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Abstract

This paper investigates the determinants of coherence and coherence change using a sample of Italian leading firms in the period 1993-1996. Consistently with the hypotheses advanced by Teece et al. (1994), the econometric analysis highlights that relatedness between pairs of sectors and coherence of diversification strategies are higher when firms are active in sectors sharing similar technological and marketing characteristics, and when they are positioned at different stages of the productive chain. Moreover, the findings that firms which enter the group of top 5 industry leaders are more coherent than the average and that coherence is increasing for firms active in sectors more sensitive to EU integration are consistent with the prediction that coherent firms tend to outperform less coherent ones and that coherence is increasing in more competitive environments. Finally, the results show that a deepening of vertical integration strategies is good for coherence change, while an increase of diversification brings a reduction in coherence. 
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I. Introduction

Among the different views on the birth, growth and decline of multi-product firms (see Montgomery, 1994, for a survey), the resource theory (Penrose, 1959) sees diversification as driven by the accumulation of firm specific tangible and intangible assets, that, being sharable between uses, can be fruitfully employed to enter into similar industries. Firms should then pursue related diversification strategies, by exploiting the complementarities and synergies due to the presence of some common technology or market characteristics. In a similar vein, Teece et al. (1994) consider relatedness among the different constituent businesses of a firm as the key element behind the notion of corporate coherence. The authors, starting from the observation that firms' product portfolios are not distributed at random (i.e. they reflect a coherent strategy) and are remarkably stable over time, develop a theory which is able to "explain differing levels of coherence across firms by appealing to aspects of a firm's learning, history and selection environment", (p.10). Such a framework "implies that firms can be thought of as integrated clusters of core competences and supporting complementary assets and that the degree of coherence one would expect to observe among the parts at a particular point in time depends on the relationship between learning, path dependencies, opportunities, inherited complementary assets, and selection" (p. 23). As compared to the traditional resource theory, where related diversification strategies are determined mostly with respect to product markets (i.e. by looking at similarities between the different industries in which firms are diversified), the evolutionary approach followed by Teece et al. (1994) offer a richer treatment of relatedness and corporate  coherence issues. In fact it allows to consider asset complementarity jointly with ingredients such as organizational and individual capabilities, and it includes dynamic aspects such as path-dependency and the changes in the selection environment. 

To operationalize the above concepts, Teece et al. (1994) present a novel measure of relatedness among industry pairs, which is in turn used to construct an index of coherence at the firm level. Differently from the standard methods, that  either classify a priori two sectors as related, or try to find some common characteristics between a cluster of industries
, relatedness measures are obtained by directly looking at how firms behave in the real world: the link between two activities depends in fact on the frequency with which firms are found to operate jointly in those activities.

In the present paper we look at relatedness and coherence of diversification strategies of a sample of Italian leading manufacturing firms in 1993 and 1996.  The availability of detailed information at the product level for each firm allows us to calculate the observed relatedness between pair of industries and to construct indices of coherence of firms’ diversification strategies. Such measures are in turn used as dependent variables in an econometric investigation of the determinants of relatedness and coherence. In particular, following the hypotheses coming from both the resource view of diversification and the theory developed by Teece et. al (1994), relatedness should be driven by the exploitation of common technological or marketing assets, while the degree of a firm's coherence is dependent on its existing assets and capabilities and is expected to increase as far as more competition is bring into the market. The remaining of the paper is organized as follows. Section II briefly reviews the literature and critically discusses the few empirical works which have computed relatedness and coherence measures. Section III presents some descriptive statistics for our sample of firms, while section IV proposes an econometric test of the determinants of coherence and coherence change. Section V concludes. 

II. Literature review

Teece et al. (1994) observe that, far from diversifying at random, there is some coherence in the ways firms become and remain multi-product players. Coherent firms are defined by the authors as those that are active in a set of closely related sectors. Relatedness among a pair of activities can be measured by recurring to the survivor principle. The latter foresees that the destiny of inefficient firms (i.e. non coherent diversifiers) is to gradually disappear, and that surviving firms have the tendency to exhibit a common pattern of diversification across industries. Industry i and industry j are seen thus as related if firms in the real world are frequently combining those activities. Such a method allows the firm to speak, without necessarily assuming ex-ante that activities i and j are to be considered as related. However, the authors use the assumption that relatedness and coherence are driven by the exploitation of some unobserved technological or marketing accumulated assets or by the existence of vertical integration synergies: "A firm exhibits coherence when its lines of business are related, in the sense that there are certain technological and market characteristics common to each" (p.4). The first aim of an empirical investigation should then be that of providing evidence of the hypothesised link between relatedness and the exploitation of complementary assets.

