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ABSTRACT

This paper presents the results of a study whogecte was to understand how location within irtdas
concentrations, likelusters or industrial districts, affects the financial fsgmance of firms. In its theoretical
framework, this paper attempts to introduce theaga behind the alleged superior performance wisfiocated
in these concentrations, the base of the hypothesmaulated in this study. Analysis from a threedke
hierarchical linear model applied to a sample o® 8@mpanies located in the state of Sdo Paulo found
evidence that industrial concentrations providenéirwith superior performance, contradicting exptnta
generated by the theory. The decomposition of trgamce of performance indicated that the locatbithe
firms and the form with which a city interacts widim industry exerts significant influence on howythwill
perform. In short, location matters to the futufefions. This finding underlines the need to undansl how
characteristics of cities or regions can promoteetard the performance of firms.
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INTRODUCTION

The regional concentration of industries, i.e. ltwtion of a few, well-defined industrial sectims
a region (Brakman, Garretsen, & Marrevijk, 200%)ai phenomenon that is far more common than
usually imagined, and not just limited to such siagxamples like Silicon Valley and Route 128. The
reasons for their origins can be linked to verytidit factors. While some industries may be
concentrated in a region due to the availabilityspécific resources, proximity to consumer markets,
or even as a historical accident, other industdesnot have any natural tendency towards a
concentrated location (Mori, Nikishimi, & Smith, @).

Clusters and Industrial Districts, the concepts tncosnmonly associated with the phenomenon of
regional concentrations, obtained a projection thateeded academic boundaries. Vom Hofe and
Chen (2006) state that since the early 1990s agmbysindustrial clusters as a new alternativeesysa
of economic development have proliferated. Clustaensl their like, have been recognized as a source
of competitive advantage, capable of leveraging dbmpetitiveness of countries and regions and
providing firms located within their borders withuperior performance (Boasson, Boasson,
Macpherson, & Shin, 2005).

Perhaps the strongest reason for the growing stténeindustrial concentrations is precisely the
emergence of evidence suggesting that locatiohéae regions can provide superior performance to
firms (Arikan, 2009). In the literature, exampldwand of studies confirming a positive relationship
between industrial concentration and performancéhiw/ some more recent research, operational
measures such as innovation rates (Caner & Halp2®@orter, 2003; Saxenian, 1996) and staff
turnover (Fallick, Fleischman, & Rebitzer, 2006y&deen used to establish this relationship. Others
have confirmed the influence of industrial concatbn through measures of growth, such as the
growth of demand (Chung & Kalnis, 2001), wages {€9r2003) and jobs (Brito, Brito, Szilagyi, &
Porto, 2008; Holmes & Stevens, 2002; Porter, 20B82&n the market share of companies was used to
confirm this relationship (Sakakibara & Porter, 20

The results of these and several other studiessuggest that the evidence in favor of location in
concentrations is unquestionable. However, thasdiest, prevalent as they are, have begun to share
room with research that, at the very least, questibis relationship.

Many of the researchers who raise this questiontfmit the methodological weaknesses of some of
these studies. Some authors, for example, clair ttien supposed positive relationship between
concentration and performance has little empirggdport, emphasizing that the lack of systematic
data and appropriate measures of performance uitetime reliability of studies that claim such a
relationship (Appold, 1995; Malmberg & Power, 200Sgveral of the models used in these studies
suffer from serious problems of estimation, castingbt on the findings derived from them (Hanson,
2001).

Pouder and John (1996) observed biased resulsvara studies that found a positive relationship
between industrial concentration and performandeirTanalyses referred only to periods in which
concentrations were not subjected to any kind fig;r without considering the performance of
clustered firms in trying times.

Appold (1995), when analyzing a random sample wioat 1,000 firms in the metallurgy industry,
found no evidence to support the hypothesis of mop@erformance in terms of concentrations.
Furthermore, no objective outcome was found to sugpe recurring idea that the small and medium
sized businesses within the concentrations were @blovercome the limitations intrinsic to their
nature, such as the lack of economies of scaleatBei;c 1991; Boschma & Lambooy, 2002). These
authors, however, are not the only ones who presentrary evidence concerning a positive
relationship between localization within industriadncentrations and performance. Dekle (2002),
Ferreira (2005) and George and Zaheer (2006) &er examples of studies that accordingly add to
the list.
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Contradictory evidence in studies of the relatigpshetween industrial concentration and
performance open avenues for conducting studig¢seimore the effect of location in concentrations
on the performance of firms from another perspectiv

The main objective of this work i® measure the resulting effect of location in corntrations,
comparing the results obtained with those of compdes that are not in areas of regional
concentration. Therefore, the unit of analysis is the firm. Irder to compare the performance of
concentrated companies with companies that arergpbigally isolated financial measures which
are directly or indirectly related to thettom line of companies’ performance will be used.

