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Introduction

The world’s largest multinational corporations (MNCs) are actively engaged in a multitude of busi​nesses and geographical markets, cooperate with a plethora of external partners and usually leverage on a broad resource base. MNCs use these strategic directions “of action” to achieve corporate growth (and performance). However, contemporary management research on corporate growth has predominantly focused on appropriate growth modes, i.e. the issue of how growth should be realized and implemented. The polar extremes in this context are internal versus external modes to growth. Internal or organic modes of corporate growth aim at the internal accumu​lation of resources, whereas external growth modes refer to the acquisition of resources in an organized form via mergers or acquisitions of other firms. Beyond the issue of internal versus external growth modes companies face the question in which direction corporate expansion should be targeted. Firms have the choice to intensify or expand their activities along several strategic dimen​sions – e.g. along the product/business dimension, the geographical market dimension, or along the resource dimension. So far, geographic diversification, product diversification and resource diversification have usually been analyzed separately as distinctive phenomena or alternative routes to growth. Studies either focus on output di​versifi​cation, i. e. product or business diversification, or they concentrate on input diversifica​tion, e. g. resource diversification, or they analyze internationalization. Only a few studies in the international and strategic management disciplines have tried to take up at least a two-dimensional view of corporate growth. Beyond these two-dimensional approaches there exists no detailed multilevel-analysis of corporate growth strategies. This paper tries to overcome this deficiency and takes up a more holistic, multilevel ap​proach towards corporate growth strategies. The theoretical concern of the paper cen​ters around two re​search questions:

(1) Which strategies/bundles of strategies follow firms to achieve long-term growth?

(2) What are the relationships between the different strategic dimensions of growth?
In our empirical investigation we will capture corporate growth both at the input and output level. On the input level we focus on the vertical degree of integration and on the technologi​cal resource base. On the output level we will capture product diversification and internation​alization of business activities. Building upon a corporate-level empirical in​vestigation we conduct a phenomenological analysis of corporate growth patterns. The analysis is based on a study of trends in corporate growth over a fifteen years period ranging from 1983 to 1997. Our sample comprises 46 multinational corporations headquartered all over the triad coun​tries. To verify our propositions we employ a non-hierarchical cluster analysis. We deliber​ately abstain from employing a multiple regression analysis to determine the influence of the distinct growth strategies on growth performance. We firmly believe that corporate growth cannot be tackled by simply studying different strategies of growth. Corporate growth is influ​enced by a huge number of other internal and external factors that we have not focused on in this study. For that reason, our aim is not to empirically validate a new theory of the determi​nants of corporate growth. Rather, we want to identify homogenous bundles of growth strategies that may have a positive impact on corporate growth performance. 

The paper is organized according to the following plan. The first section introduces different growth dimensions along companies may expand their activities. In the next section we review the relevant strands of literature that incorporate multi-level perspectives on corporate growth and address the relationships between different growth dimensions. In the following we set up a resourced-based framework on corporate growth strategies and on the relationship be​tween the different growth dimensions. The resource-based framework leads to six propo​sitions about corporate growth strategies. The next section introduces our empirical data and discusses the methodology that we have employed in capturing corporate growth strategies. We then employ a non-hierarchical cluster analysis to test our propositions and to identify homogene​ous bundles of growth strategies among the sample companies. 

Growth Strategies of MNCs: Propositions of Corporate Growth Patterns 

The focus of our analysis is on corporate growth strategies, but why study corporate growth and not profits or value creation? The research focus rests on a simple premise: Over long periods of time, growth – more than earnings management – emerges as the key driver of company performance. This is not to say that growth without profits is desirable, but is to suggest that profit growth through margin management or cost cutting strategies alone is not sustainable. Irrespective of agency theory-based objections
, firms will never invest in expan​sion for the sake of growth alone if the return on the investment is negative, for that would be self-defeating:

“If profits are a condition of successful growth, but profits are sought primarily for the sake of the firm, that is, to reinvest in the firm rather than to reimburse owners for the use of their capital or their risk bearing, then, from the point of view of investment policy, growth and profits become equivalent as the criteria for the selection of investment programmes [Penrose, 1959, 30].”

To increase long-term profits and firm value is equivalent to increase the long-run rate of growth. Corporate growth can be tackled both on the firm’s output and on the firm’s input or resource level. Increases in the firm’s long-term profits are largely stimulated by growth on the output level. Sustainable growth on the output level, in turn, has to be supported by in​vesting in the input level of the firm. In our conceptual discourse of corporate growth strate​gies the term ‘growth’ is defined in a rather broad connotation: It is used in its primary mean​ing implying both, an increase in size of a firm’s resource base, and an increase in size of the firm’s output. From this rather broad perspective, growth is a qualitatively different phenome​non from the simple increase of output of a neo-classical ‘firm’.
 

Contemporary management research on corporate growth has predominantly focused on appropriate growth modes, i.e. the issue of how growth should be realized and implemented (e g. Glaum et al. 2002). The polar extremes in this context are internal versus external modes to growth. Internal or organic modes of corporate growth aim at the internal accumu​lation of resources, whereas external growth modes refer to the acquisition of resources in an organized form via mergers or acquisitions of other firms. Inbetween these two extremes cooperative approaches to growth offer a third alternative, in a way when a firm pools re​sources with external partners. Beyond the issue of internal versus external growth modes companies face the question in which direction corporate expansion should be targeted. Firms have the choice to intensify or expand their activities along several strategic dimen​sions. So far, only a few prominent authors have explicitly dealt with different strategic ave​nues towards corporate growth and their interplay. In her pioneering work on the growth of the firm Penrose (1959) discussed three directions of corporate growth: product diversifica​tion (‘diversification’),vertical integration and expansion of the resource base.
 Ansoff (1957, 1965) differentiated between the market and product dimension of corporate growth and de​fines four options (market penetration, market and product development, and diversification). In his study of the long-term development of large corporations Chandler (1962) describes firm growth as an evolution encompassing different growth forms: vertical integration pre​cedes the related and conglomerate product diversification phase. Fligstein (1990) studied the long-term development of large U.S.-based corporations and identified different periods in time during which firms across industries tended to follow concurrent directions to growth: He separates periods in which firms focused on the penetration of ancient markets from peri​ods that were dominated by steps to vertical integration, and from the epochs of unrelated and related product diversification. By summarizing and condensing these classifications of corporate growth dimensions derived from the ‘orthodox’ literature we can filter out five ave​nues towards firm growth:

(1) market penetration or market development;

(2) internationalization (as a more precise definition of market diversification);

(3) product diversification;

(4) vertical integration;

(5) diversification of the resource base.

We do not share the notion that growth is an evolution encompassing different stages with different approaches to growth. This view has mainly been proposed in studies of the histori​cal development of corporations. We rather suggest that today’s large MNCs will direct their resources to the most appropriate bundle of growth strategies and expand along several di​mensions simultaneously. In the following we discuss the five dimensions of corporate growth in more detail.

Five Dimensions of Corporate Growth

First of all, firms can grow by intensifying their activities in existing businesses: this approach to growth is widely known as market penetration (or market development) strategy. Pursuing a market penetration strategy means increasing sales volumes in existing markets with ex​isting products. At the same time companies may reduce costs by realizing economies of scale. Penetration strategy tries to develop more customers in the same type of market with minimal modification or technological change. Penetration may have some merit in the short run if the market is growing, but the firm is likely to encounter intense competition as the market matures. Thus, the growth effect of intensification of business activities via market penetration is limited. Long-term growth can only be achieved by expansion of the firm’s (business) activities. This insight serves as the basic premise for our further analysis and leads to our first proposition:

Proposition 1:
To achieve real long-term growth, market penetration strategies will not be sufficient. Companies will either follow internationalization strategies, product diversification strategies, technological diversification strategies, vertical integration strategies, or a combination of these strategies.

One way to expand the company’s business activities is to enter new geographical markets. The international management discipline has dealt exhaustively with the phenomenon of in​ternationalization. The trend towards globalization of business has been observed in firms across all industries and Triad-countries. The geographical expansion or internationalization of the market in which the company is active leads to an increase in output and allows for economies of scale. The expansion of business activities into unrelated geographical mar​kets may also reduce risks. To explore new geographical markets, firms have the choice between several market entry strategies. They can choose between export strategies, con​tractual forms or direct investment (FDI) strategies of foreign market entry. In the context of our research, we define internationalization as a strategy of business expansion that leads to an increase in the firm’s output abroad and may require an increase of the firm’s resource base at home and abroad. What we are not focusing on is off-shore sourcing, i. e. the inter​nationalization of production that substitutes for production at home.