Let us consider a population of K diversified fims and define the following variables: 

Cik=1 if firm k is active in industry i and 0 otherwise;

ni=(kCik  and nj=(kCjk  are the the number of firms k active in industries i and j, respectively;      

Jij=(kCikCjk is the number of firms simultaneously active in i e j with 0<Jij(min(ni,nj).

A measure of inter-business relatedness is obtained by comparing the observed Jij with the number of links that would emerge from random diversification. The latter can be calculated trough the hypergeometric random variable Xij. After having extracted without replacement from a population of K firms two samples ni and nj, the probability to find x firms operating simultaneously in i and in j is the following:  
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The mean and variance of Xij are respectively:
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The index of relatedness is constructed by comparing the observed value of Jij with (ij, and scaling the difference with the standard deviation of Xij:
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High values of tij are evidence of a strong link between i and j, while low values reflect the fact that only a few number of firms combined the two activities. 

[image: image5.wmf]ij

ij

ij

ij

J

t

s

m

-

=

The measure of firm coherence is simply based on the weighted average of the degrees of relatedness between the firm’s primary industry P and all the other industries j in which it is diversified:

with vj indicating firm k’s sales in industry j.

Teece et al. (1994) calculated tij and COH
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 on a sample of 18620 diversified firms operating in 958 different 4-digit industries. Coherence was found to decrease with the number of activities, but the relationship was not linear, since firms with 18-19 activities were exhibiting the same coherence than firms active in 12-13 sectors. Moreover, a second measure of firm coherence based on the m-1 most related pairs of activities was not found to decrease with diversification, suggesting that “as US manufacturing firms grow more diverse, they  maintain a certain level of (local) coherence between neighbouring activities”(p.9). 

In the second part of the paper the authors outline a theory of corporate coherence based on an evolutionary economics framework, that pays explicit attention to factors such as learning, path dependency, technological opportunities, firms’ complementary assets and the selection environment. In the existing theories of the firm (i.e. the neoclassical theory or the transaction costs theory), where corporate organizational and administrative capabilities are either absent or assumed to exist without an adequate explanation, the issue of coherence cannot be duly addressed. Conversely, this novel approach sees the degree of coherence, as well as the decision to follow other alternative (i.e. single product or conglomerate) diversification strategies, as a function of several classes of variables: a) enterprise learning, b) the evolutionary path and c) the degree of competition in product and capital markets. While in weak selection environments firms are protected from product and capital market competition and can well appear as conglomerate portfolios of independent business that lack of an organizational competence at the corporate level, in more competitive settings they have more chances to survive if they concentrate towards patterns of coherent diversification, or, if path dependencies are tight, if they become specialised in the manufacture of a single product. 

To the best of our knowledge, only four studies which have made use of the measures proposed by Teece et al. (1994) appeared in the literature (see table 1). 

- Insert table 1 about here -

Moreover, they mostly focused on  providing descriptive statistics of relatedness (Vonortas, 1999) and coherence (Piscitello, 2000) and, in the few cases in which econometric exercises were presented, they made only little reference to the theory of corporate coherence. Summarising, both Orecchia (1998) and Piscitello (2000) found, consistently with the predictions, that relatedness was positively related to the firm’s exploitation of complementary assets (i.e. R&D and advertising resources) and to its presence at different stages of the vertical chain. Much more scant is the evidence available for coherence. No attempt has been made to test if more coherent corporations outperform less coherent firms and if coherence is increasing in more competitive environments. In order to partially bridge this gap, we obtain measures of relatedness and coherence from a sample of leading firms in Italian manufacturing in 1993 and 1996, and use them as dependent variables in econometric investigations aimed at uncovering the determinants of relatedness between pairs of industries and the determinants of corporate coherence and coherence change.

