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中 文 摘 要 ： 傳統的策略研究較強調如何快速地建立差異化的優勢，以達

成長期獲利的目標，但不論是國內外的研究，對於後進廠商

的追趕策略著墨較少。但對於台灣廣大產業而言，要永遠保

持技術領先優勢的機會不多。為此，台灣廠商已發展出一套

後發先至的策略，每每能在初期技術落後的狀況下，透過資

源與策略的運用，成功超越市場在位者。故本研究預計以三

年的時間深入分析台灣廠商如何透過策略的運用，成功追趕

歐美領先廠商，達到後發先至的效果。 

中文關鍵詞： 技術後進策略、技術領先、首動優勢 

英 文 摘 要 ： Prior strategy researches emphasize how to fast 

establish differentiation advantage in order to earn 

sustainable profits. Nevertheless the late-comers 

studies are ignored no matter in Taiwan of overseas. 

In fact, it is very difficult for Taiwanese business 

to become the technology leaders in most industries. 

Therefore, Taiwanese firms have developed 

technological catch-ups strategies to outperform the 

incumbents through various resources and strategies 

manipulations. 

英文關鍵詞： Technological late-comer strategies, first-mover 

advantage 
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How to Through Corporate Coherence to Catch-up 

INTRODUCTION 

Corporate diversification plays a critical role in firm growth, especially in a competitive 

environment of high uncertainties and risks (Porter, 1987; Montgomery, 1994; Hoskisson and 

Hitt, 1990).  Inspired by Penrose (1959) and Chandler (1962), numerous studies have 

demonstrated the significance of corporate diversification in strategy management theories 

(e.g., Rumelt, 1974, 1982; Teece, 1988; Montgomery and Wernerfelt, 1988; Hoskisson et al., 

1993).  However, most prior diversification studies focus more on the output (product or 

market) diversification and neglected the firms’ internal resources and technological 

capabilities required for these product and market diversification (Wernerfelt, 1984; Prahalad 

and Hamel, 1990). 

    In fact, technological development is a prerequisite in the process of competence 

expansions, creating more opportunities for output (product/market) diversification (Chandler, 

1962; Rumelt, 1974). Accordingly, firms can increase their resources and technological 

capabilities (Granstrand el al., 1997; Breschi et al., 2003) by interacting with static and 

dynamic environment.  Therefore, corporate diversification decisions should encompass 

both input and output dimensions: the input dimension refers to the scope of technological 

areas in which the focal firm is involved, while the output dimension indicates the scope of 



	  

products and markets in which the focal firm serves. 

    This alignments of both input and output diversification is consistent with the concept of 

corporate coherence (Teece et al., 1994), referring to the ability of the firm to generate and 

explore synergies of various types, and it is therefore not only a matter of each firm’s 

products or markets, but also a matter of its technological resources.  However, much of the 

diversification literature associated the concept of corporate coherence only look at the 

industry or market level and not at the level of capabilities.  More specifically, the extant 

literature has rarely considered the potential interplay between the input and output 

configuration decisions faced by firms in their strategic decisions for sustainable growth. 

In order to overcome this literature gap, this present study takes a systematic exploration 

into the evolutionary dynamics of firm growth within an integrated context which indicates 

output (product/market) diversification is complemented with the idea of input (resource or 

technological) diversification (Granstrand and Sjolander, 1990; Granstrand et al., 1997, 

Cantwell et al., 2004).  We draw the literature of coherence (Teece et al., 1994) into the 

conversation of firm growth (Penrose, 1959) and evolution perspective (Nelson and Winter, 

1982), and point out that balancing input and output diversification is essential to a firm’s 

strategic decision, which can lead to sustainable growth in a hypercompetitive environment.  

This also incorporates within the context of corporate coherence of some essential elements 

related to path-dependency and organizational learning dynamics occurring within the firm 



	  

(Foss and Christensen, 1996). 

To carry out our research purpose, we selected technology intensive industries as our 

research sample.  We used a panel data set containing operating, financial, and patent 

information for the period 1998-2008 from 129 Taiwanese high-technology (high-tech) firms.  