Perhaps the most prominent strategic dimension of expansion of a firm’s activities is product diversification. Since the work of Penrose (1959) and the empirical investigations of Rumelt (1972) product diversification has received plenty of attention. Literature on product diversifi​cation (and its effect on corporate performance) has been a mainstay of strategic manage​ment research. Various lines of theoretical explanations have been put forward to explain the diversification phenomena as corporate growth strategy.
 Starting in the U.S. right after the Second World War and in the rest of the Triad-countries in the 1960s and 70s, many compa​nies diversified their product base widely and followed conglomerate growth strategies. One justification of conglomerate diversification was risk reduction by pooling together unrelated businesses. During the 1980s, however, a change took place when companies started to refocus and preferred to diversify into related product lines (see Markides, 1996). Through product diversification into related product areas companies may realize economies of scope (e. g. Markides/ Williamson 1994, 1996). Arguments that predominantly origin from the re​source- and competence-based view propose that firms choose to diversify into business ac​tivities that require resources similar to the ones currently used (Montgomery/Hariharan 1991). In our investigation we will not differentiate between the two kinds of product diversifi​cation. We view product diversification, whether related or unrelated, as a strategy of busi​ness expansion with new products that causes an increase in the firm’s output (abroad) and may require an increase of the firm’s resource base at home and/or abroad.
So far, we have highlighted strategies to achieve output growth. All three strategies dis​cussed above lead to an increase in corporate output, or sales. In contrast, vertical integra​tion and diversification of the resource-base focus on the input level of the firm and do not lead to an increase in the firm’s output. Vertical integration strategies aim at the increase in value added achieved by the firm: 

“A special form of diversification which in many cases is of great significance for the growth of the firm, involves an increase in the number of intermediate products that a firm produces for its own use [Penrose, 1959, 145].”

A firm may integrate backwards along the value chain, and start producing products it previ​ously bought from external suppliers. It may also integrate upwards in the value chain and start producing new products which are closer in the value chain to the final consumer. In the literature, the issue of the optimal degree of vertical integration has been heavily debated in the neoclassical theory of the firm and, lately, in the core competency approach of the firm. In the context of the theory of the growth of the firm, strategies of vertical integration have largely been neglected. From a formal standpoint, strategies of vertical integration increase the ratio of the value added produced by the firm. As a consequence of vertical integration, the resource base of the firm grows while the output to external customers remains un​changed. Vertical integration strategies lower the output/resource-ratio and strategies of ver​tical disintegration increase the output/resource-ratio. Firms that face resource constraints may thus back output growth strategies with strategies of vertical disintegration. From this point of view, vertical disintegration releases resources that are then available for output promoting growth strategies.

The latter aspect brings us deeper into the resource-based perspective of corporate growth. So far we have used the concept of corporate ‘resources’ in a rather indeterminate way. Basi​cally, the resource notion is used to incorporate all assets. As​sets can be either tangible or intangible. Tangible assets are physical objects and financial resources and are usually easy to trade. In contrast, intangible or immaterial assets are knowledge- and experience-based. To win a competitive advantage, a firm needs to access and utilize a complex set of tangible and intangible resources. However, if competitors can identify these resources, that underpin the firm’s com​petitive advantage, they will probably try to imitate the resources or try to substitute them with equivalent ones. Consequently, the resources on which long-term competitive advan​tage critically depends are those that are imperfectly imitable and imper​fectly substitutable (Markides/Williamson 1994). Resources that are readily tradable cannot act as sources of long-term competitive advantage. Similarly, resources, which can be quickly and/or cheaply accessed through acquisition, can only provide short-term com​petitive advantage.
 The long-term competitive advantage of a firm will largely depend on its ability to continuously adapt and improve its strategic resources to meet market-specific de​mand and to create new strategic resources that it can exploit in existing or new markets. The focus of our study is on technologically active corporations operating in R&D-intensive industries. For our sample companies, tech​nology is the critical source of long-term competitive advantage and thus is an essential part of the firm’s resource and compe​tence base. In the discussion of the resource dimension of corporate growth we therefore focus on the technology-base of the firm. In consumer goods industries of course, a focus on marketing-related resources would be more appropriate. We refer to technology as a set of pieces of knowledge, both di​rectly ‚practical‘ (related to concrete problems and de​vices) and ‚theoretical‘ (but practically applicable), know-how methods, procedures, expe​rience of success and failure (see Dosi 1982). In this sense technological resources and competencies are part of the immaterial re​source base.
 In contrary to in​ternationalization, product diversification and vertical integra​tion, the growth of a company’s (technological) resource base has attracted comparatively little atten​tion in management research (Breschi et al. 1998). A limited number of researchers in the technology management domain have dealt with the expansion of the technological resource base of the firm. Empiri​cal studies have come to the conclusion that tech​nological diversification had been on the rise in the 1970s and 80s (Fai 1999; Granstrand/Oskarsson 1994, Kodama 1995, Os​karsson 1993) and stagnated in the 1990s (Stephan 2003). These trends have been observed at corpo​rate level across all industries and across all triad coun​tries. In the context of firm growth, the expansion of the resource-base has largely  been seen to be intrinsically linked to the expansion of business activities. However, an expansion of the (technological) resource base does not necessarily lead to output growth (see also Stephan 2003). Nevertheless, the expansion of technological activities is a crucial precondi​tion of successful expansion into new lines of business. 

The expansion of the company’s resource-base is a strategy that primarily aims at future output growth. However, since uncommitted resources for future expansion are usually lim​ited, it is assumed in Proposition 2 that companies will not grow along all of the four dimen​sions simultaneously.

Proposition 2:
With regard to resource constraints, companies will not follow on all four strategic dimensions of growth in parallel. Rather, they will concentrate on a limited number and consistent bundle of strategies.

To obtain deeper insights into the question, which strategy bundles are consistent and which are not, we will analyze the interrelatedness between the strategic dimensions of growth in more detail. 

Literature on the Interplay between different Growth Dimensions 

Today, the literature dealing with variants of corporate growth strategies not only covers a wide range of research issues, but also represents a great variety of perspectives and disci​plinary paradigms, ranging from strategic to international management and technology man​agement issues, with primary roots in the neoclassical theory of the firm and the resource-based view of the firm. Common to most of the studies of corporate growth is that they take up a partial view of growth. Product diversification, geographic diversification, vertical inte​gration and technological diversification have usually been analyzed separately as distinctive phenomena or alternative routes to growth. Studies either focus on output growth, i. e. prod​uct diversification or internationalization, or they concentrate on input diversifica​tion, e. g. technological diversification, or they analyze vertical (dis-)integration. Only a few studies take on a more holistic, two-level perspective on corporate development and address the relation​ship between two of the dimensions. Beyond these two-dimensional approaches there exists no detailed multilevel-analysis of the corporate growth phe​nomenon. In the following we give a short overview of the studies that incorporate such a two-dimensional perspective and try to obtain some insights into interrelationships between the individual strategic dimensions.

Prior Research on the Relationship between Product Diversification and Internationalization 

Within the plethora of strategic management literature on product diversification one can find two types of studies that consider the degree of firm internationalization as further variable. The first category represents studies that investigate the combined effects of product and international diversification on firm performance. These studies do not directly address the relationship between product diversification and internationalization since the primary focus is on performance. Geringer et al. (1989) conducted an explanatory analysis of potential links between MNCs’ performance and the diversification strategy and degree of internationaliza​tion which characterized their operations. They tested their hypotheses using data on 200 of the largest MNCs in the U.S. and Europe. The study’s results showed that in fact the degree of internationalization has an important role in understanding performance differences among diversified MNCs. Based on a sample of 62 MNCs Kim et al. (1989) analyzed the impact of global diversification strategy on corporate profit performance by integrating the product and the international market dimensions of diversification. They found that integrated international and product diversification strategies had a positive influence on firm profits growth. Samb​harya (1995) examined the individual and joint effects of product and international diversifi​cation on firm performance. In a study of 53 U.S.-based MNCs the author made the observa​tion that both international and product diversification strategies are not profitable by them​selves. However, he found that the interaction effects of product and international diversifica​tion lead to a substantial increase in firm performance. Hitt et al. (1997) tested the effects of international diversification on innovation and performance in product-diversified firms. They suggest that product diversification positively moderates the international diversification and performance relationship. Kim et al. (1993) analyzed the influence of global diversification and product diversification on the risk-return trade-off, i.e., firms with high returns can have low risk (Bowman paradox). In a sample of 152 large U.S. multinationals the authors found that diversified firms can indeed achieve a favorable risk-return performance with global mar​ket diversification. In contrast to the studies of the performance effects of combined diversifi​cation, the second category of research directly addresses the relationship between product and international diversification. The studies come to a somehow puzzling conclusion as they indicate a negative relationship between international diversification and product diversifica​tion. Madura and Rose (1987) reported that reverse product diversification occurred in favor of internationalization. In a study of 262 British manufacturing firms, Grant et al. (1988) re​ported that multinational diversity was negatively associated with product diversity. Lastly, Sambharya (1995) analyzed the relationship between product and international diversifica​tion. In his study of the combined effect of international diversification and product diversifi​cation strategies on firm performance he observed an inverse relationship between both di​versification dimensions. Sambharya (1995) argued that product diversification and interna​tional diversification strategies require different types of skills and are risky, since in both strategies firms spread themselves out in terms of product proliferation or market prolifera​tion. According to him it is unlikely that firms would take both risks simultaneously. Thus, MNCs that are diversified internationally are likely to be less diversified in terms of products. Though, it has to be noted that, apart from the work of Madura and Rose (1987), none of these studies specifies the nature of the causality between product and international diversi​fication.