III. Description of the sample and summary statistics

We have collected data on the largest 5 firms (top 5 leaders) in each 3-digit manufacturing sector in Italy for the years 1993 and 1996
. The maximum potential number of firms is 475 (5 leading firms in 95 3-digit industries), but the presence of firms which are amongst the top five leaders in more than one manufacturing sector restricts our sample to 337 firms in 1993 and 355 firms in 1996. For each firm sales have been disaggregated in the different m industries in which it has been detected to operate. The average leader was diversified in 3.32 sectors in 1993 and 3.09 sectors in 1996. The number of single product firms was 108 in 1993 and 125 in 1996, so that the analysis of firm coherence can be applied only to the 229 (230 in 1996) diversified firms. Suppose that, after having excluded non diversified firms, we construct a square matrix (A) with 95 rows and 95 columns, one for each industry. Each element of the square matrix (aij) individualises how many firms are active in that particular pair of industries, which is the basic information upon which the measures of industry relatedness and firm coherence are constructed. The triangle above the diagonal of the 1993 matrix is characterised with 2718 pairs of industries in which no firm is simultaneously active, while in 978 cases aij=1 (indicating that only one firm is present simultaneously in industry i and industry j). Finally, there are 769 cases of  multimarket contact (where 2,3,4, up to 16 firms are combining that particular pair of sectors). The matrix for 1996 contains 3183 cases in which aij=0, 719 cases in which aij=1, and 563 cases of multimarket contact (with 1<aij(17), and is suggestive of the fact that diversification strategies have become less dispersed
. 

1. RELATEDNESS

Table 2 reports the mean observed values of relatedness for 1993 and 1996. Given the reduction of 

- Insert table 2 about here -

total activities of leading firms and the decrease of observed pairwise contacts, it is not surprising that the average value of tij dropped from 0.40 to 0.18
. The second row reports the average values of relatedness between each industry and the other three-digit sectors owning to the same 2-digit aggregate cluster. The slight decrease from 3.29 to 3.17 suggests that the reduction of contacts between 1993 and 1996 occurred mainly in pair of activities belonging to different industry aggregates, whereas relatedness among neighbouring industries has remained fairly stable. Finally, industries have been classified according to two characteristics such as product differentiation and sensitivity to the Single European Market. While in differentiated sectors R&D and advertising investments are important strategic weapons and firms compete by offering new varieties and different levels of quality, in non differentiated sectors firms mainly compete using the price as a strategic variable. The higher values of relatedness recorded for the first group of industries suggest that firms in the sample used complementary assets such as R&D and advertising to enter new related activities. The second classification separates industries which in the years of the completion of the Single European Market were characterised by the presence of high non-tariff barriers, high price dispersion among European countries and low import penetration, from sectors were such barriers were not important and competition was already taking place at the European level. The abolition of non-tariff barriers and the deepening of the Single European Market are expected to affect more seriously the sectors in the first group (see Buiges et al., 1990). Consistently with the hypothesis that a more competitive environment should induce firms to pursue coherent diversification patterns, 'sensitive' sectors are found to exhibit higher relatedness values than 'non sensitive' industries, and the difference between the two groups is higher in 1996.

The first econometric exercise is aimed to test if, according with the assumptions of Teece et al. (1994), the observed pairwise relatedness is driven by the sharing of similar resources and by the exploitation of vertical integration links. Similarly to the analysis conducted by Orecchia (1998) and Piscitello (2000), we have run the following simple regression:

RELATij=+1R&Dij+2ADVij+3SIMADVij4SIMR&Dij+5SIMADVR&Dij

    +6FVIij+7BVIij+ij

where ADV and R&D are the average advertising and research and development intensities which characterise industries i and j, SIMR&D, SIMADV and SIMADVR&D take on the value of one if i and j are both advertising intensive, both R&D intensive, or both advertising and R&D intensive sectors, and BVI and FVI are dummies which take on the value of 1 if input-output tables indicate that i and j have intense backward or forward vertical exchanges. 

- Insert table 3 about here -

The results for 1993 and 1996, which are shown in table 3, are broadly consistent with the predictions. Relatedness is higher in the presence of forward or backward vertical integration links, and when i and j are both exhibiting an high advertising intensity, an high R&D intensity, or an high advertising and an high R&D intensity. Advertising has a positive coefficient, while R&D has a negative coefficient, but the point estimates are much lower than the ones of the coefficients checking for similarity of resource intensities.
 