We hope in this paper to shed some light on these issues in at least two particular setting: first, 

we suggest a measure of corporate coherence based on the hypothesis of interconnectedness 

between the output and the input side in order to capture its dynamic nature.  Second, within 

the strategy and diversification literature, one of the most important issues is the relationship 

between corporate diversification, coherence and the firm’s performance (Markides, 2002).  

Therefore, our second hypothesis presents the linkage of these three elements.  This study 

contributes to the growing literature on corporate diversification by proposing a more holistic 

model including product/market scopes and technological capabilities concerns.  And extend 

the theories of firm boundaries by trying to understand how market structure evolves as a 

result of firms’ resource configuration in response to technology and resource endowment. 

    This paper is organized as follows.  Section 2 provides a brief sketch of the literature 

associated with corporate diversification, coherence and performance and through which the 

hypotheses of this research are submitted.  Our research methodology is described in Section 

3, highlighting sample selection, data collection, variable definition and measurement, and the 

process of calculation.  In Section 4, we report some descriptive statistical evidence on our 



	  

companies’ corporate diversification, illustrate the results and conclusions are elucidated.  

We conclude our paper in Section 5 offering a series of implications and suggestions for 

future research. 

THEORETICAL AND HYPOTHESES DEVELOPMENT 

This paper investigates the relationship of technological diversification, complementary assets, 

and performance. We review the relevant literatures on evolutionary and coherence 

perspectives in the first section in to find out the relationship of diversification and coherence, 

and then we discuss the relationship between diversification, coherence and performance. 

Evolutionary and Coherence Perspectives 

An important decision for managing corporate diversification is the firm scope: related or 

unrelated.  On one hand, a firm can pursue related diversification strategy by diversifying its 

core competency to enhance its existing position in certain areas.  On the other hand, a firm 

can choose the unrelated strategy to establish other capabilities or positions.  These 

diversification choices give a firm varying degrees of risks and uncertainties as well as 

requiring different resources commitments, especially given the difficulty of switching from 

one extreme mode to the other.  Therefore, the resource endowment becomes even more 

salient for firms operating in today’s competitive environment. 



	  

    In recent decades, the resource-based view (RBV) of firm, originating from Penrose’s 

seminal contribution has a defining impact on understanding diversification in practice.  This 

view points out that firm is a repository of productive resources and argues that a firm’s 

unique portfolio of tangible and intangible resources influences the rate and direction of a 

firm’s expansion.  It informs the competence conception by the link of resources and 

competitive advantage, assumed that resources are heterogeneous across firms (Wernerfelt, 

1984; Barney, 1991), which cannot easily be imitated (Kogut and Kulatilaka, 2001), and lead 

to competitive advantage and superior performance.  Therefore, it acknowledges the 

importance of the resources of the firms in shaping their diversification decisions, and firms 

are coherent in the broad sense that they efficiently coordinate interrelated resources and 

activities. 

RBV also portrays a firm’s growth as being driven by the entrepreneur’s heterogeneous 

initiative in utilizing excess resources in productive opportunities that are beyond the existing 

firm’s boundaries (p. 32) and emphasizes that the realization of endogenous growth is 

critically dependent upon a firm’s cognitive judgment of opportunities as well as the 

willingness and managerial capabilities to exploit them (Penrose, 1959, p. 35-42).  The 

uncertainty and risk associated with a firm’s boundary expansion decisions can greatly 

influence its judgment in this arena.  The embedded uncertainty and risk inherent in resource 

utilization will require managerial efforts in order to avoid limiting growth (Ghoshal et al., 



	  

2000; Penrose, 1959). 

    However, since a firm has a resource base which may, in turn, be exploited in difference 

businesses, over time both the firm’s resource and business base may shift with some 

resources, business or resource-business couplings being scrapped, some being kept and 

others added.  In prior diversification literature, they took diversification as just a change or 

an increase in variety of products to offset the risk of dependency on a single market.  There 

is no consideration of how products are related to one another, no concept of firm-specific 

technological competencies and hence no regard for the relationship between products and 

resources.  While resource bases are considered to be the principal source of firm scope, the 

initial stimulus should be the resource configuration, because the growth of an individual firm 

is a cumulative process and an incremental problem-solving activity (Rosenberg, 1994).  

Therefore, resource bases are reshaped by such firm-specific learning through production or 

market activities.  To this extent, a firm’s resource base portfolio is a reflection of the firm’s 

past history and current demands.   

