002) (0.00005) (0.00002) (0.00008)Labor osts -0.06*** -0.10*** -0.20*** -0.0001 -0.002 -0.03***(0.004) (0.003) (0.007) (0.002) (0.002) (0.004)Finanial debt -0.004*** -0.005*** 0.0005 -0.002 0.0004 0.008***(0.001) (0.00106) (0.002) (0.0009) (0.0008) (0.001)Trade debt 0.0003 0.009*** 0.02*** -0.003*** 0.005*** 0.01***(0.002) (0.001) (0.003) (0.0009) (0.0008) (0.001)Export 0.006 0.13*** 0.26*** -0.28*** -0.07** -0.20***(0.037) (0.034) (0.068) (0.031) (0.028) (0.049)Age 0.001 0.006 0.01 -0.002*** -0.006*** -0.017***(0.004) (0.005) (0.016) (0.0005) (0.0005) (0.001)Group1 0.005 -0.036 0.10 -0.32*** 0.04 0.40***(0.071) (0.059) (0.115) (0.070) (0.058) (0.103)Group2 -0.14 -0.05 -0.11 -0.41*** -0.19*** 0.01(0.044) (0.040) (0.074) (0.033) (0.029) (0.055)Group3 -0.11* -0.06 -0.10 -0.38*** -0.03 0.20**(0.057) (0.049) (0.092) (0.060) (0.052) (0.088)Industry1 0.09*** 0.03* 0.08**(0.020) (0.017) (0.031)Industry2 -0.03 -0.16*** -0.05(0.023) (0.020) (0.039)Industry3 0.05*** -0.03** 0.01(0.018) (0.02) (0.030)Industry4 0.01 0.03 0.15***(0.0206) (0.018) (0.031)Industry6 0.05*** 0.05*** 0.15***(0.017) (0.014) (0.026)Industry7 0.06* 0.02 0.11**(0.035) (0.028) (0.051)Industry8 -0.03 -0.05** 0.04(0.026) (0.022) (0.043)Dummies AreaDummies YearFixed e�ets vs. DF Chisq p-valueRandom e�ets test 33 1252.97 0.0000
R2 (Cox and Snell) 0.15
R2 (MFadden) 0.07Number of obs used 86106***, **, *: indiate signi�ane at the 1%, 5% and 10% levels, respetively. Standard errors are inparentheses.Table 5: Estimates for hybrid multinomial logit model of the probability to grow withdi�erent growth patterns
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C Multinomial logit model (MN)Variables Stationary growth Slow growth High growth
α 0.27*** 0.48*** 0.30***(0.058) (0.050) (0.100)Size -0.005*** -0.0003** -0.006***(0.0002) (0.0001) (0.0004)Produtivity 0.006*** 0.008*** 0.007***(0.0005) (0.0004) (0.0007)Pro�t -0.00007 0.00002 0.00004(0.0002) (0.00005) (0.00005)Labor osts -0.01*** -0.02*** -0.069***(0.001) (0.001) (0.002)Finanial debt -0.003*** -0.002*** 0.005***(0.0006) (0.0005) (0.0008)Trade debt -0.003*** 0.005*** 0.01***(0.0007) (0.0006) (0.001)Export -0.16*** 0.05*** 0.03(0.022) (0.020) (0.035)Age -0.0008* -0.004*** -0.02***(0.0005) (0.0004) (0.001)Group1 -0.15*** 0.11*** 0.53***(0.042) (0.035) (0.066)Group2 -0.26*** -0.01 0.26***(0.023) (0.019) (0.037)Group3 -0.24*** 0.02*** 0.23***(0.038) (0.031) (0.058)Industry1 0.14*** 0.006 0.09(0.034) (0.030) (0.054)Industry2 -0.18*** -0.45*** -0.35***(0.039) (0.034) (0.066)Industry3 0.11*** -0.06** -0.02(0.030) (0.027) (0.053)Industry4 0.007 0.06** 0.36***(0.036) (0.029) (0.054)Industry6 0.10*** 0.12*** 0.32***(0.029) (0.024) (0.047)Industry7 0.11** 0.03 0.25***(0.059) (0.049) (0.087)Industry8 -0.13*** -0.17*** -0.07(0.047) (0.039) (0.074)Dummies AreaDummies Year
R2 (Cox and Snell) 0.08
R2 (MFadden) 0,03Number of obs used 86106***, **, *: indiate signi�ane at the 1%, 5% and 10% levels, respe-tively. Standard errors are in parentheses.Table 6: Estimates for multinomial logit model of the probability to grow with di�erentgrowth patterns
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