2. COHERENCE

By summing the relatedness values for each couple of sectors one can obtain a measure of coherence of firms’ diversification strategies. All the papers listed in table 1 have computed COHP , which is a weighted average of the relatedness values between the firm’s principal activity and all the other diversified industries. However, such an index is not appropriate for firms which operate in 2-3 sectors characterised with similar sales shares, each of which can be equally considered as the main activity, or for firms active in a group of closely related secondary sectors which have not strict links with the firm's primary activity. After having computed alternative proxies for coherence, including COHP, COHA (average of the m coherence measures obtained by linking each sector i with all the other m-1 sectors: COHA =(iCOHi/m) and COHMAX (maximum value recorded by the different COHi’s, which may or may not coincide with COHP), we have finally opted for this latter measure.
 

- Insert table 4 about here -

Table 4 shows that the average value of coherence is 5.38 in 1993 and 5.57 in 1996. Notwithstanding the dramatic decrease in the index of relatedness and the increase of the number of single product firms from 108 to 125, diversified firms seem to have slightly increased their level of coherence. Moreover, firms which exited from (entered into) the group of top 5 leaders are relatively less (more) coherent than the average. This  suggests that firms which follow a coherent strategy have more chances to survive (as top 5 leaders) or to become a leading firm, while less coherent firms have an increased probability to exit from a top 5 position, a result which is in perfect accordance with the hypothesis advanced by Teece et al. (1994). 

Zuckerman (2000) offered some further evidence consistent with the view that more relatedness and coherence are associated with firm success. In fact, he found on a sample of US firms which undertook de-diversification strategies that the probability to divest a particular division was negatively associated with both the mean observed relatedness with the other diversified divisions and the overall degree of coherence of the firm's diversification strategy.

IV. Econometric investigation of the determinants of corporate coherence

Following the hypotheses advanced by Teece et al. (1994), which have been briefly summarised in section II, we propose to regress coherence on a vector of firms’ characteristics and on a vector of variables checking for the synergistic exploitation of firms’ resources
. The first set of regressors includes size (the logarithm of total firm sales in manufacturing industries), diversification (the well known Herfindhal-Berry index expressed in its number equivalent form), the form of ownership (two dummies which identify respectively State owned firms and private domestic firms, whose coefficients are to be interpreted as differences with respect to the default dummy variable relative to foreign firms), and the average R&D and advertising intensities of the industries in which the firm is active. Moreover, in the 1993 (1996) sample a dummy for firms that exited from (entered into) the group of top 5 leaders is included. The second vector includes three variables: VERTIN is the sales shares of secondary activities which are positioned forward or backward with respect to the firm’s main activity, while DIFR&D (DIFADV) is the difference in absolute value between the R&D (advertising) intensity of the primary activity and the average R&D (advertising) intensities characterising the secondary activities.

- Insert tables 5 and 6 about here -

The results shown in tables 5 and 6 are broadly in line with the expectations. Firm size is positively related to coherence in both 1993 and 1996, while diversification has a negative impact in the 1996 sample.  The dummy for entrants has a positive and significant coefficient while the dummy for exits has a negative but not statistically significant coefficient. State owned firms appear to be less coherent in 1993, while the coefficient of PRIVATE is not significantly different from zero in both years, suggesting that privately owned domestic firms are not more coherent than Italian subsidiaries of foreign multinationals. Firms active in high R&D sectors are less coherent than the average, while the coefficient for ADV is positive but not statistically significant. The negative coefficient for R&D seems a counterintuitive result. One possible explanation is that the particular industrial specialisation of Italian manufacturing is too much focussed on low advertising and low R&D sectors. Studies for other countries or based on samples of European firms could well find that the average R&D intensity is good for coherence. Another plausible interpretation is that such a result is evidence of a flaw in the used methodology. In fact the survivor principle, which lies behind the construction of the measures of relatedness and coherence, is correct only ex-post. At a particular point in time, it is well possible that some firms in dynamic and fast changing industries (such as those characterised with high R&D investments) are experiencing new (and potentially successful) idiosyncratic ways of combining products, but they are inevitably classified as non coherent diversifiers.
  A similar result was found by Vonortas (1999). After having observed that US research joint ventures (RJVs) were exhibiting low relatedness values as compared to the sub-sample of firms not involved in research joint ventures, the author argued that the former were exploring new, more dispersed and innovative diversification avenues, while firms not members of RJVs were following more traditional (and more coherent, according to the dominant behaviour in the whole population of firms) diversification strategies.