In this regard, the increasing research focus on competence (Foss, 1996; Sanchez et al., 

1996) or dynamic capabilities (Teece et al., 1997; Eisenhardt and Martin, 2000) further 

explains that a firm’s sustainable growth is dependent on that firm’s abilities in managing 

synergistic value creation processes, which involve both leveraging existing competencies 

and building new ones (Christensen and Foss, 1997, Collis and Montgomery, 1997); this can 



	  

lead to evolutionary changes in business base (Henderson and Cockburn, 1994). 

An evolutionary theory of economic change by Nelson and Winter (1982) is considered 

that firm knowledge resides not in the firm as an economic entity, but in the organizational 

capabilities embedded in organizational routines.  These routines do not arise from 

managerial decisions but from a process of organization learning.  And the organization 

knowledge embedded in these routines is split and has large tactic components.  There is no 

definite distinction between actual and feasible firm activities or between the firm’s technical 

and organization components.  A systematic search of the routines might very well turn up 

major opportunities for improvement.  Thus, the capabilities of a firm are not only selections 

from external environment, but are particular outcomes of unique firm histories. 

In the adaption of the evolutionary theory, the firm organizes and initiates technology 

development in interaction with the growth of market.  It becomes a way for the 

establishment of specific technological competence, and its continued development over time, 

or a repository of competence or productive expertise and an ongoing way for learning and 

accumulating (Winter, 1991).  As a result, a firm’s success in its early stage bases on its 

technology resource advantages (Teece and Pisano, 1994), then the sequential development of 

the firm’s configuration choice will make firm adept the same strategy or capabilities to 

response the same business opportunities.   



	  

In a similar vein, Teece et al. (1994) considered relatedness among the different 

constituent businesses of a firm as the key element behind the notion of corporate coherence.  

They argued that coherence is driven by 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” (Teece et al,. 1994: 10).  

Therefore, different levels of coherence among a firm depend on a firm’s learning, history and 

selected environment.   

    Within our context, a coherent firm is one that is characterized by a high degree of 

interconnectedness of the constituent resources/ capabilities and product/markets.  In other 

words, operating in dynamic environment simultaneously enhances the possibility of 

interaction of firms with external forces, and incorporation of dynamically competitive 

phenomena of firms.  Thus, the firms’ activities will inspire not only the path-dependent 

experiences but technology innovation provided by markets, or the market’s own success or 

failures.  Accordingly, when talking about coherence in corporate strategy, one should 

consider both the output and the input side of diversification.  Thus, 

Hypothesis 1-1：The level of a firm’s technology bases will be positively related to the 

firm’s product/market bases. 



	  

Hypothesis 1-2：The level of a firm’s product/market bases will be positively related to 

the firm’s technology bases. 

We propose that benefits from business bases and technology bases are important to 

influence firms’ corporate diversification decisions, as presented in Figure 1.  There are 

static economies of scale to the extent that the technology bases can be used in several 

different business based (m → n) with minor adaption cost.  Furthermore, technology bases 

improve through learning process in a time period, allowing for a dynamic change to a 

different business (m’ → n’).  Also different technologies have a potential to cross-fertilize 

other technologies, increasing new functionalities (m → m’) (Granstrand and Oskarsson, 

1993; Granstrand, 2004).  Equally, the n business bases give rise to the need of developing 

complementary technology based and also may constitute the base for future business 

diversification (n → n’).  and for a given business bases and technological opportunities 

create an incentive for yielding the technology bases and leading the focal firm to develop or 

acquire new technologies through technological diversification (n → m’).  Again, the new 

technology bases may then give the focal firm an incentive to diversify into a new business 

(m → n’) (Granstrand, 2004). 

------------------------------------ 
Insert Figure 1 about here 

------------------------------------ 



	  

The Relationship between Corporate Diversification, Coherence and Performance 

Despite the fact that the importance of corporate diversification for performance is recognized 

in prior researches, they still demonstrate inconsistent results.  Some studies empirically 

prove a positive relationship between corporate diversification and performance (e.g., Rumelt, 

1974; Christensen and Montgomery, 1981; Gambardella and Torrisi, 1998; Miller, 2006); 

other scholars argue that the more investment becomes specialized, the better performance it 

is (e.g., Granstrand and Oskarsson, 1994; Argyres, 1996); and some other researches 

demonstrate that there is no impact upon performance by corporate diversification (e.g., 

Ramanujam and Varadarajan, 1989; Hill et al., 2001).  There are too many disagreements 

about how precisely and when diversification can be used to build long-run competitive 

advantages (Markides and Williamson, 1994).  Therefore, the reasons for these contradictory 

and inconclusive results may partially be the result of inconsistent research settings and 

designs. 