Although some industrial concentrations might eeailwto clusters or industrial districts, this study
will still treat all these correlated phenomenasasentially industrial concentrations in order oid
the risk of giving them the wrong classificationthun thetaxonomy of industrial concentrations, as
recommended by some authors (Ferreira, 2005; M&r8uoinley, 2003; Van Der Linde, 2002).

This paper is structured as follows: first, thertture review is presented, which forms the Wasis
structuring the hypotheses of this study; thisokotved by the research methodology; finally, the
results of the study are presented along with hr@inary implications and the study’s limitations.

LITERATURE REVIEW

Marshall (1985) was a pioneer in establishing ati@hship between concentration and performance.
He noted that firms that were concentrated in soegons of England benefited from certain
advantages when compared to those that lay out$idse concentrations. Examples of these
advantages included savings in equipment and ladsis and a higher capacity for innovation.

The concentrated areas, from that moment on, gaeemhnition as an environment characterized
by a large flow of knowledge, intense specializatid labor and the existence of a large network of
subsidiary industries and specialized machineryrgiial, 1985), enabling them to provide products
and services at competitive costs (Floysand & Je¢wp2002; You & Wilkinson, 1994).

These characteristics would generate cost effi@snin companies that were geographically
concentrated, derived from economies of scale hadspecialization of labor and technology, or a
combination of these factors (Hoover, 1948). Onoerecentration is established, the returns to scale
achieved by firms regionally concentrated wouldnstate the establishment of new firms in the
region (Martin & Sunley, 1996; Porter, 1998a).

These pecuniary externalities, achieved when tesgmce of a new firm results in positive returns
(profits) for all firms (Meardon, 2000), would beitzal in location decisions (Krugman, 1993).
However, these would not be the only externalifiesn which geographically concentrated firms
would benefit. There would also be externalitiesoagated with the direct — non mediated by the
market — interdependence of firms (Scitovsky, 1954)

These economies, also known as dynamic or techisalogxternalities, would have significant
impact on innovation and growth, as well as cagyonsiderable weight in the location decisions of
businesses (Henderson, Kuncoro, & Turner, 199%IKehn, 2002).

These dynamic externalities would be the result lming history of interactions among concentrated
firms, leading to the construction of distinct kriedge, capable of creating value available only to
concentrated firms (Benneworth, 2002; Hakanson428@rter, 1998b), due to its tacit, non codified
character (Boschma & Lambooy, 2002; Feser & BergnZQ®2). The repeated interactions and
informal contracts stimulate trust and open commation, reducing the costs of controlling and
recombining market relationships (Floysand & Jakoh2002; Porter, 1998c).
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Furthermore, the concentrations would have thenpiaieto increase productivity and the rate of
innovation of the firms located within their bordetthus leading to self expansion and strength
(Porter, 1998a). Greater flexibility of productsdaprocesses and a larger reputation would be other
potential benefits of locating within industrial rmentrations (Corolleur & Courlet, 2003; Molina-
Morales & Martinez-Fernandez, 2003; Pietrobelli &ira, 2002).

Location, therefore, is recognized as a factor diactly affects the competitive advantage of §rm
(Porter, 1998c¢), and industrial concentrationghia context, would provide superior performance to
their firms (Boassomt al, 2005).

Concentrated Firms and the Conversion of Assets into Profit

The importance given to the issue of location sedmsjustify the increasing geographic
concentration of firms, as well as the accumulatbempirical evidence demonstrating the influence
of geography on the results of firms, positionitsgif as a key factor in defining the boundariethef
competitive landscape (Arikan, 2009).

The term competitiveness has been used in a gewasalto refer to the performance of firms.
Therefore, at the firm level, competitiveness haslatively clear meaning, referring to the abilifya
company to compete, grow and be profitable in theket in which it operates (Bristow, 2005).