In summary, strategic management literature on the relationship between product diversifica​tion and international diversification has produced rather inconsistent results. The strand of literature dealing with the combined effects of product and international diversification on firm per​formance comes to the conclusion that internationalization positively moderates the rela​tionship between product diversification and performance. Most cited authors argue for this positive effect from the resource-based perspective. An integration of product and interna​tional diversification helps firms exploit interdependencies across their businesses to achieve potential scope economies. In this line of arguments, the structures and capabilities devel​oped to implement product diversification strategies should also help implement international diversification, and vice versa. However, specifications about the structures and capabilities in question remain fuzzy. None of these studies delivers a consistent rationale for economies of scope resulting from combined product and international diversification strategies. In con​trast, studies that di​rectly address the relationship between international and product diversi​fication indicate a negative relationship between internationalization and product diversifica​tion. These studies also argue from the resource-based perspective. Opposed to the argu​ments above it is pointed out that both diversification strategies require different types of skills. With regard to limited resources, companies will not risk to engage in both strategies simultaneously. In consideration of the more detailed rationale we follow the latter arguments and propose that companies will either follow product or geographical diversification strate​gies, but not both in parallel:

Proposition 2a:
Companies that follow on product diversification strategies will not invest simultaneously in resources to foster internationalization, and vice versa.

We abstain from including assumptions about the causality between both dimensions into the proposition, since we consider both strategies as essentially independent ways to corporate output growth.

Research on the Relationship between Technological and Product Diversification

So far, only a few theoretical and empirical studies have focused on the relationship between tech​nological diversification and product diversification. Most authors implicitly assume that tech​nological and product diversification should be intrinsically linked. Large multinational corporations are not only actively engaged in a multi​tude of busi​nesses but also manage a broad spectrum of technological resources (see Kodama 1986; Pavitt et al. 1989; Gran​strand/Sjölander 1990). Insights into the phenomenon of technological diversification in multi-product corporations that go beyond such basic assumptions are still rare (see Stephan 2002). Fai and Cantwell (1999) as well as Fai (1999) have analyzed the development of the rela​tionship between technological diversification on the one hand, and corporate growth and product diversification on the other hand from the beginning of the last century up to the 1980s. They show that technological diversification was historically associated with increases in firm size and product diversification, whereas in the 1980s it appeared that di​versification into new technologies may or may not lead to diversification into new product areas. Obvi​ously there is a certain degree of decoupling of technological diversification from product di​versification and corporate growth in the 1980s. These results are in line with em​pirical ob​servations made by other authors who revealed that technological diversification has been on the rise in the 1980s, while during the same period (unrelated) product diversifi​cation has been declining in many MNCs. These MNCs have refocused their business lines and simul​taneously expanded the span of their technological activities (Gran​strand/Oskarsson 1994; Gambarella/Torrisi 1998).

Some authors have analyzed the causality between technological diversification and product diversification. According to Granstrand and Sjölander (1990) technological diversification was a major determinant of corporate growth in Swedish MNCs in the 1980s. In another em​pirical study from the 1980s Chatterjee and Wernerfelt (1991) were able to explain prod​uct diversification in the 1981-1985 period with the technology profiles of their sample com​panies prior to 1981. There seems to be a time lag between product diversification and tech​nological diversification steps: Companies that plan to diversify their range of businesses first have to tap into the new technological resources that are necessary to develop new products. Thus, technological diversification is largely determined by product diversification. However, tech​nological diversification steps precede product diversification (Stephan 2002). 

In accordance with these lines of reasoning we propose a positive relationship between the input dimension and the product diversification dimension of corporate growth
:

Proposition 2b:
Companies from technology intensive industries that diversify their prod​uct range will back their growth strategies with the enlargement of their technological resource base, i.e. they will also diversify their technology base. 

Prior Work on the Interplay between Internationalization and Technological Diversification

The number of studies that address the relationship between technological diversification and internationalization has been growing considerably during recent years. Most of the contemporary research suggests that these strategies have become essentially comple​mentary to each other. As opposed to the work on the relationship between internationaliza​tion and product diversification, studies in this field also incorporate assumptions concerning the causality between both strategies. Theoretical arguments supporting a positive relation​ship between both strategies have been advanced that suggest two different positions: either technological diversification precedes internationalization or internationalization precedes technological diversification. Granstrand (1998) argues that in recent years a positive causa​tion has run from technological diversification to internationalization. He hypothesizes that technological diversification leads to higher R&D expenditures, which can be recovered through the internationalization of activity, serving a wider range of markets. Especially in high-technology industries, firms operating in small markets may find it difficult and time con​suming to recoup initial R&D investments. From this point of view, international diversification of markets has been found to be the main response to a broadening of the firm’s technology base. On the other hand, quite a number of theoretical and empirical models argue con​versely, that internationalization precedes technological diversification. This work has been devised of the process by which MNCs access locationally dispersed technological assets through their international operations. It is suggested that the geographical diversifica​tion of markets has a positive influence on the firms’ innovative activities and promotes the diversifi​cation of its technological activities. International diversification may generate the resources necessary to sustain large-scale R&D operations that are necessary for innovating simulta​neously in multiple technological fields. Furthermore, when knowledge is sticky and resides within narrow defined local boundaries, local manufacturing and R&D locations serve as im​portant sources of access to that knowledge (see Almeida 1996). Mitchell et al. (1996) con​ducted a study about the direction of causality between internationalization and investment in intangible assets in the case of 239 manufacturing companies. The authors find that firms in​crease their R&D expenditures after expanding their multinational structure, but not vice versa. Of course, increases in R&D expenditures might as well be attribut​able to activities that Kuemmerle (1997) terms home-base exploiting R&D activities. Home-base exploiting R&D supports the local adaptation of the firm’s products and does not imply an expansion of technological activities and resources into new areas. Home-base exploiting R&D activities facilitate the local exploitation of the MNCs competitive advantage. To control for this ex​ploitative kind of technological activities, several studies directly address the causal relation​ship between a firm’s internationalization of technological activities and the degree of tech​nological diversification. Cantwell (1995) has suggested a positive causal re​lationship run​ning from international networks of technological development to corporate technological di​versification. His idea is that MNCs with internationally integrated research facilities are able to access locationally dispersed technological assets in the relevant host countries. Hence, geographical diversification of MNCs becomes an exogenous source of technological diver​sification. In a study of 24 Swedish MNCs, Zander (1997) argues likewise that the geo​graphical dispersion of innovative activities may come to facilitate the techno​logical devel​opment of the firm, since the MNC can tap into alternative streams of innovation in different centers, and integrate technologies from different national sources on an interna​tional scale. More generally, Birkinshaw and Hood (2001) point out that growth-triggering in​novation often emerges in foreign subsidiaries – from employees closest to innovative cus​tomers and least attached to the procedures and politesse of the headquarters. 

While most of the studies on the relationship between internationalization and technological diver​sification have relied on prior assumptions on the variables’ exogeneity and thus provide little evidence about the real determinants of the interrelationship between technological di​versifi​cation and internationalization, Cantwell and Piscitello (1997) analyzed the causal rela​tionship between both dimensions. In their empirical study of 40 U.S. and European MNCs in the 1980s, the authors come to the conclusion that the causal​ity between geographical and technological diversification runs in both directions. Increases in technological competence, together with the greater dispersion across fields of techno​logical activities and across geo​graphical sites, are more likely to be combined, and to mutually reinforce one another. Cantwell and Piscitello argue from a network perspective and point out that in the MNC net​work each affiliate specializes in accordance with the specific characteristics of local produc​tion conditions, technological capabilities and user require​ments. In this event, internationali​zation of (technological) activities and technological diversification become interconnected and thus mutually positively related parts of a common process. 