    As far as the impact of product diversification strategy on profitability, two streams of 

literature have sought to determine it (Kim et al., 1989).  On the one hand, in the IO 

literature the leading hypothesis has been that diversification increases market power and 

should therefore result in greater profitability for the diversifier.  Specifically, diversified 

firms can employ a number if mechanisms to create and exploit market power advantages or 



	  

other efficiencies, tools that are largely unavailable to their more focused counterparts.  But 

despite the conceptual appeal, empirical work has found little evidence of such a positive 

relationship. 

    On the other hand, strategic management literature has focused on economies of scope 

and synergies in business operations resulting from diversification.  It classified firms by the 

nature and the extent of their diversification distinguishing between related vs. unrelated 

modes of diversification, and it claimed that diversifying into related product-markets 

products higher returns than diversifying into unrelated product-markets, and less diversified 

firms perform better than highly diversified firms (Rumelt, 1974, 1983; Christensen and 

Montgomery, 1981). 

    Other researches (e.g. Granstrand et al., 1989; Granstrand and Sjolander, 1990) have 

extended the analysis to the relationship between the company’s technological diversification 

and performance.  Essentially, this literature has association with economic growth and 

diversification in general, but it has not found any explicit relationship with the company’s 

performance.  However, empirical results show that technological diversification leads to an 

increase in sales and R&D expenditures by the firm (Chiu et al., 2008). 

    We then argue that the analysis of the relationship between corporate diversification and 

performance requires that both the business and the technological side of the story, that is, the 



	  

shifts in the company’s technology base and in the product base, should be take into account.  

In our study, this is a two-way relationship between business and technological diversification.  

On the one hand, the larger and more diversified a firm is, the larger are its opportunities to 

appropriate the results of diversified R&D activities.  On the other hand, the more diversified 

the body of technology of a firm is, the greater is its incentive to enter a variety of markets.  

Technological diversification and business diversification are thus strongly interlinked, often 

in a pull-push pattern, or in virtuous circles, in economically successful firms (Granstrand, 

1998).  Thus, 

Hypothesis 2：The more companies exploit and explore interconnectedness between 

their product and technology bases, the more they pursue a coherence strategy and are 

therefore more likely to perform better. 

METHODS AND MEASURES 

Data and Sample 

Data Source 

To examine the proposed arguments, this paper applies a panel data set containing patents, 

operating, and financial information collected during 1998-2008 from the firms listed in the 

Electronic and Information Technology category of Taiwan’s two stock markets (Taiwan 

Stock Exchange and Taiwan Over-the-Counter Securities Exchange).  Data for this paper 



	  

were obtained from two sources.  A proprietary dataset of patent was obtain from the 

Interllectual Property Office of Ministry of Economic Affair in Taiwan.  This dataset 

contains the detailed registered patent information for ecah Taiwanese firms.  The financial 

and operating data from each firm sampled was retrieved from the Taiwan Economic Journal, 

a database containing all the financial information from the listed companies reported to the 

TSE and ROSE.  Since our research issue is focused on the technological innovation 

strategies of each sample firm, we have excluded electronics distributors from our selection 

because their technological density is much lower.  And because of the limit of our 

measurement of technological scope, we deleted firms that have no patent in one year at the 

period.  Based on our sampling criteria, there are only 129 companies in the selection list. 

    The reasons for choosing Taiwanese high-tech companies are as fellows.  First, 

compared with other Taiwanese industries, high-tech industries are more focused on 

technological development, and their core competences rely primarily on technological 

developments.  Second, pressure from ever-increasing global competition forces these 

companies to diversify their technologies.  High-tech firms have experienced rapid growth 

during the last years, and many have performed extremely well (Chen, 2002).  Total output 

of high-tech firms makes Taiwan the fourth largest producer of electronic and information 

hardware products worldwide.  Therefore, Taiwanese high-tech firms comprise a relatively 

significant sample for the target industry in this study.  Finally, choosing from the population 

of Taiwanese high-tech companies is extremely representative as the products of the sample 

population cover nearly the entire industry value chain from software to hardware, both 



	  

upstream and downstream. 