In studies on the composition of the performanaemnae of firms, the Return on Assets [ROA] and
Operational Return on Assets [OpROA] are among tlest common indicators of profitability
(Mcgahan & Porter, 1997; Rumelt, 1991). The rat&kefurn on Assets [ROA] measures the overall
efficiency of the company in generating profit frdte available assets (Gitman, 2001). It can be
interpreted in two ways. First, ROA measures the'si capacity and efficiency for using its availabl
assets to generate profits. Second, it reportdatiad return financed by capital providers (liatbdls
and equity), regardless of the source of capitahif§/& Sondhi, 1997). The ROA is commonly
expressed as follows:

Net Income (After Income Tax) (1)
Total Assets

ROA =

Assuming that a company has an ROA index of Otltheians that it has been able to convert the
equivalent of 11% of the total value of its assets net income.

As observed at the beginning of this section, locatconomies provide firms with a series of gains
in cost, resulting in gains of scale, specializatd labor and better use of technologies and ressu
However, these economies are not manifested onlgalys in cost, but also by superior innovation
and productivity, forged by a long history of irdetions and relationships between firms, capable of
enhancing the creation of value for companies dimgrén concentrations. Lower costs combined with
higher productivity and creation of value wouldrfothe conditions necessary for firms located in
industrial concentrations to have a performancessopto those firms not located in concentrations.
This is the first hypothesis of this study.

Hypothesis 1: The companies located in industriadcentrations have a rate of return on assets
[ROA] superior to that of firms not located in irgltial concentrations.

The use of net profit for the calculation of ROAgwever, may offer a false perception as to the
potential for generating profit from the operati@isa company. This is possible because, on this bas
of calculating the net profit, there may be soma-aoperational revenues and expenses included, as
well as payments resulting from participations, tdbations and donations. In short, these additions
and deductions reported after operating profit eyse some firms to appear less profitable than the
actually are (White & Sondhi, 1997). To avoid tlpigblem, one possible solution is the use of
Operating Return on Assets [OpROA], which takesfitm's operating profit rather than net income
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into account in order to measure the actual capagfita company to generate profits with its
operational activities. Expressed as a formula:

OPROA _ Operating profit (2)

Total assets

Additionally, a secondary hypothesis, related te dperating profit of firms, is presented in an
attempt to avoid theoisederived from expenditures and revenues not relatélakir core activities.

Hypothesis 1.1: The companies located in industt@ahcentrations have a rate of return on
operating assets [OpROA] superior to that of fimoslocated in industrial concentrations.

Concentrated Firms and the Efficiency of Their Assets

The Return on Assets [ROA] of a firm has a diretationship with its assets turnover (here named
ASSETURN), which is a general measure of efficieatyhe investment of a company, considering
the impact of short and long-term assets (Whitedadhi, 1997). In other words, it represents the
capacity that the company has to convert its agsetsales, calculated as follows:

Sales

Assets Turnover = —— (3
Total Asset

One of the possible ways to calculate the ROA fofnais to multiply the product's profit margin by
the asset turnover, which is known in literaturetteesDu Pont equation (Brigham, Gapensky, &
Ehrhardt, 1999), as can be seen below:

ROA = Profit Margin x Asset Turnover (4)
or
ROA = Net Profit Sales (5)
Sales Total Assets

This way of calculating the ROA shows the abilifyagsets turnover in leveraging the profitability
of companies. Therefore, assuming net margins anotyghe higher the asset turnover, the better the
performance of that company will be in terms of ROA

Companies located in industrial concentrations segya larger increase in sales as opposed to those
of firms not located in concentrated areas (Federags Industrias do Estado de S&o Paulo [FIESP],
2008), which would directly affect the asset turmowConcentrated firms could take advantage of the
reputation associated with some concentrations iffddéVlorales & Martinez-Fernandez, 2003), as
well as the flexibility of their products and preses (Corolleur & Courlet, 2003; Pietrobelli &
Barrera, 2002; You & Wilkinson, 1994) to increabeit sales. The greater capacity for innovation
could also be reflected in higher sales throughctieation of products and services of greater value
(Benneworth, 2002; Hakanson, 2004; Porter, 1998a8H).

Moreover, the asset turnover can be leveraged ghrabe reduction of the total assets of the
company. In this sense, the existence of an extemstwork of suppliers and specialized machines in
the concentration would allow the outsourcing oftaie operational and non-operational activities
(Kotval & Mullin, 1998; Marshall, 1985; Porter, 188; You & Wilkinson, 1994), thereby decreasing
the need for fixed assets and, consequently, thedssets of the companies.