Irrespective of the direction of causality between both strategies, the positive relationship between internationalization and technological diversification has to be questioned: To be precise, we will not question the positive relationship between the internationalization of a firm’s research activities and the expansion of its technological resource base. However, we doubt that there is a positive interplay between the internationalization of a firm’s markets and the degree of technological diversification. The internationalization of a firm’s business activities will only have a positive influence on the spectrum of technological activities if the firm also internationalizes its R&D activities. Basically, it is not the production or sales activity through which the subsidiary taps into new technological resources. Firms will access locationally dispersed technological assets primarily through their R&D activities. However most internationalization steps of firms are of a home-base exploiting nature and do not incorporate the internationalization of R&D activities. Therefore, the direct impact of internationalization strategies on the span of the technological activities of the firm will be limited. Arguments that support the opposite positive causation running from technological diversification to internationalization do, in fact, not directly target the degree of technological diversification. In turn they address the sheer amount of R&D expenditures. However, increases in R&D expenditures, which in fact may be recovered through the internationalization of business activities, are not synonymous to an increase in the degree of technological diversification. There is no direct line of arguments that support a positive causation running from technological diversification to internationalization. In contrast, for firms it may well be reasonable to depict technological diversification and internationalization of markets as two alternative ways to corporate growth. Whereas internationalization directly leads to output growth, technological diversification is an input growth strategy that more directly supports output growth via the product diversification dimension. This view has been supported in a recent study of Cantwell and Piscitello (1999). They found that there is a trade-off between geographical and technological complexity in managing international networks. Firms which have developed internationally integrated networks for technological development have tended to concentrate either on a wider geographical dispersion of competence creation, or alternatively instead on a wider sectoral dispersion of interrelated competencies across technical fields but in a more con​fined set of geographical locations. Thus we treat internationalization of markets and technological diversification as two independent ways to growth.

Proposition 2c:
Companies that pursue internationalization strategies in existing product lines will not invest simultaneously in technological diversification to foster product diversification, and vice versa.

Prior Research on the Interplay between Vertical Disintegration and Output Growth 

Insights into the relationship between vertical (dis-)integration and product diversification are sparse. The same holds true for vertical (dis-)integration and internationalization of the firm’s markets. According to our state of knowledge, there does not exist any empirical study that deals explicitly with one or the other strategy pairing. At this point it has to be noted that there is indeed a strand of research that deals with vertical integration and internationalization. In this body of literature, however, vertical integration is dealt with as FDI strategy to overcome imperfections in intermediate product markets (see Teece 1981). From this perspective, MNCs integrate vertically across borders to exploit factor price differences and exploit resources (e. g. Yeaple 2003). In our analysis of corporate growth we conceive internationalization primarily as a strategy of business expansion that leads to an increase in the firm’s output (abroad). None of the studies on vertical integration and internationalization has focused on market expansion. This lack in research on the interplay between vertical integration and output growth is mainly attributable to two factors: First, vertical integration on one hand, and product diversification and internationalization on the other hand have been targeted by two different strands of research, isolated from each other. Vertical integration has been analyzed mainly to determine the boundaries of the firm, irrespective of the firm’s output size. In contrast, product diversification and internationalization have largely been studies to determine the effects on firm performance and growth. The second factor is a more pragmatic one and refers to data availability. Quantitative data on corporate vertical integration is hard to find. Commonly used firm datasets, like Compustat, do not cover information about the degree of vertical integration. Due to the lack of theoretical insights we come back to our formal standpoint of vertical (dis-)integration introduced above: Vertical disintegration strategies increase the output/resource-ratio. Firms that face resource constraints will back output growth strategies with strategies of vertical disintegration. Vertical disintegration releases resources, which then can be used for output growth.

Proposition 2d:
Companies that follow either product diversification or internationalization strategies will facilitate these growth steps by collaboration with external suppliers and thus reduce their degree of vertical integration.

Research on the Interplay between Vertical Disintegration and Technological Diversification

A few researchers have analyzed the interrelation between vertical integration and technological diversification. Granstrand et al. (1997) challenge the notion that firms should not only downsize but disintegrate and outsource technological competencies just like production. Stephan (2003) has analyzed the degree of vertical integration as a determinant of technological diversification. In an empirical study covering the 1980s and 90s he finds that MNCs have outsourced significant proportions of production but at the same time have not reduced the spectrum of their technological activities. Accordingly, companies that outsource portions of their value added do not outsource their technological competencies. We follow these insights and assume that vertical disintegration does not have an immediate influence on the technological resource base, since MNCs want to maintain their ability to coordinate and manage technological change in the value chain: 

Proposition 2e:
Companies that reduce their vertical degree of integration will not reduce the span of technological activities in order to maintain a controlling position in the value chain 

In the following we will test our propositions with a non-hierarchical cluster analysis. We analyze corporate growth strategies in a sample of 46 MNCs and try to identify homogenous clusters of growth patterns within the sample. Before we start our analysis, we introduce our sample data and the methodology used.

Notes on Methodology

Sample Selection and Data Collection

The research focus of the study is on corporate growth patterns of large multinational corporations from high tech industries. For companies from such industries technological resources are the critical ingredients for building and maintaining a competitive advantage. In our sample we selected 46 MNCs from the international R&D Scoreboard ranking of the top 200 compa​nies by R&D ex​penditures (random selection).
 For each MNC we assembled an extensive data set cover​ing statements about financial measures (revenues, R&D expenditures), tech​nological re​sources (technology portfolio), product diversification (product portfolio), international di​versification (geographical market portfolio) and the degree of vertical integration for a time period of 15 years (1983-1997) on an annual basis. Put together, our sample companies account for about one-third of all privately financed R&D expenditures in the OECD region. The sample companies are headquartered in the U.S. (15), Japan (11) and across Europe (20), and are broadly diversified in terms of products. According to their top-selling businesses the sample companies can be assigned to the following industry groups: Pharmaceuticals (9), chemicals (6), materials/metals (5), telecommunications (3), IT/computer (4), diversified electronics (6), consumer electronics (3), turbines/engineering (2), and automotive (6). 

Measuring Corporate Growth

Corporate growth can be tackled on the firm’s output level with respect to the amount or value of total output. Alternatively, size or growth of a firm could be measured on the input level with respect to the value of the total of its resources used for its own productive purposes.
 In our conceptual framework we justified studying corporate growth with arguments based on the fact that growth and profits become equivalent as the criteria for the selection of investment programmes. Since increases in the firm’s long-term profits are primarily stimulated by growth on the output level, but not necessarily by growth on the input level, we adopt an output-based measure as preferred indicator of corporate growth. Within output-based measures one has a wide choice: number of units produced or sold, the amount of sales or market share etc. We decided to use a sales-based indicator, because for cross firm analyses of output growth sales-measures are more meaningful indicators than, for instance, unit-based or market share-based indicators. Sales-based measures have another major advantage, especially when compared with performance-based measures. Sales-based measures vary much less than do market value or profit-based performance indicators. Deflating market capitalization by an underlying index such as the Dow Jones Industrial Average can eliminate some, but not all, of the variability. As for profit, the combined effect of one-time charges, changes in accounting rules and the inevitable short-term manipulations make for numerous peaks and valleys. In contrast, revenue fluctuations are indicative of more significant changes in corporate performance and growth strategies. Corporate revenues (CR), therefore, emerge as the ‘smoothest’ metric for our study. Of course, this measure has its own disadvantages. Between firms operating in different industries growth of sales is difficult to compare, as industries differ in terms of maturity. Similar arguments can be put forward when comparing firms that generate sales in different geographical areas. Furthermore, inflation influences nominal sales growth. To facilitate analysis of growth in real terms we worked with deflated revenue data. As deflator we used national producer price indices from the sample firms’ home countries. To determine the real growth ‘performance’ (CRG) of our sample companies, we normalized the real sales growth rates by nominal GDP growth of the OECD-7 region (base year: 1983, U.S. Dollars in millions). We made use of OECD-7 growth data instead of national GDP growth, since it is assumed that for large multinational corporations the relevant market, and thus the growth ‘performance’, is not constituted by a single (home) country but by the entire Triad-region. To assess corporate growth ‘performance’ we used the following average annual growth rate key that has already been used in other studies of the growth ‘performance’ of large corporations:

High: 

More than 6 % above real OECD-7 average annual growth

Moderate:
From 2 % to 6 % above real OECD-7 average annual growth

Slow:

From 2% below to 2 % above real OECD-7 average annual growth

Negative: 
More than 2% below real OECD-7 average annual growth.