Descriptive Statistics 

Output Diversification 

In order to describe the samples’ output diversification, we consider their product dimensions 

in 1998 and 2008.  Table 1 report the number of sample activities in these two given time.  

It shows that our samples invested from one business (40 firms in 1998 and 35 firms in 2008) 

to exceed 10 businesses (1 firms in 1998 and 4 firms in 2008).  Overall, one-business and the 

over-seven business firms decline, while firm active in two to four businesses increase.   

------------------------------------ 
Insert Table 1 about here 

------------------------------------ 

    Table2 reports the number of samples entering into (and existing from) a given number 

of business activities.  Data reveal that our sample firms tend to increase their level of 

diversification (88 vs. 68.22%). 

------------------------------------ 
Insert Table 2 about here 

------------------------------------ 

Input Diversification 

In order to identify each sample’s technological competencies, we relied on patent data as 

indicators of firm’s innovation activities.  Patent data have been increasingly used as an 



	  

indicator of corporate technological capabilities in management research (Jaffe, 1986; Patel 

and Pavitt, 1944).  It presents a very rich source of empirical evidence on technology and 

compared to other indicators, it is easily available at the firm level, provide quite a 

homogeneous indicator in different firms, may refers to the results of non-formalized research 

effort and is available for a long time series.  It also provides very detailed information on 

the technology contents of firms’ innovation activities.  Thus, patent data makes it possible 

to analyze innovation patterns at different levels of technical details. 

    We considered our samples’ patenting data in Taiwan in 1998-2008.  Interllectual 

Property Office of Ministry of Economic Affair in Taiwan (TWPTO) provides the most 

detailed patent data of Taiwanese companies and gives the common screening procedures.  It 

reveals to which firm each patent was granted and with which type of technological activity 

the patent is associated. 

------------------------------------ 
Insert Table 3 about here 

------------------------------------ 

    Table 3 report the distribution of patenting activity of our sample firms.  The evident is 

similar with other empirical studies (Torrisi and Granstrand, 2004) showing that technological 

(input) diversification is generally greater than output diversification, as in order to develop 

and produce new goods and services, innovative firms have to manage a wide number of 

technologies.  Table 4 illustrates the number of firms entering into (and existing from) a 



	  

given number of technologies.  In particular, it emerges that our sample firms increase their 

present technologies (111 vs. 86.04%).  Indeedm the Taiwanese companies diversify their 

technology base because the technological complexity of their products and the related 

increasing customerization.   

------------------------------------ 
Insert Table 4 about here 

------------------------------------ 

The interconnectedness between technology base and business base and corporate 

coherence 

In order to provide a measure of the interconnectedness between the focal firm’s technology 

bases (inputs) and its business bases (outputs), we employed a methodology that relies on the 

survivor principle and that has been applied by Teece et al. (1994) in the diversification 

theory context.  Coherence has been defined as the presence of relatedness in firms’ lines of 

business, it increases as the number of common characteristics found in each product line 

increases.  If a firm fails to exhibit coherence when common characteristics and 

competencies are allocated randomly across its lines of business.  Therefore, we measure the 

interconnectedness between each technology j base and each business base i. 

    If a firm k patents in technology j and it is always present in product/market i, we would 

conclude that competencies in technological field j are reasonably interconnected to 



	  

product/market i.  In other words, technology j is applicable to product/market i and, at the 

same time, it is generated by the activity in i.  Therefore, we defined: 

Pjk = 1 if firm k is active at least one patent in technological field j in t and 0 otherwise; 

Aik = 1 if firm k is active in business j in t and 0 otherwise. 

pjk =Σk Pjk and aj =Σk Aik are the number of firm k active technology field j and business 

i, respectively; 

Nij = Σk Pik Ajk is the number of firms simultaneously active in technological field j and 

business i.  