Both increased sales and reduced total assets wauldin favor of the firm’s asset turnover. The
supposed benefits arising from location in indasttoncentrations would provide firms with a higher
asset turnover when compared to firms that areotentrated.
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Hypothesis 2: Companies located in industrial catre¢éions have a rate of asset turnover
(ASSETURN) superior to that of firms not locatedridustrial concentrations.

METHODOLOGY

The verification of the existence of a positiveateinship between industrial concentrations and
performance requires the development of a varigié discriminates between firms located in
industrial concentrations and those that #&elated It is therefore necessary to resort to a
methodology in order to identify regions charaaedi by the concentration of any productive activity

Several studies (Audretsch & Feldman, 1996; Br&toAlbuquerque, 2002; Crocco, Galinari,
Santos, Lemos, & Simdes, 2006; Hoen, 2000; InstiRdaranaense de Desenvolvimento Econdmico e
Social [IPARDES], 2005; Krugman, 1991; Puga, 208&yvico de Apoio as Micro e Pequenas
Empresas [SEBRAE], 2002; Suzigan, Furtado, Garda,Sampaio, 2003) have proposed
methodologies for distinguishing industrial concatibns. Since there are significant similarities
between the methodologies for identification ofusttial concentrations, the model proposed by Puga
(2003) has been chosen for use in this study.

Basically, the methodology of Puga (2003) makesafs®vo indicatorsthe quotient of location
[QL], which is a specialization index of the regiand the Gini coefficient [GINI], which aims to
measure the degree of concentration of an indusitlyin a specific region, in accordance with
Krugman (1991) and Audretsch and Feldman (1996)aRR003) also requires a minimum amount of
establishments and jobs to confidently classifggian as an industrial concentration.

In this work, the QLs and Ginis were calculatedrfrdata on jobs from the RAIS (acronym for
Relacdo Anual de Informacdo Sociais, Yearly Sdafrmation Report) database, published by the
Brazilian Ministry of Labor and Employment. The eked data include all formal jobs of the 99
economic activities of the manufacturing industanging between the 3-digit CNAEs (the Brazilian
version of Standard Industry Classifications [S)A$1 and 372, in 645 cities in S&o Paulo State fro
1996 to 2005. Data on the numbers of establishnmerténdustry-city interaction were also obtained
from the same database.

This study used data concerning jobs and estaldistexfor ten consecutive years, unlike the study
of Puga (2003), whose data included just one ykeabservation. This study considered only industry-
city interactions that, in the years of 1996 to 20@et the criteria of Puga (2003) for at leastysars.
After delimiting this scope and applying the sedelctriteria, 489 industry-city interactions thatltb
be considered industrial concentrations were obthin

Thus, the dummy variableONC was defined with a value of 1 for the industryity enteractions
that are characterized as industrial concentrai@hO for others.

Dependent Variables

Performance was operationalized by three indicatoes income divided by assets (ROA) and
operating income divided by assets (OpROA), in etaace with the majority of previous studies on
the composition of the performance variance (Mc@®a&aPorter, 1997; Rumelt, 1991) and asset
turnover (ASSETURN).

The performance database of firms was providedERASA, an analysis and information company
for credit decisions and support for businesseprdtided a database of companies located in Sao
Paulo whose economic activities were previously ratterized by the presence of industrial
concentrations.
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Originally, the base contained 8,637 records partgito 1,569 firms located in 76 cities, belonging
to 59 different CNAEs. This database containedaldgis concerning the accounting and financial
results of these companies for up to ten consexytars. It is important to highlight that the séanp
iIs composed both by companies located in concémsaas well as outside of them, so that the result
of the two groups can be compared. Initially, tbaaentration variable (CONC) was inserted into the
base, which was submitted to a data screening ggotésing a process similar to that proposed by
Goldszmidt, Brito and Vasconcelos (2007), it waslgsshed that: (1) companies should have at least
four years of observation; (2) there should besast two firms in each industry—city interactio8) (
outliers in each of the measures of performancddvog eliminated, defined by the values of ROA or
OpROA greater than 1.00, less than -1.00 and ass®iver greater than 8. By applying these filters,
the database of SERASA was reduced to 4,280 recoegsesenting 509 firms belonging to 23
different industries or CNAES, located in 46 citifsthe state of Sao Paulo. Thirty eight (38) af th
509 firms in the sample (or 7.47% of the total) eviercated in industrial concentrations.