Measuring Product Diversification

To measure product diversification we collected the firms’ revenues in different ISIC-classes (International Standard Industrial Classification) on a 4-digit level and dif​ferentiate between 68 industry segments (k=1...S; S ≤ 68). Again the degree of diversifica​tion is captured with the single entropy measure. Let Pk be the share of the kth industry segment in the total sales of the firm. For each sample company then the degree of product diversification (DP) is computed as follows:
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This International Standard Industrial Clas​sification (ISIC) based index grasps the degree of total product diversification. The entropy measure takes into consideration two elements of diversification: the number of segments in which the firm operates and the relative importance of each of these segments in the total sales of the firm.

Measuring International Diversification

In contrast to the measure of product diversification there is no agreement among scholars in the international business domain on how to measure international diversification (Sambharya 1995). A big variety of measures of internationalization has been employed in previous empirical studies. A prominent and simple form has been a unidimensional measure of international sales as a percentage of total sales (see Geringer et al. 1989). Others have criticized using unidimensional measures and instead recommended more sophisticated multidimensional measures (e.g. Vachani 1999, Sullivan 1994). However, the paucity of data limits the applicability of such complex measures at present. Other measures, like the ones used by Kim et al. (1989, 1993), suffer for our purposes from the fact that they combine the product dimension and international dimension of corporate diversification. With regard to these concerns and to achieve homogeneity in the measures employed, we again use an entropy approach to measure the degree of international diversification of our sample companies. We defined international diversification as expansion of sales activities across the borders of countries and (global) regions into different geographical markets. We do not use FDI-related measures, like foreign assets or the number of foreign subsidiaries, since we are primarily interested in the growth stimulus of promoting international sales. Thus, a firm’s level of international diversification is reflected by the number of different markets in which it has sales activities and their importance to the firm as measured by the percentage of total sales represented by each market (see Hitt et al. 1997). To compile the degree of international diversification we collected the firms’ revenues in the major global regions. The major global regions correspond to relatively heterogeneous geographical market areas based on their economic and political conditions. We dif​ferentiate between 6 geographical market areas (m=1...R; R ≤ 6). These are: North America, Latin America, Europe, Africa&Middle East, Asia&Pacific and the individual home country of each sample firm. International sales data were obtained from annual reports and other primary company sources. Let Gm be the share of the mth geographical market area in the total sales of the firm. For each sample company then the degree of international market diversification (GD) is computed as follows:
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Again, the entropy measure takes into consideration two elements of diversification: the number of the geographical markets in which the firm operates and the relative importance of each of these markets in the total sales of the firm. 

Measuring Technological Diversification

In contrast to product and geographical diversification, a direct measure of technological resources or technological activities of firms is not available. The approach to grasp technological diversification is to view technology as consisting of a num​ber of distinct ‘technological areas’ (for a similar ap​proach see e. g. Jaffe, 1989). A multi-technology corporation will typically engage in R&D in a number of such areas. From this perspective, technological activities can be measured by two fundamental proxies: patents and R&D expenditures. While R&D expenditures are an input measure, patent filings are an indi​cator of the firm’s innovative output (Gavetti, 1994). The paper uses patent data to charac​terize the technological position of firms and to meas​ure technological diversification. The method of measuring technological diversification in our investigation is based on the notion that patents are a more valid indicator to assess technological resources and activities of firms. According to Gavetti (1994) and Pavitt (1988) we can syn​thesize the major advan​tages of the use of patents as follows:

· Patent data are effective and valid measures of the technological activities of companies;

· Patent data also capture technological activities that are not rooted in the formal R&D or​ganization;

· Patents offer detailed information on the relevant technological area, which is of particular relevance in order to assess the spectrum of technological activities of companies.

However, the authors are well aware that patents are far from being a perfect proxy. The con​struct validity of the indicator is weakened by the fact that patents do not grasp technologi​cal activities that are not characterized by technical novelty (originality). The contents validity of patent data is impaired by the fact that the propensity to patent differs amongst technical fields, reflecting differences in the relative importance of patenting as a protection against imitation. In the absence of a more appropriate alternative, we believe that the granting of a patent reflects the judgment that the applicant has the competence to improve technology in a given field significantly.

To minimize the home country bias in comparing the technological activities of the sample companies headquartered across the U. S., Japan and Europe, we analyze the patent filings at the European Patent Office (see also Schmoch, 1999). The primary field of technological activity of each patent can be derived from the International Patent Classification system (IPC). To assess the diversity of the pa​tent portfolios of the sample companies we have adopted a technology-oriented classifica​tion system which has been elaborated jointly by the German Fraunhofer Institute of Sys​tems and Innovation Research (ISI), the French Patent Office (INIPI) and the Observatoire des Science and des Techniques (OST). The so called “OST/INPI/ISI”-technology classifica​tion is based on the IPC and distinguishes between 30 different fields of technology and five higher-level technology areas (see figure 1). For each patent filing we collected information about the IPC class which was assigned by the patent examiners at the European Patent Office and then reassigned it to the corresponding OST/INPI/ISI-classification.

Figure 1.
OST/INPI/ISI-technology Classification Defined by IPC symbol
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We understand technological diversification as the extent of the spread of the firms’ technological activities across the 30 different fields of technology, defined by the OST/INPI/ISI-classification. As described above, these technology fields aggregate into 5 technology areas. For each sample company we compiled the technology portfolios for the three five-years pe​riods 1983-1987, 1988-1992 and 1993-1997. The aggregated observation of five-years peri​ods served to eliminate cyclical fluctuations in the individual firms’ patent filings. Although the EPO database covers information about patent filings dating back to 1978, our analysis starts in 1983. In fact, the sample of patents from 1978-1982 could be biased by the fact that only large European firms are likely to have used the European Patent Office since its very beginning.

Analogue to the measure of product diversification, the degree of technological diversification is captured with the entropy measure. The single entropy measure grasps the degree of total technological diversification. With 30 dif​ferent tech​nological fields (i=1...N; N ≤ 30), for each of the sample companies the degree of total technological diversification (TD) is computed as follows (let Ti be the share of the ith tech​nological field in the total patent filings of the firm):
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This measure takes into consideration two elements of technological diversification: the number of technological fields in which a firm operates and the relative importance of each of these fields compared to the total number of patent filings.

Measuring the Degree of Vertical Integration

We define and measure the degree of vertical integration by looking at the ratio of value added to total output (value of production). Value added-based measures are widely accepted and proved to be the most suitable indicator to determine the degree of vertical integration (see Haller 1997, 319). We use the notion of value added in quantitative terms as parameter that can be derived from the firm’s statements of income (and notes to financial statements). Let TO be the value of production (net sales plus/minus inventory changes and internally produced and capitalized assets) and VA the firm’s valued added. For each sample company then the degree of vertical integration (VI) is computed as follows:
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If a firm were completely integrated, producing all of the inputs in-house, the ratio of value added to total output would be one. At the other extreme, if a firm were vertically disintegrate, purchasing most of the inputs from external suppliers, this ratio converges towards zero (see Levinstein 2002). Valued added can be computed both via the additive method and the subtractive method. The subtractive method calculates the value added as difference between the firm’s total output and the cost of input sourced from external suppliers (raw materials and consumables, other purchased services, and depreciation). The additive method approaches the value added from the expenditure side: VI is calculated by the sum of all incomes of all value-contributing actors (payroll, taxes, interest charges, distributed and reinvested earnings). As a matter of principle, the subtractive method and the additive method should produce identical results.

Research methodology

The basic premise for our analysis is that to achieve real long-term growth, market penetration strategies will not be sufficient. Companies will either follow internationalization strategies, product diversification strategies, technological diversification strategies, vertical integration strategies, or a combination of these strategies (Proposition 1). We recorded the growth ‘performance’ and growth strategies of our sample companies for a time span of 15 years (1983-1997) on an annual basis. Corporate growth (CRG) was determined by real sales growth rates (normalized by nominal GDP growth of the OECD-7 region). Changes in the growth strategy were determined by relative increases (decreases) in the degree of total product diversification (ΔPD), in the degree of international market diversification (ΔGD), in the degree of total technological diversification (ΔTD), and in the degree of vertical integration (ΔVI). In our conceptual framework we argued that, with regard to resource constraints, companies will not follow on all four strategic dimensions of growth in parallel. They will rather concentrate on a limited number and consistent bundle of growth dimensions (Propositions 2, 2a, 2b, 2c, and 2d). To test these propositions and to identify consistent strategy bundles we employ a non-hierarchical cluster analysis (K-means cluster analysis). We deliberately abstained from employing a multiple regression analysis to determine the influence of the distinct growth strategies on growth performance. We firmly believe that corporate growth cannot be tackled by simply studying different strategies of growth. Corporate growth is influenced by a huge number of other internal and external factors that we have not focused on in our study. Even within our conceptual framework, the relationships between the different variables are far from being unambiguous, since we look both at the output and at the input level of corporate growth. Our aim is not to empirically validate a theory of the determinants of corporate growth. Rather, we want to identify homogenous clusters of growth patterns in our sample, i.e. to group companies that approached similar strategic growth dimensions and achieved a similar growth ‘performance’. The K-means cluster analysis is a tool designed to assign cases to a number of groups (clusters) whose characteristics are based on a set of specified variables (in our case: CRG, ΔPD, ΔTD, ΔGD, and ΔVI). In the K-means cluster analysis we use Euclidean distance as similarity measure. Greater distances between clusters correspond to greater dissimilarities between corporate growth patterns. To identify homogenous clusters of growth patterns we first look at the growth ‘performance’ and changes in the growth strategies over the total period of 15 years. Then, we split up the 15 years period into two sub-periods (1983-1990, 1990-1997) and try to spot more differentiated growth patterns.