More importantly for our analysis, DIFR&D enters with a negative coefficient, while the coefficient on VERTIN has a positive sign, suggesting that coherence is driven by the exploitation of vertical linkages and by being jointly active in industries requiring similar R&D resources. The coefficient of DIFADV is however not significantly different from zero. 

The second and third columns of tables 5 and 6 present the results for the sub-samples of firms with main activities in differentiated (that is high R&D and/or high advertising) industries and the sub-samples of firms operating in traditional sectors. In the first sub-group EXITS has a negative and statistically significant coefficient while ADV and DIFADV have respectively a positive and negative coefficient (albeit only in 1993 they are statistically significant). In the second sub-sample both PRIVATE and DIFADV have positive and significant coefficients.
 

The picture that can be drawn from the above results is both rich and intriguing
. Firms which are pursuing vertical integration strategies exhibit higher levels of coherence while firms with combine high R&D sectors with low R&D sectors are less coherent than the average. Advertising intensive firms are more coherent only for the sub-sample including firms active in differentiated sectors (in 1993), but it is precisely in such circumstances that advertising is expected to produce benefits. Exiting firms operating in differentiated industries are less coherent than their surviving rivals, as one should expect in environments characterised by a tough competition, while firms entering the matrix exhibit higher levels of coherence, especially if they operate in differentiated industries. Finally, high degrees of diversification in 1996 are found to impact negatively on coherence. 

- Insert table 7 about here -

The last econometric exercise focuses on the change of coherence for the 190 surviving diversified firms in the 1993-1996 period. Table 7 presents the results of a regression in which the change in the level of coherence is the dependent variable (DCOHMAX=COHMAX96-COHMAX93). The regressors are coherence as observed in 1993 and a set of variables (DIVER, R&D, ADV and VERTIN) which have been included in their 1993 levels and in first differences. Finally, the dummy SENSITIVE has been added in order to test if firms with principal activities in industries which should be more affected from EU integration are following more coherent diversification patterns. The results show a return to the mean effect for coherence, with highly coherent firms reducing their coherence from 1993 to 1996. Firms operating (and increasing their presence) in high R&D industries record a drop in coherence, while firms increasing their operations in advertising intensive industries benefit from coherence gains. Vertical integration and vertical integration changes have both a positive impact on DCOHMAX, while DIVER93 and DDIV have a negative effect. Thus, differently from vertical integration strategies, diversification is associated with a decrease of coherence. Finally, SENSITIVE has a positive and significant coefficient, suggesting that the tightening of competition in sensitive industries has pushed firms towards greater coherence in their strategies. The separate analysis for highly coherent and lowly coherent firms can give a better picture of the relationship between coherence dynamics and firms’ characteristics and strategies. For lowly coherent firms the coefficient of SENSITIVE is both higher and more significant, while both the levels and the changes of diversification and vertical integration lose their explanatory power. This means that lowly coherent firms active in sensitive industries are pushed to increase their coherence level, while this stimulus is not present in the sub-sample of highly coherent firms. Finally, an increase in the degree of diversification (vertical integration) is a bad (good) news for coherence change only for firms which were characterised by high initial coherence levels. 

V. Conclusions

In this paper we investigate relatedness between pairs of activities and firm coherence by applying some measures recently introduced by Teece et al (1994) to a sample of leading firms in Italian manufacturing in the period 1993-1996. Our results show that firms, far from diversifying at random, operate in related pairs of sectors characterised by vertical integration links and by similar R&D and advertising resources. Notwithstanding the sharp decrease of the number of pairwise contacts and the halving of the relatedness index from 1993 to 1996, coherence remains fairly stable. The analysis of the determinants of coherence and of coherence change shows that firms which follow vertical integration strategies and operate in sectors that require similar R&D investments are more coherent than the average. Firms which enter the group of top 5 leaders in at least a manufacturing sector are highly coherent while firms (with main activities in high R&D or high advertising sectors) which abandon a top 5 position are less coherent than the average, suggesting that coherence is a strategy which helps firms to keep or gain a leadership position, while less coherent firms are more likely to be outperformed. 