Analytical Method

The variability of firm performance can be explalri®y variables at different levels of aggregation.
Some, for example, characterize attributes spetdifiirms (such as size), which distinguish between
companies that operate in the same industry. Qiméables, at a more aggregated level, characterize
industries (such as the degree of concentratiothlaa®m common to all firms that compete in the same
industry. Firms that operate in the same geographiea, in turn, share regional characteristioshs
as the quality of local infrastructure, strengthimstitutions, etc.). Finally, some variables a n
simply related to one industry or one city, buttgpecific combination of industry and geographical
region, a category to which industrial concentragioand clusters belong. This hierarchical
organization of observations requires the usesgezific statistical technique.

According to Hoffman (1997), there are basicallyeth alternatives for the analysis of data at
multiple levels. The first of these consists ofagigregation of data, associating the same valaadb
case within the same group, which is obtained ftbm higher level. A non-hierarchical model of
analysis would then be used for individual casdss Ftrategy has been widely used when applying
linear regression models with a dummy variabledatilihg an industrial concentration that assumes
the same valuel, for all firms located in concentrations. Howevéhnjs approach violates the
assumption of independence of observations, winghliés an underestimation of the magnitude of
standard errors of estimates (Hox, 2002).

The second alternative consists of using mean salli@s approach is also found in the analysis of
the relationship between performance and industoakcentrations, when studying any indicator of
mean performance by industry-city interaction rathan the individual performance of each firm. In
these cases, the variability in performance amadngsfin the same industry-city interaction is
ignored.

Finally, the multi-level models, also known as hiehical models, have as a main advantage the
recognition of the hierarchical nature of the dathich allows the inclusion of explanatory variable
at the appropriate level. The industrial conceittrata variable that characterizes a combination of
industry and city, would be included at the indystity interaction level, while the size of eachnf]
for example, would be considered as a variablaafitm level. Although frequently used in research
fields such as Education, the application of hraal models in Management is quite recent (Hough,
2006; Short, Ketchen, Palmer, & Hult, 2007). Thesmlels can bring diverse benefits to the analysis
of the relation between industrial concentratiom&l performance, which are discussed in the
following section.

The Proposed Model

The model adopted in this study is based on thectstre used by Goldszmidt, Brito and
Vasconcelos (2007) to analyze the home countrgefldie main interest of this study is industrycit

BAR, Curitiba, v. 7, n. 4, art. 2, pp. 345-361, @igéc. 2010 www.anpad.org.br/bar



F. C. M. Ferreira, R. G. B. Goldszmidt, J. M. Csil 352

interaction, as part of this effect may be a residilthe existence of industrial concentrations or
clusters. This interaction captures the influentalbattributes that are specific to an industnyai
city, which is added to the main effects of indusand city. Industry attributes may affect the
performance of firms in this industry in severatdtons, while the characteristics of a particaisy
may influence firms of diverse sectors locatedhis tity. On the other hand, some properties of a
particular industry in a specific city may affeétnf performance. The effect of the presence of a
regional concentration of an industry in a city, iftstance, would not be accounted for by the arigt
industry effects, but only by their interaction.

The main effects of industry and city must alsocbetrolled in the model, in order to keep the
specific characteristics of an industry or a cityni contaminating the conclusions related to ingust
city interactions. The city and industry effect®sll be considered as cross-classified within gmes
level, since there is no hierarchical relationgb@bween them. Thus, the highest level should irclud
the main effects for cities and industries, as waslthe industry-city interaction. Firms are nested
the industry-city interactions and, finally, thenaial observations are nested in firms.

Thus, a three level model is considered, with €iig industries ) and city-industry interactions
(kl) at Level 3; firmsj() at Level 2; and the yeany at Level 1. Formally:

Level 1
Performancg, = 7oy + 6 ~ N(0,67)
where gy is the mean performance of the fijra ey, is the deviation from the mean performance of
the firm in the year.

Level 2
2
Zoik = Boa + Moju foju ~N(0,07)

where gy is the mean performance of firms of industrfrom city | andr is the deviation from
the mean performance of firpmelative to this mean.