Empirical Results 

Growth ‘Performance’ in the 1983-1997 Period

Table 1 gives an overview of the real growth ‘performance’ of the sample companies. All of the companies achieved significant growth in absolute terms with nominal revenue increases ranging from 92,1 % (Akzo) to 816,2 % (Hewlett Packard). A closer look at the real sales growth rates normalized by nominal GDP growth of the OECD-7 region reveals that a number of sample companies shrinked in real terms during the period of investigation. The assessment of the average annual growth rates shows that about one fifth of the sample elements has achieved high annual growth of more than 6 per cent above real OECD-7 GDP. A medium annual growth ‘performance’ from 2 to 6 % above real OECD-7 GDP was realized by 44 per cent of the sample. The rest of the sample companies grew only slowly (15) or even displayed a negative growth ‘performance’. 

Table 1.
Real Corporate Growth in the 1983-1997 Period
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(on average)

(US$ in million)

1.

Hewlett Packard

364.9

11.6

43,153.0

IT/Computer

USA

2.

Sony

282.3

10.1

51,944.8

Consumer Electronics

JP

3.

Nokia

275.1

9.9

9,696.9

Telecommunication

FIN

4.

Merck Co.

269.5

9.8

4,451.7

Pharmaceuticals

USA

5.

Motorola

249.3

9.3

29,794.0

Telecommunication

USA

6.

ABB

244.5

9.2

31,265.0

Diversified Electronics

CH

7.

Ericsson

153.6

6.9

21,204.0

Telecommunication

S

8.

NovoNordisk

146.5

6.7

2,480.0

Pharmaceuticals

DEN

9.

Merck KGaA

129.4

6.1

23,637.0

Pharmaceuticals

GER

10.

Kyocera

112.3

5.5

5,572.6

Materials

JP

11.

Kao

106.3

5.3

6,826.1

Chemicals

JP

12.

NEC

104.5

5.2

37,655.3

IT/Computer

JP

13.

GlaxoWellcome

97.9

5.0

13,171.0

Pharmaceuticals

UK

14.

JJ

92.2

4.8

22,629.0

Pharmaceuticals

USA

15.

Daimler

82.1

4.4

69,254.6

Automotive

GER

16.

Ford

75.3

4.1

153,627.0

Automotive

USA

17.

Mitsubishi

74.3

4.0

29,205.7

Diversified Electronics

JP

18.

General Electric

66.7

3.7

90,840.0

Diversified Electronics

USA

19.

Pfizer

64.2

3.6

12,188.0

Pharmaceuticals

USA

20.

Bosch

61.3

3.5

26,156.0

Automotive

GER

21.

Toshiba

61.0

3.5

41,937.6

Consumer Electronics

JP

22.

Siemens

59.1

3.4

59,696.9

Diversified Electronics

GER

23.

Eli Lilly

58.5

3.3

8,518.7

Pharmaceuticals

USA

24.

Toyota

57.8

3.3

105,456.2

Automotive

JP

25.

Roche

57.1

3.3

12,894.8

Pharmaceuticals

CH

26.

Hitachi

41.7

2.5

73,409.5

Diversified Electronics

JP

27.

Sharp

40.5

2.5

13,756.7

IT/Computer

JP

28.

Alcatel

35.9

2.2

30,986.1

Diversified Electronics

F

29.

Novartis

34.0

2.1

21,423.8

Pharmaceuticals

CH

30.

Matsushita

33.4

2.1

66,112.6

Consumer Electronics

JP

31.

Alcoa

28.4

1.8

13,319.2

Metals

USA

32.

General Motors

21.2

1.4

178,174.0

Automotive

USA

33.

Toray

14.2

1.0

8,356.9

Chemicals

JP

34.

SaintGobain

1.4

0.1

17,851.0

Materials

F

40.

Allied Signal

-10.0

0.0

14,472.0

Automobil

USA

35.

IBM

-0.9

-0.1

78,508.0

IT/Computer

USA

36.

Dow

-2.7

-0.2

20,018.0

Chemicals

USA

37.

UTC

-5.9

-0.4

24,713.0

Turbines/Engineering

USA

38.

BASF

-6.7

-0.5

31,140.9

Chemicals

GER

39.

Sulzer

-8.7

-0.6

4,157.6

Turbines/Engineering

CH

41.

Bayer

-13.5

-1.0

30,708.2

Chemicals

GER

42.

Krupp

-14.7

-1.1

14,011.2

Metals

GER

43.

Thyssen

-15.6

-1.2

22,751.6

Metals

GER

44.

DuPont

-20.6

-1.6

45,079.0

Chemicals

USA

45.

Philips

-20.6

-1.6

32,377.7

Consumer Electronics

NL

46.

Akzo

-29.0

-2.4

11,915.1

Chemicals

NL

-

Medium Growth

Slow Growth

Rank

Company

Industry

High Growth


Statistical Results

Table 2 presents the summary statistics of the variables. We have included both, variables covering the values of the four growth dimensions and corporate revenues in absolute terms (CR, PD, GD, TD, VI) for the years 1983, 1990, and 1997, as well as variables concerning the changes in the values over time  (CRG, ΔPD, ΔGD, ΔTD, ΔVI) for the periods 1983-1990, 1990-1997, and 1983-1997. 

Table 2.
Descriptive Statistics
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Minimum

Maximum

Mean

Std. Dev.

CR1983

354.2

74,582.0

11,346.3

13,632.5

CR1990

1,392.4

124,705.0

26,812.9

26,229.2

CR1997

2,480.0

178,174.0

35,788.9

35,995.1

PD83

0.0386

1.1734

0.6604

0.2781

PD90

0.0476

1.2273

0.6551

0.2738

PD97

0.0098

1.2737

0.6094

0.2959

TD83

0.6000

1.2540

1.0009

0.1815

TD90

0.4975

1.2899

1.0103

0.1820

TD97

0.2666

1.2686

0.9674

0.2173

GD83

0.2746

0.7298

0.5146

0.1154

GD90

0.3084

0.6743

0.5319

0.0946

GD97

0.3254

0.7172

0.5644

0.0955

VI83

0.2300

0.5500

0.3861

0.0696

VI90

0.1790

0.5260

0.3798

0.0729

VI97

0.2010

0.5700

0.3570

0.0838

ΔCRG

1983-1990

-34.600

194.900

33.483

42.489

ΔCRG

1990-1997

-25.700

162.300

27.674

44.280

ΔCRG

1983-1997

-29.000

364.900

74.946

94.035

ΔPD

1983-1990

-88.457

914.719

29.896

164.989

ΔPD

1990-1997

-88.929

111.911

-6.552

32.917

ΔPD

1983-1997

-95.730

594.991

17.835

124.515

ΔTD

1983-1990

-48.498

67.232

2.298

16.760

ΔTD

1990-1997

-63.215

18.669

-4.712

12.502

ΔTD

1983-1997

-77.784

52.548

-1.842

20.913

ΔGD

1983-1990

-16.157

49.405

5.173

13.549

ΔGD

1990-1997

-7.448

38.051

6.627

8.706

ΔGD

1983-1997

-13.001

84.239

12.352

18.858

ΔVI

1983-1990

-48.023

40.509

-1.051

13.113

ΔVI

1990-1997

-26.485

30.873

-6.177

11.049

ΔVI

1983-1997

-31.976

29.409

-7.490

15.076


Table 3 presents the correlations for the variables included in the subsequent cluster analyses. In the cluster analyses we only used variables that concern the changes in the growth values over time for the periods 1983-1990, 1990-1997, and 1983-1997. Not surprisingly, several of the variables are significantly correlated. Specifically, the variables that concern changes in the subperiods (1983-1990, 1990-1997) correlate significantly with the corresponding variables that represent the changes for the overall period (1983-1997). With regard to variables from different categories, however, the correlation matrix in table 3 indicates fairly modest bivariate relationships. 