A measure of inter-business relatedness is obtained by comparing the observed Nij with 

the number if links that would emerge from random diversification.  The latter can be 

calculated through 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 j is the following: 
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High values of ρij are evidence of a strong link between technology i and business j, 

while low values reflect that fact that only a few number of firms combined the two activities. 

The measure of corporate coherence is simply based on the extent to which the firm 

operates in businesses where it applies its technologies and it develops capabilities from 

businesses in which it operates. 
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with wj indicating the focal firm’s technologies and vi indicating its business fields. 

RESULTS 

We have collected data from Taiwanese Hi-tech firms in each 3-digit SIC code in Taiwan for 

the year 1998 and 2008.  The 129 firms locate in 32 3-digit industries.  Table 5 reports the 

mean observed values of interconnectedness for 1998 and 2008.  The average ρij in 1998 is 



	  

0.57, with the maximum value of 13.22.  And the average value in 2008 is 0.33, with the 

maximum value is 6.39. 

    It indicated that the changes in the average value of the index might come from the 

growing interconnectedness between technologies and business.  Furthermore, the 

interconnectedness between the focal firm’s business activities and its technological 

capabilities that evaluate in 2008 (m’ ↔ n’) is correspondent the interconnectedness 

calculated in 1998 (m↔n). 

------------------------------------ 
Insert Table 5 about here 

------------------------------------ 

    We computed alternative proxies for coherence, including COHk,t, COHA,t (average of 

the m coherence measures obtained by linking each business i with all the other m – 1 

business: COHA = Σi COHi/m) and COHMAX (maximum value recorder by the different 

COHi’s, which may or may not coincide with COHk,t), we have finally opted for this measure.  

Table 6 shows that the average value of coherence is 4.83 in 1998 and 3.21 in 2008.  

Corresponding to the dramatic decrease in the index of relatedness and the decrease of the 

number of single business firm from 40 to 35, diversified firms seem to have increased their 

level of coherence.  Moreover, firms which exited from the samples are less coherent than 

the average.  This implies that firms which follow a coherent strategy have more chance to 

diversify to other businesses, while less coherent firms have more probabilities to exit from 

their business.   

------------------------------------ 
Insert Table 6 about here 

------------------------------------ 



	  

Conclusion 

Within the strategy and diversification literatures, one of the most crucial issues is the 

link between corporate diversification and corporate coherence on the one side and economic 

performance on the other side.  A central issue in the study of corporate diversification is 

what determines the direction of firms’ diversification, and in particular whether they 

diversify into related or unrelated lines of business (Teece, 1982).  Indeed, that a 

fundamental part of any firm’s corporate diversification strategy is its choice of what portfolio 

of business to compete in. 

This study considers how a firm’s technological capabilities base affects the choice of 

businesses into which the firm diversifies and how corporate diversification determines 

technology development in order to indentify coherence between technological capabilities 

base and business activities.  Furthermore, the aim of this study is to suggest a perspective of 

coherence based on the hypothesis of interconnectedness between the output (product/market) 

and the input (technological capability base) side of firms and industries in order to capture 

the dynamic nature. 

The results show that the technological resource base constantly affects the focal firm’s 

business activities.  And the findings also indicate that resource leverages influence the 

forwarding technology development.  Accordingly, a model for coherence taking into 



	  

account both the input and output perspective has been suggested.  Specifically, the 

analytical modeling of coherence as the company’s ability to exploit/explore the 

interconnectedness between firms’ technological competencies and business activities relied 

upon the idea that technologies and product/market share co-volution relationships.  The 

pattern if activities of a firm is driven by the firm’s technological competencies (technology 

push) (Granstrand and Sjolander, 1990).  Such an experiential measure of coherence might 

also capture the interaction between the several dimensions of corporate diversification 

corresponding to the shifts in both the company’s technology base and product base.  Thus, 

only those firms that prove to be able to explore and exploit synergic relationships between 

their competencies and business activities adopt a coherent corporate strategy and are more 

likely to perform better.  That is, a product may require new technologies for new features 

and enhanced performance in order to meet new competition.  Given that these, technologies 

have been acquired and integrated, one must ask whether there then could be an opportunity 

for technology-related production.  If so, still more technologies may be needed in a next 

phase and the diversification process continues, often over long periods of time, which 

requires sustained diversification strategies (Granstrand, 2004).  Additionally, their 

economic performance is likely to increase the more they succeed in maintaining and 

increasing their corporate configuration over time.   