Level 3
Booki = V0000t Sooa * oont U aa

Soook ~ N(O,of)
tooa ~ N(O’O-tz)

Ugor ~ N(O,Oﬁ)

where yp000 IS the grand mean of performanegygy is the residual of industri in relation to this
mean (Industry effect}qqg is the residual of city relative to this mean (city effect) angg, is the
residual of industry—city interactido—City | (Industry-City Interaction Effect). In compact ation:

Eq. 1
Performancg = 7o000+ e + oo+ Yo + R * i

This model can estimate the fraction of variabiiityperformance associated with each level. Thus,
belonging to a cluster or industrial concentratinay only partly explain the variability existing

among industry-city interactionaj(f). In estimating the fraction of this variability relation to the
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total variance, an upper limit of the explanatooyver of any variable that characterizes industty-ci
interactions is obtained. Although not resolving thsues regarding the difficulties of the emplrica
operationalization of concentrations, this methodglallows the estimation of the maximum potential
for its explanatory power of performance, as losglee city is used as the unit of regional analysis
and the 3-digit CNAE as the operationalizationrafustry.

The variance explained by each effect cannot bentals a measure of its importance (Brush &
Bromiley, 1997). In this study, the relative im@orte is calculated by the square root of the vegian
component, based on studies by Brush and Bromllg@97), who conclude that “the importance of an
effect is approximately the square root of thearaze component” (pp. 833-834).

The inclusion of th&€€ ONCvariable at level 3 allows testing the effect efdnging to an industrial
concentration on the performance of industrial éirrAt level 2, there are two control variables, the
age and size of firms.

Age was operationalized as the elapsed time (insydeom the founding of the company until the
midpoint of the period observed in this study. Egample, a firm established in the year 1960, with
data from 1996 to 2004 in the SERASA database, dvbelforty years old (mid-point of the observed
period, i.e. 2000, subtracted from the foundingeflaThe size was operationalized as the natural
logarithm {n) of the firm's mean assets during the period dlais, adjusted by the IGP-DI, a
Brazilian inflation index, with values from Decemb®996 to offset the inflationary effects. By
incorporating the age and size, at level 2 the iinedald be as follows:

Level 2:
Tojkt = Bookt + BoroAge + Bozoln_size + 1y

wheref,1o represents the estimate of the mean effect obagie performance of firms, aft,,
represents the estimate of the mean effect ofosizgerformance

Level 3:

Bookt = Y0000 + ¥1000CONCy; + Soook + tooor + Uookt

wherey;o00 represents the estimate of the mean effect ofsinidli concentration on the performance
of the firms.

A positive and significant coefficient would indieaa positive effect of industrial concentration on
performance. Besides the model with ROA as the g variable, two other models were
estimated with OpROA and ASSETURN, as the predictethble.

The analysis of the effect of concentrations on pleeformance of firms has a considerable
limitation: the estimated coefficient indicates timeean effect of industrial concentration on
performance. Thus, while certain concentrationshramg exceptional performance to companies that
are located within, others can cause the oppoBgeteThe estimation of the mean effect ignores th
possibility, eliminating the idiosyncrasies of eadmncentration and, potentially indicating a nuétan
effect.

The effect of each concentration on the performaridés firms can be analyzed in the multilevel
models by inspecting the residual of each indusity-interaction {yo;). This residual indicates
whether the performance of firms in an interacbetween an industity and a cityl is either above or
below the expected value, given the industry amddity in which the firms operate. Positive and
significant residuals will indicate a positive effeof some characteristic of that interaction (the
industrial concentration, for example). The effecsuch differences on performance could be studied
by the prediction of the residua))yy; -
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These residuals can be predicted by an empiricgg$an estimator, which has the characteristic of
shrinkage (it is biased towards the mean). Industry-citgrattions with smaller samples tend to have
unstable estimates 6§,,;. Thus, the lower the number of observations aadigher the variance of
performance within the interaction, the greaterghenkage of the estimator will be towards the mea
and the higher the magnitude of prediction errRaudenbush & Bryk, 2002).

This shrinkage, however, implies more efficient efmasts with lower standard errors and,
consequently, narrower intervals of predictionsijfiens & Bosker, 1999). The predictions are also
more appropriate when the number of cases in therltevel (firm) per unit of higher level (industry
city interaction) is small (Raudenbush & Bryk, 2D02

After screening the SERASA database, the studyegaded to the analysis of multilevel models
using the statistical software STATA ®, version 10,order to evaluate the effect of industrial
concentrations on each performance indicator censitin this study.