Table 3.
Pearson Correlations (N=46)
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

1. ΔCRG

1983-1990

-

2. ΔCRG

1990-1997

0.25

-

3. ΔCRG

1983-1997

0.75***

0.80***

-

4. ΔPD

1983-1990

-0.01

-0.10

-0.07

-

5. ΔPD

1990-1997

0.11

-0.12

0.01

-0.07

-

6. ΔPD

1983-1997

0.05

-0.12

-0.05

0.94***

0.19

-

7. ΔTD

1983-1990

-0.03

-0.23

-0.15

-0.03

0.11

-0.01

-

8. ΔTD

1990-1997

-0.06

-0.21

-0.19

0.07

0.35*

0.15

0.33*

-

9. ΔTD

1983-1997

-0.04

-0.26

†

-0.18

0.01

0.22

0.05

0.88***

0.72***

-

10. ΔGD

1983-1990

-0.01

-0.04

0.00

0.37*

0.08

0.30*

0.22

-0.11

0.10

-

11. ΔGD

1990-1997

0.05

-0.17

-0.09

-0.12

0.20

-0.02

-0.09

-0.04

-0.09

0.18

-

12. ΔGD

1983-1997

0.01

-0.12

-0.05

0.20

0.17

0.20

0.11

-0.11

0.02

0.85***

0.67***

-

13. ΔVI

1983-1990

-0.12

-0.15

-0.15

-0.09

-0.04

-0.11

0.14

0.09

0.14

-0.24

-0.04

-0.22

-

14. ΔVI

1990-1997

0.04

-0.06

0.00

-0.21

-0.09

-0.21

0.14

0.06

0.15

0.07

-0.12

0.01

-0.23

-

15. ΔVI

1983-1997

-0.07

-0.16

-0.12

-0.23

-0.12

-0.25

†

0.23

0.12

0.24

-0.17

-0.11

-0.18

0.74***

0.46**

†

 

p

< 0.1; * 

p

< 0.05; ** 

p

 < 0.01; *** 

p

< 0.001


Table 4 provides a comprehensive overview of the variables in our study and indicates the methods of measurement that we have employed.

Table 4.
Measurement of Variables 
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The premise of the study was that companies which want to achieve real long-term growth cannot exclusively rely on market penetration strategies (proposition 1). To test this basic proposition for validity we first clustered the sample companies according to the growth ‘performance’ and the changes in the growth strategies over the whole 15 years period. After five iteration steps, the K-Means cluster analysis produced a five-cluster solution.
 Table 5 presents the cluster solution and distances between the cluster centers for the overall period of investigation. The cluster centers are computed as the mean for each variable within each final cluster. The final cluster centers reflect the characteristics of the typical case for each cluster. Greater distances between the final cluster centers correspond to greater dissimilarities between clusters. A large number of cases were assigned to the clusters 3 and 5, whereas cluster 1 includes six cases, and clusters 2 and 4 only two cases. The ANOVA table in appendix 1 lists the F values of the variables.

Table 5.
Cluster Solution and Distances between the Cluster centers for 1983-1997
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ΔCRG

1983-1997

280.93333

51.65000

4.03000

90.80000

87.27500

ΔPD

1983-1997

4.37717

561.79677

-0.32852

104.33025

-33.22040

ΔTD

1983-1997

-15.23167

-1.94850

-0.55995

-7.56100

2.30381

ΔGD

1983-1997

11.49243

22.66619

14.00759

29.41895
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ΔVI
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-12.40900

-20.56000

-4.19260

-18.42700

-6.76638

Number of Firms assigned to 

each Cluster

6

2

20

2
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1

2

3

4

5

1

603.038

277.465

215.772

198.179

2

603.038

564.444

459.228

596.458

3

277.465

564.444

137.738

89.850

4

215.772

459.228

137.738

140.215

5

198.179

596.458

89.850

140.215
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The results in table 5 support our basic proposition 1. None of the five clusters solutions indicates that a high or even medium long-term growth can be achieved by simply intensifying existing business activities in traditional existing markets. All cluster solutions indicate significant changes in the corporate growth strategies. Cluster 1 covers a group of six sample companies that achieved the highest growth over the total period of investigation with a mean real sales growth of 280.9% (CRG1983-1997). The companies realized high growth with an average increase in the degree of geographical diversification of 11.5% (ΔGD1983-1997) and similar decreases in the degrees of technological diversification (ΔTD1983-1997) and vertical integration (ΔVI1983-1997). In contrast, the degree of product diversification (ΔPD1983-1997) remained fairly constant. Cluster 5 covers 16 sample companies with a mean real sales growth of 87%. These ‘medium performers’ realized corporate growth with a sharp decrease in product diversification (-33.2%), a moderate reduction of vertical integration (-6.8%) and a moderate increase in internationalization (7.2%). The biggest cluster 4 covers 20 cases. The companies in this cluster are slow growth ‘performers’ with a mean real sales growth of 4.0%. During the period of investigation, the companies increased their degree of internationalization by 14.0% and slightly reduced their degree of vertical integration by 4.2%. In the mean, product and technological diversification remained almost unchanged. Clusters 2 and 4 cover a few extreme cases of firms that radically increased their degree of product diversification by more than 100 per cent. 
In proposition 2 we argued that, with regard to resource constraints, companies will not follow on all four strategic dimensions of growth in parallel. Rather, they will concentrate on a limited number and consistent bundle of strategies. To identify consistent bundles of strategies we will narrow down our focus of analysis to a more limited time horizon. We split up the investigation period into two sub-periods (1983-1990, 1990-1997). Table 6 shows the results for the first subperiod 1983-1990. After eight iteration steps, the K-Means cluster analysis again produced a five-cluster solution. In the 1983-1997 period, the majority of cases were assigned to the clusters 1 and 4, which together account for more than 90% of our sample companies. The F values of the variables are presented in the ANOVA table in appendix 2.
Table 6.
Cluster Solution and Distances between the Cluster centers for 1983-1990 
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1
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3
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1
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55.697

103.858

2
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287.270

920.461

915.655

3
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643.057

632.420

4

55.697

920.461

643.057

157.935

5

103.858

915.655

632.420

157.935

Distances between cluster centers

 

Cluster


Cluster 1 contains 18 of our sample companies, which realized a medium to high growth during the first subperiod. The companies in cluster 1 increased their degree of geographical diversification by 6.5% and their degree of technological diversification by 4.2%. At the same time these companies reduced their degrees of product diversification and vertical integration by more than 5%. These observations in cluster 1 provide support for proposition 2a (firms that follow internationalization strategies will not foster product diversification, and vice versa), proposition 2d (firms that follow either product diversification or internationalization strategies will facilitate these steps by a reduction in vertical integration) and proposition 2e (a reduction in vertical integration will not be accompanied by a reduction of technological diversity). However, the simultaneous increase in technological diversification and international diversification contradicts proposition 2c (firms that pursue internationalization strategies in existing product lines will not invest simultaneously in technological diversification to foster product diversification). In contrast to cluster 1, cluster 4 covers firms that achieved slow growth in the first subperiod. These ‘slow growth performers’ slightly raised their degrees of geographical diversification (3.2%), and reduced their degree of product diversification (-4.5%). Again, these observations support proposition 2a. The lower increase in the degree of geographical diversification and smaller decrease in the degree of product diversification compared to cluster 1 could be put forward to explain the slower growth of the cluster 4 firms. Another explanation for the ‘slow growth performance’ may be the increase in the degree of value added. Against the sample trend, the cluster 4 companies have raised their degree of vertical integration by 2.3%. From the inverse point of view, this observation backs proposition 2d. 