Moreover, firms with manufacturing activities in sectors which should be more affected by EU integration (i.e. sensitive industries), have a greater stimulus to increase coherence. The finding that the deepening of the Single European Market has pushed Italian firms to focus towards coherent patterns of diversification is consistent with the hypothesis advanced by Teece et al. (1994) that coherent firms are those who are more equipped to survive in environments characterised with selective competition.

Finally, our results show that an increase of diversification leads to a drop in coherence, while an increase in vertical integration is accompanied with a positive coherence change.  
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Table 1. Previous studies on Relatedness and Coherence

	Author
	Sample
	Measures 
	Motivation of the study
	Main results

	Orecchia*** (1998)
	European leading firms 

in 1987
	Relatedness and

coherence 

of product

diversification 

(3-digit level) 
	Determinants of

relatedness 

and coherence
	Relatedness depends positively on common technological and market characteristics and on vertical integration links

Broad spectrum diversification has a negative impact while narrow spectrum diversification has a positive impact on coherence 

	Piscitello** (2000)
	Fortune firms in

years 1977- 1986- 1995
	Relatedness and

coherence 

of product and

technological diversification

(26 industries)
	-Determinants of relatedness; 

-Changes of

coherence of

both product 

diversific. and

technological diversification

over time
	Product relatedness is positively associated with i) vertical integration links, ii) common marketing characteristics, iii) technological relatedness

Coherence of product diversif. is decreasing, while coherence of technological diversification is constant through time

	Vonortas (1999)
	U.S. Research Joint Ventures (RJVs) in 1985-94
	Relatedness of

product diversification 

(4-digit level)
	Comparison of

relatedness for

different sub-

samples of firms
	Different (and lower) values of relatedness for RJVs and for firms participating to RJVs as compared to firms not participating to RJVs

	Zuckerman* (2000)
	U.S. firms

in 1985-94
	Relatedness and

coherence 

of product

diversification 

(3-digit level)
	Determinants of de-diversification
	The probability that a particular division is divested is reduced if it is highly related to the other diversified activities of the firm and if the firm is highly coherent 


 *** Relatedness and coherence are dependent variables.

 **   Relatedness of product diversification is the dependent variable and relatedness of technological

     diversification is an explanatory variable.

 *     Relatedness and coherence are explanatory variables.

Table 2. Relatedness measures

	
	Number of 3 digit

industries
	1993
	1996

	Simple Average
	95
	0.40
	0.18

	Relatedness among neighbouring industries
	95
	3.29
	3.17

	Differentiated sectors*
	45
	0.53
	0.28

	Non-differentiated sectors*
	50
	0.28
	0.08

	Sensitive sectors**
	31
	0.41
	0.22

	Non sensitive Sectors**
	64
	0.39
	0.15


*Differentiated sectors are industries in which R&D and/or advertising expenditures are greater than 1% of total industry sales. Non-differentiated (or traditional) sectors are industries in which both R&D and advertising expenditures are lower than 1% of total industry sales.

** Following the classification proposed by Buigues et al (1990), sensitive sectors are high technology public procurement industries (office machines, telecommunication equipment and medico-surgical equipment), traditional public procurement industries (pharmaceuticals, railway equipment, wine, brewing and soft drinks, electrical wires, electrical equipment, shipbuilding) and industries with moderate non tariff barriers (electronic equipment, domestic appliances, motor vehicles, clothing, agricultural machines, transmission equipment, aerospace, textiles, basic chemicals, rubber).

Table 3. The determinants of relatedness


	
	1993
	1996

	Constant
	      0.132***

(3.168)
	-0.037

(-0.952)

	ADV
	    0.219**

(2.311)
	      0.274***

 (3.051)

	R&D
	      -0.279***

(-2.801)
	     -0.451***

 (-4.764)

	SIMADV
	    1.333**

(2.475)
	      1.398***

(2.702)

	SIMR&D
	      1.147***

(8.163)
	     1.104***

(8.330)

	SIMADVR&D
	  0.552*

(1.795)
	    0.666**

(2.163)

	FVI
	      0.964***

(7.279)
	     1.146***

(8.594)

	BVI
	      0.781***

(7.180)
	     0.620***

(5.893)

	
	
	

	R2
	0.14
	0.15

	F
	102.7
	110.7

	Observations
	4465
	4465


Dependent variables are RELAT93 e RELAT96. t student in parentheses. Standard errors are corrected for heteroskedasticity (White consistent). ***Significant at 1%;**Significant at 5%, *Significant at 10%.