FINDINGS AND DISCUSSION

The null model formalized in Equation 1 was estidato decompose the variance of the
performance of firms for the indicators ROA, OpR@Ad ASSETURN. Consistent with the findings
of previous studies (Hough, 2006; Rumelt, 1991¢, itain determinants of performance (Table 1)
were the effects related to levels 1 and 2 - tiagpfoximately 70% for ROA, and 62% for OpROA
35% to ASSETURN) and firm (25% for ROA, 33% for GpR and 50% for ASSETURN). The high
fraction of variance associated with time can bplared by the large time frame under study (10
years). At higher levels, the effects related tdkternal environment (city, industry and industity
interaction) account for a small fraction of thefpemance variance.

Table 1

Decomposition of the Performance Variance

ROA OpROA ASSETURN
. % of Relative . % of Relative . % of Relative
Variance . Variance . Variance .
variance Importance variance Importance variance Importance

Municipal  3.220 0.73% 5.07% 10.913 1.86% 7.74% 8.07 5.76% 12.21%
Industry 9.362 2.11% 8.64% 10.741 1.83% 7.68% 0.0826.05% 12.52%

Industry-
City 5.087 1.15% 6.37% 10.213 1.74% 7.49% 0.045 3.29% 2398.
Interaction

Firm 111.273 25.07% 29.80%  192.847 32.93% 32.55% 68®M. 50.19%  36.06%
Time 314.862 70.95% 50.12%  360.881 61.63% 44.53% 470. 34.72%  29.99%

The effect of industry-city interaction accounted 1.15% of the total variance of ROA, of 1.74%
of OpROA and 3.28% of ASSETURN. This indicates thatwever the variables may characterize
industry-city interactions (these include indugtéancentrations, industrial districts awctlsters),
they can explain at most approximately 3% of thalteariability of performance between companies.
These results suggest that the effect of locatiomdustrial concentrations on the performance of
industrial firms is limited.
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On the other hand, together, the relative impodafitased on the square root of the variance
components, as suggested by Brush & Bromiley (198f7)he city and the industry-city interaction
reaches approximately 12% of the ROA, 15% of OpR@ 22% of ASSETURN, suggesting that
the location of firms and the way a city interaetth an industry exert considerable influence owho
a firm will perform.In short, location matters greatly to the destiny 6firms, which underlines the
need to understand which characteristics spedificities or regions could promote or retard the
performance of their firms.

Next, the dummy variable CONC was included in thedel. The statistical significance of its
coefficient (y;90) allowed the testing of the mean effect of indastroncentration on performance.

Control variableggeandin_sizewere also included. In relation to the variableNID) Table 2 shows
that the coefficients were positive for OpROA andSETURN, and negative for ROA, but
statistically not significant (p values greater rth@.10, as seen in the figures in parentheses).
Therefore, sufficient evidence was not found to affirm that leation within industrial
concentrations provides companies with greater ROAOpROA and asset turnover when
compared to companies that are not located in indtisal concentrations.

The control variableage proved to be significant at a level of 1% for ROA®pROA and
ASSETURN. In all three cases, the coefficient wagative, indicating that the companies’
performances worsened as they grew older. As fositte (natural logarithm), this proved significant
only for ASSETURN. The coefficients of the varialihe size were not specified in the table for the
ROA and OpROA, as they were not significant.

Table 2

Coefficients of the Model with the Variable CONC aml Other Control Variables

Variables Coefficient ROA OpROA ASSETURN

] Y0000 3.95 9.35 4.07

(0.000) (0.000) (0.000)

CONC Y1000 -0.65 0.065 0.084

(0.789) (0.983) (0.622)

Ln_size Boo1o - - 0.114

- (0.000)
Age 80020 -0.139 -0.227 -0.18

(0.006) (0.000) (0.000)

These results depend, however, on how the contiemsaand the industries were operationalized,
and the assumption that the effect of the conceoiaon performance is relatively homogeneous. It
is possible, however, that the effect of the cotragions is positive in some industrial concentnagi
and negative in others. Besides the fact that dingpanies are subject to the effects of the aitg the
industryto which they belong, there is also an effect ltegufrom the interactions that an industry

has with a specific city, or the residual of eautiustry-city interactionfyg,; )-

The example of the furniture industry (CNAE 361)the city of Votuporanga sheds some light on
the situation. All of the firms (of all industriekjcated in Votuporanga are subject to an effeetifis
to that_city All of the furniture companies of the state obSZaulo are subject to an effect resulting
from the_industryto which they belong. Finally, the location of theniture industryin the city of
Votuporanga results in a specific effect on therattion between industry and city, and it is fussi
that this effect is due to the existence of an stdlai concentration in more complex stage of
development, such as a cluster.
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Table 3 shows the specific effects (residuals)hef industry-city interactions characterized by the
existence of concentrations. There is thus a sgtiergffect of the location of the furniture induysin
Votuporanga: 0.42 percentage points added to theoted value of ROA - besides the independent
effects of being in Votuporanga (city effect) areldnging to the furniture industry (industry effect
The effects of this interaction are also positimethe variables OpROA and ASSETURN.