The cluster solution for the second subperiod differs significantly from the solution for the first subperiod. In the second subperiod, the five-cluster solution was produced after three iteration steps. Table 7 gives an overview of the results for the second subperiod (1990-1997). The largest number of cases was assigned to cluster 3. Cluster 3 covers 31 of our sample companies. Only a small number of companies were assigned to cluster 1 (4), cluster 2 (3) and cluster 5 (7). Cluster 4 covers a single extreme case. The ANOVA table in appendix 3 gives an overview of the variables’ F-values.
Table 7.
Cluster Solution and Distances between the Cluster centers for 1990-1997
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Cluster 3 is characterized by an average sales growth of 7.0% and an increase in geographical diversification of 7.3%. In parallel to the increase in international diversification the firms in cluster 3 reduced their degree of vertical integration (-6.9%), their degree of product diversification (-6.8%) and, to a lesser extent, their degree of technological diversification (-3.2%). Concurrent trends can be observed in clusters 1 and 5. The clusters 1 and 5 cover firms that achieved a high growth performance during the second subperiod with a mean sales growth of 117.8% and 64.6%. Firms in these clusters decreased the degree of product diversification radically (-62.9% and –12.9%) and increased the span of their international activities to a moderate extent. They backed this increase in geographical diversification with a reduction in the degree of vertical integration. These empirical observations for the clusters 1, 3 and 7 repeatedly provide support for proposition 2a (negative correlation between internationalization and product diversification) and proposition 2d (negative correlation between internationalization and vertical integration). In all three clusters the decrease in the degree of technological diversification could be interpreted as contradiction to our proposition 2e, which states that a reduction in vertical integration will not be accompanied by a reduction of technological diversity. However, since the companies in these clusters have significantly reduced their span of products, the reduction in the technological diversity is more likely to back proposition 2b (firms that diversify their product range will back their growth strategies with the enlargement of their technology base), however in the inverse direction. Companies in cluster 2 followed product diversification strategies (46.5%) and international diversification strategies (15.7%) in parallel. At first sight, this observation could impair proposition 2a. However, in consideration of the negative growth performance of the companies (-1.5%), the observation rather backs proposition 2a. 

Discussion: Corporate Growth Strategies

Overall, we found a pattern of mixed support for our propositions. There is clear support for our basic proposition 1: companies that want to achieve real long-term growth cannot simply rely on market penetration strategies alone. All of the five cluster solutions for the overall period of investigation indicate significant changes in corporate growth strategies. However, with regard to the high and medium growth ‘performers’ in our sample, which radically focused their product portfolio and at the same time only moderately increased their degree of international diversification, we have to recognize that market penetration strategies still contribute to the achievement of long-term firm growth. Basically, proposition 2 has been confirmed by the empirical observations for both subperiods. In the mean, sample companies that achieved a medium to high growth performance did not follow on all strategic growth dimensions in parallel. Rather, they concentrated on a limited number and consistent bundle of strategies. However, not all of our propositions about specific bundles and combinations of growth strategies have been confirmed. 

First of all, we found overall empirical support for our proposition 2a. Companies that follow on geographical diversification strategies will not invest simultaneously in resources to foster product diversification. During the first subperiod, high and medium growth was achieved by a high increase in geographical diversification and the simultaneous decrease in product diversification. Obviously, our sample firms focused on products lines in which they could compete successfully on a global scale. In the following subperiod, high and medium growth was achieved by a still moderate increase in international diversification and a sharp decrease in product diversification. Consequently, firms have put a stronger focus on global market penetration strategies in fewer core product lines. We also found support for our propositions dealing with the degree of vertical integration. Proposition 2d argues for a negative relationship between the degree of international diversification and vertical integration and is backed by the empirical evidence: Companies that achieved high and medium growth with internationalization strategies also reduced their degree of vertical integration. Obviously, outsourcing and geographical diversification strategies tend to be complementary avenues towards growth. Increased resource commitment to back internationalization is counteracted with the release of resources committed in stages of the value chain that are viewed as ‘non-core’ activities.

Proposition 2e argues that companies which reduce their vertical degree of integration will not reduce the span of their technological activities in order to maintain a controlling position in the value chain. By first sight, our empirical observations do not back this line of argument. Most of the sample companies have reduced their degree of vertical integration and only some of them have not reduced their degree of technological diversification. Others, indeed, have reduced their span of technological activities. The solution of this prima facie contradiction to proposition 2e is offered by other parts and propositions of our conceptual framework. According to our conceptual framework, the degree of technological diversification is affected by two more variables. Proposition 2b argues for a positive interrelationship between product diversification and technological diversification. Basically, this interrelationship was supported, however, with opposite signs. While most of the sample companies reduced their degree of product diversification, at the same time they also diminished the spectrum of their technological activities, however, only to a smaller extent. The smaller reduction in the degree of technological diversification could be explained with lock-in effects and rigidities: firms hesitate to abandon technological competencies and resources, at least in the short- and medium term run. Alternatively, the con-current reduction in technological diversification may be moderated by the positive impact of an increase in geographical diversification, since most of the companies that reduced product diversification set course for growth along the geographical diversification dimension. This observation contradicts our line of argument in proposition 2c. Despite our disbeliefs, it seems that there is a positive relationship between internationalization and technological diversification. At this point, we have to emphasize that we did not question the positive relationship between the diversity of a firm’s technological resource base and the internationalization of its research activities, but we did question the positive relationship between the diversity of a firm’s technological resource and the internationalization of its markets. Apparently, however, we have to concede that the internationalization of the firm’s markets goes hand in hand with the internationalization of the firms’ research activities, at least to some extent. To investigate the latter relationship in more detail, one should include variables about the internationalization of R&D-activities or at least about the geographical diversification of the asset base into the empirical study. 

The aim of the paper was to analyze homogenous corporate growth patterns and to identify strategy bundles towards corporate growth. The phenomenological investigation into the relationships between the individual growth dimensions has produced pioneering and explorative insights from a multilevel perspective. We did not intend to conduct a thorough analysis of the determinants of corporate growth. We are well aware of the fact that corporate growth is influenced by numerous other factors, most of them external to the firm. Future steps in the research of corporate growth strategies from a resource-based perspective should incorporate refinements of the variables used. We already mentioned the shortcoming of the exclusive use of international sales data as the measure for geographical diversification. Refinements in methodology should address the measures of diversification that we have employed. So far, we have relied exclusively on the single entropy measure to grasp the total degree of diversification of the firm’s activities. In the technological resource dimension, e.g., one could use a diversification measure that is based on the Revealed Technological Advantage (RTA) index. This measure indicates if the firm is comparatively advantaged in a specific technology field in relation to other firms. Similar refinements in methodology can be used to measure product diversification. Overall, these refinements should help to sharpen and extend our pioneering but still raw insights.
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Appendix 1.
ANOVA for Cluster Analysis 1983-1997

[image: image13.wmf]Sig.

Mittel der 

Quadrate

df

Mittel der 

Quadrate

df

ΔCRG

1983-1997

89,796.611

4

944.666

41

95.056

0.000

ΔPD

1983-1997

164,035.769

4

1,013.199

41

161.899

0.000

ΔTD

1983-1997

362.253

4

444.695

41

0.815

0.523

ΔGD

1983-1997

320.541

4

359.030

41

0.893

0.477

ΔVI

1983-1997

237.975

4

226.253

41

1.052

0.393

 

Cluster

Fehler

F


Appendix 2.
ANOVA for Cluster Analysis 1983-1990
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Appendix 3.
ANOVA for Cluster Analysis 1990-1997
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�	Managers act as agents on behalf of the shareholders. Though, information is distributed asymmetrically among the two parties. Shareholders cannot judge the value of growth strategies adequately, neither can they monitor the actions of managers perfectly. This situation gives rise to managerial discretion in that managers act according to their private motives that need not be consistent with firm value or profit maximisation. See e. g. Marris (1998), and Amihud and Lev (1981).


� 	In the empirical part of the paper, we will tackle increases in firm size from a more pragmatic perspective and grasp the phenomenon on the output level.


�	In the terminology of Penrose ‘diversification’ involves the departure from the firm’s existing areas and may be of three kinds: (1) entry into new markets with new products but using the existing production base; (2) expansion in the same market with new products based on different technologies; and (3) entry into new markets with new products based on different technologies. Penrose explicitly excludes the case of market ‘diversification’ with existing products (1959, 110-111). 


�	For a synopsis of the relevant strands of literature see Stephan (2003).


�	In the long run, internal accumulation is likely to be the most significant source of imperfectly imitable and imperfectly substitutable resources; see Markides and Williamson, 1994.


� 	Of course, technologies are incorporated into physical devices and equipment and then become also part of the tangible asset base.


�	We abstain from considering a natural time lag between input and output diversification steps.


�	The R&D scoreboard is published annually by the UK Department of Trade and Industry (DTI).


�	See Penrose, 1959, 25. 


� 	See e. g. Corporate Strategy Board 1998.


� 	The K-Means cluster analysis procedure begins with the construction of initial cluster centers. After obtaining initial cluster centers, the procedure assigns cases to clusters based on distance from the cluster centers and updates the locations of cluster centers based on the mean values of cases in each cluster. These steps are repeated until any reassignment of cases would make the clusters more internally variable or externally similar.


� 	The ANOVA table indicates which variables contribute the most to our cluster solution. Variables with large F values provide the greatest separation between clusters. 
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