Table 4. Coherence measures

	
	COHMAX
1993
	COHMAX
1996
	Number

of Firms

1993
	Number

of Firms

1996

	Average Value
	5.38
	5.57
	229
	230

	Survivals*
	5.45
	5.51
	191
	194

	Entrants
	
	5.88
	
	36

	Exitors
	5.05
	
	38
	


* Of which 190 are diversified survivors in both 1993 and 1996. 1 firm de-diversified and became a single product firm in 1996. 4 firms, which were single-product in 1993, became diversified in 1996. 

Table 5. The determinants of corporate coherence in the 1993 sample

	
	All sample
	Firms with main activity in R&D/HADV
	Firms in traditional industries

	Constant
	      3.401***

(4.225)
	     4.432***

(4.115)
	1.835

(1.389)

	SIZE
	      0.462***

(3.541)
	    0.317**

(2.044)
	      0.523***

(2.557)

	DIVER
	0.002

(0.017)
	        -0.007

       (-0.052)
	0.103

(0.315)

	STATE
	 -1.010*

  (-1.641)
	         0.463

        (0.821)
	-1.553

 (-1.400)

	PRIVATE
	0.444

(1.282)
	-0.193

(-0.537)
	      1.625***

(2.566)

	EXITS
	-0.161

(-0.411)
	 -0.741*

(-1.624)
	0.032

(0.049)

	ADV
	0.490

(1.009)
	 1.162*

(1.777)
	0.250

(0.110)

	R&D
	      -1.230***

(-3.073)
	-1.047

(-1.512)
	2.476

(1.157)

	DIFADV
	-0.240

(-0.544)
	    -1.047**

(-1.996)
	     1.807***

(2.934)

	DIFR&D
	    -3.200***

(-9.987)
	    -3.073***

(-6.735)
	      -4.365***

(-5.357)

	VERTIN
	1.323*

(1.771)
	   1.695**

(2.181)
	0.774

(0.609)

	
	
	
	

	Observations
	229
	107
	122

	R2
	0.33
	0.45
	0.32

	F
	10.62
	7.82
	5.30


The dependent variable is COHMAX93. t student in parentheses. Standard errors are corrected for heteroskedasticity (White consistent). ***Significant at 1%;**Significant at 5%. *Significant at 10%.

Table 6. The determinants of corporate coherence in the 1996 sample

	
	All sample
	Firms with

main activity

in HR&D/HADV
	Firms in traditional industries

	Constant
	      2.875***

(3.406)
	     4.556***

(3.962)
	0.760

(0.557)

	SIZE
	      0.583***

(4.705)
	    0.380**

(2.469)
	      0.792***

(4.502)

	DIVER
	    -0.257**

  (-2.483)
	        -0.263**

       (-2.113)
	-0.254

(-0.734)

	STATE
	 -0.783

  (-1.214)
	         0.152

        (0.327)
	   -1.459*

 (-1.806)

	PRIVATE
	0.461

(1.447)
	-0.017

(-0.050)
	    1.293**

(2.205)

	ENTRIES
	  0.628*

(1.636)
	    0.937**

(2.149)
	0.154

(0.210)

	ADV
	0.131

(0.292)
	0.605

(0.879)
	-2.870

(-1.195)

	R&D
	      -1.522***

(-3.995)
	    -1.665**

(-2.191)
	2.320

(1.140)

	DIFADV
	0.278

(0.640)
	-0.335

(-0.602)
	     2.576***

(3.571)

	DIFR&D
	    -2.730***

(-7.944)
	     -2.611***

(-5.850)
	      -3.759***

(-4.593)

	VERTIN
	     2.110***

(2.957)
	   1.938***

(2.758)
	2.635*

(1.790)

	
	
	
	

	Observations
	230
	111
	119

	R2
	0.30
	0.36
	0.31

	F
	9.53
	5.59
	4.95


The dependent variable is COHMAX96. t student in parentheses. Standard errors are corrected for heteroskedasticity (White consistent). ***Significant at 1%;**Significant at 5%. *Significant at 10%.