Most of the industry-city interactions listed inbla 3 have negative effects for each of the three
indicators. The cities of Jundiai and Votuporangaexceptions, showing positive effects of industry
city interactions for most indicators.

Table 3

Effects Specific to Industry-city Interactions Characterized by the Existence of Industrial
Concentrations

City CNAE ROA OpROA ASSETURN
Americana 174 -0.02 -0.04 -0.04
Itapira 245 -0.39 -0.57 0.05
Jundiai 282 0.47 1.68 0.14
Leme 234 -0.43 -0.55 -0.05
Limeira 294 -0.29 -0.44 0.02
Sé&o José do Rio Preto 282 0.06 -0.05 0.06
Sertdozinho 282 -0.18 -0.53 -0.10
Sorocaba 295 -0.07 -0.04 -0.02
Votuporanga 361 0.42 0.59 0.02

In the interaction between the furniture industnd &/otuporanga, it is possible that the positive
effects are a direct result of regional policy thee development of a cluster in the northwesterhgfa
the state of S&o Paulo which, among other goaiss & reduce operation costs by 5% and increase
productivity and profitability by 20% in furnitureompanies that are part of this project (Associagao
Industrial da Regido de Votuporanga [AIRVO], n.dowever, several factors may explain the
positive effects of this interaction, and the sapplies to the interaction between the manufaaurin
industry of tanks, boilers and metal reserve t4GR$AE 282) and the city of Jundiai.

Although the industry-city interaction mean effe@s not significant, the relevance of the effeéts o
industry-city interactions listed in Table 3 canibet disregarded. In some of these interactionsethe
effects are not small. The cause of these effe@g be analyzed by qualitative studies in these
locations. Just as it is important to know why ithteractions associated with the cities of Jundial
Votuporanga have a positive effect on their busiessit is also essential to understand why the
opposite occurs in other interactions.

FINAL CONSIDERATIONS

This study examined the relationship between thegigghic concentration of firms and their
performance. It presented, as the main contributioe use of multilevel models for analyzing the
data, an appropriate technique for observationsdrarchical structures, as observed when studying
industrial concentrations.
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Despite the lack of consensus on the definition &min of operationalization of industrial
concentrations andlusters, all of these constructs relate to variables #ratfound at the level of
industry-city interaction (or other definition aégional units, such as micro-region, for example).

The relative importance of city effects and indyslity interaction taken together (approximately
12% of the ROA, 15% of the OpROA and 22% of ASSENYRlearly indicates that the location of
firms and how a city interacts with an industry siaerably influence how the firms will perform. In
other words, location plays a key role in the dgsiof companies, whether located in industrial
concentrations or not.

The model used in this study also estimates theifspeffects of each industry-city interaction
characterized by the existence of industrial cotrations, opening up possibilities for further sasd
to seek to understand why the effects on the pednce of firms tends to vary so much between
interactions.

Some limitations of this study should be highlight€he number of firms for interaction was small
in many cases. The industry was operationalize®4oygit CNAE, which can generate a bias of
aggregation. Moreover, only one indicator of indastconcentration was used. Future studies could
compare different forms of operationalizing indigstrand industrial concentrations and use larger
samples.

Although companies’ financial reports were obtaifien a trustworthy institution in Brazil, these
data do not entirely reflect the reality of theioaal economy, characterized by a high number of
companies that are not formally established (infdreconomy), which attempt to avoid high rates of
taxation. Unfortunately, these companies are nduded in official statistics, since it is diffiduio
obtain data and information about them.

However, some important academic and managerialidatipns should be considered. The
geographical location, although important for thesibesses, should also be accompanied by the
development of resources specific to the businessesan be seen through the relative importance of
the firm effect. Location matters and so do thecBjperesources of the firms.

In academic terms, the use of multilevel models alestrated the potential that new methodologies
that consider the nature of each variable can pmogtributing to the research field and opening
avenues for further research.
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