Table 7. The determinants of coherence change

	
	All sample
	Highly coherent firms
	Lowly coherent firms

	Constant
	      0.944***

(3.699)
	      2.868***

(4.164)
	    0.515**

(1.973)

	COHMAX93
	      -0.134***

 (-4.004)
	      -0.324***

 (-4.136)
	   -0.149*

      (-1.755)

	SENSITIVE
	   0.272*

 (1.668)
	  -0.057

 (-0.228)
	       0.495***

 (2.802)

	DIVER93
	   -0.114*

 (-1.719)
	   -0.220*

 (-1.797)
	 0.021

 (0.210)

	DDIVER
	    -0.512**

(-2.093)
	      -1.095***

 (-2.883)
	-0.030

(-0.120)

	ADV93
	 0.206

(1.009)
	 -0.022

(-0.076)
	  0.453*

(1.808)

	DADV
	    2.678**

(2.042)
	0.935

(0.315)
	  2.778*

(1.896)

	R&D93
	      -0.641***

(-3.181)
	      -0.944***

(-3.027)
	-0.318

(-0.998)

	DR&D
	      -3.994***

(-5.033)
	 -6.181*

(-1.625)
	      -3.802***

(-4.380)

	VERTIN93
	      1.136***

(2.702)
	      1.600***

 (3.042)
	-0.012

(-0.018)

	DVERTIN
	      3.328***

(2.764)
	  2.671*

 (1.704)
	2.663

(1.318)

	
	
	
	

	Observations
	190
	95
	95

	R2
	0.24
	0.33
	0.28

	F
	5.60
	4.18
	3.28


The dependent variable is DCOHMAX. t student in parentheses. Standard errors are corrected for heteroskedasticity (White consistent). ***Significant at 1%;**Significant at 5%. *Significant at 10%.
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� For example, by exploiting the different levels of aggregation of sectors in standard industry classifications, or by using the similarities of R&D and advertising intensities between pairs of sectors, one can obtain indirect measures of relatedness which are heavily dependent on arbitrary conventions and/or exhibit an excessive degree of rigidity. 


� Foss and Christensen (2001, p.217), in their review and critique of the literature that addressed the issue of corporate coherence, have nicely summarised the predictions coming from the work by Teece et al. (1994):


“	- In the long run, more coherent corporations tend to outperform less coherent corporations.


- The degree of corporate coherence is a function of the interaction between: (a) learning dynamics in the firm; (b) path dependencies (as shaped by existing competences and complementary assets and technological opportunities), and (c) the selection environment.  


- The tighter the selection environment, the more likely it is that the boundaries of the corporation will be drawn ‘close in’ to its core capabilities (Teece et al., 1994, p.22), and the more likely that less coherent corporations will be outperformed”.


� The methodology follows Davies and Lyons (1996).


� Restructuring activities on the part of State owned firms and big conglomerates are responsible for the remarkable increase in the cases in which aij=0.


� High values of relatedness are recorded for the couples publishing-printing, textile products-textile finishing, cement-concrete, wood sawing-wood boards (and other wood products), iron steel (and steel tubes)-steal forming cold, etc.


� It can then be inferred that the less related pairs are those combining an high R&D industry (HR&D) with a traditional one (TRAD= low advertising and R&D intensities), followed by the HR&D-HADV and by the TRAD-TRAD couples. In increasing order of relatedness follow the HADV-TRAD, the HR&DHADV-HR&DHADV and the HR&D-HR&D pairs, to end with the most related HADV-HADV couple.


� See Valvano and Vannoni (2002) for more details.


� Notwithstanding we believe that COHMAX is the more appropriate measure, econometric estimates have been obtained also for the alternative coherence measures (COHP and COHA). The results are similar to the ones reported below.


� We thank a referee for suggesting such an interpretation.


� The positive coefficients for DIFADV in the last columns confirm what observed at the end of section III.1: firms combining TRAD-TRAD couples are less coherent than firms combining TRAD-HADV couples (see note 6).


� We have tried also different specifications of the model, by including a quadratic form for size and diversification, and by adding in all equations 12 industry dummies. While the results were basically unchanged, coherence was found to be higher in textiles-clothing, wood and furniture, and lower in rubber-plastics. Finally, we have run regressions for private national firms as opposed to subsidiaries of foreign firms, for large firms as opposed to small ones, and for highly coherent firms as opposed to lowly coherent firms, with no remarkable changes.
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