Overall, this study suggests that a firm’s technological resource base significantly 



	  

influences its diversification decisions.  In particular, a firm decides to enter markets in 

which it can exploit it existing technological resource base and in which its existing 

technological base is strongest.  At the same time, a firm’s resource configuration strategy is 

influenced by its surrounding contractual alternatives to diversification.  That is, the source 

of technology development in an industry indicates the direction of likely diversifying entry 

into the industry.   

The contributions of this study are two-fold.  First, previous studies on corporate 

diversification focused more on product/market (output) diversification and benefits, but the 

firm’s technological competencies were neglected.  However, firm’s dynamic capabilities 

force a firm to get involved in more diverse activities which requires not only more 

diversified business activities but also more technology resources.  This study defines 

technological resources at a more detail level than in prior studies, thereby enabling a more 

stringent analysis of the direction of diversification.  The analysis shows that the predictive 

power of the “resource-based view” is greatly improved when resource are measured at a 

finer level.  This study built on the corporate diversification research by proposing more 

comprehensive dimensions of technology innovation. 

    Second, a firm’s orientation of diversification is also correlated with coherence.  This 

finding provides strong support for a firm’s corporate diversification orientation regarding a 

large business investment and the need to take the technology resource portfolio into 



	  

consideration so as to prevent competence rigidity and the risk of a competence trap.  

Moreover, in response to Granstrand and Oskarsson (1994), the result also supports the 

premise that a firm’s resource investment should also provide the necessary resources for 

sufficient coordination among technologies as well as coordination. 

    Like most studies, this study has several limitations, which in turn provide opportunities 

for future research.  One limitation is the way we proxies some of our measures. For 

example, while the results of technological diversification are multiple-faced, this may be 

only partly appropriate for patents, because not all inventions are patented or even patentable: 

they must be novel, non-obvious, and have commercial application.  In addition, there is a 

large variation between industries, and not all the firms rely on patenting, with some 

depending on other forms of intellectual property protection such as secrecy, trademarks and 

copyrights (Levin et al., 1987; Cohen et al., 2000). Therefore, in some industries, a firm’s 

technological capabilities may not be completely convertible to patents.  However, by 

selecting high-tech companies as our sample we avoided this problem to great extent because 

patents are regarded as a critical tool in high-tech industries.  Firms in the industry 

commonly convert their technological capabilities into patents so as to protect their 

competitive advantage.  However, more research remains to be done to examine various 

measures of technological innovation on vertical integration. 

    Because we had to rely on interconnectedness as proxies for the degree of coherence, 



	  

using more find-grained measures of a firm’s relatedness measure in future research may help 

to validate the findings of this study.  In addition, more fine-grained measures of the 

typology of performance might contribute to our knowledge of appropriate levels of the 

firm’s diversification research.   

    While the sample in our study is representative of the population of high-tech firms, 

there is a need to test the theoretical model in other industry settings in order to establish the 

generalizability of our findings.  In addition, future research should make divisions 

characterized by both technological fields and business scopes, the more simplified data 

division will provide the more clear evidence for coherence.  These efforts will help in 

strengthening the external validity of the theoretical model developed and tested in this paper.  

More importantly, we hope that this contribution of this study will encourage future research 

into this important phenomenon. 



	  

FIGURE 1 Input Diversification and Output Diversification
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TABLE 1 Number of firm activities in a given year 

No. of 
activities 

1998  2008 
No. of firms %  No. of firms % 

1 40 31.01  35 27.13 
2 23 17.83  27 20.93 
3 18 13.95  15 11.65 
4 13 10.08  16 12.40 
5 7 5.43  5 3.87 
6 3 2.33  6 4.65 
7 11 8.51  9 6.98 
8 6 4.65  2 1.55 
9 4 3.10  5 3.87 
10 3 2.33  5 3.87 

>10 1 0.78  4 3.10 
Total 

Amount 
129 100.00  129 100.00 

 

TABLE 2 Entry into (and exit from) new business activities, 1998-2008 

No. of activities (n’-n) No. of firms % 
>5 9 6.98 
5 12 9.30 
4 19 14.73 
3 28 21.71 
2 12 9.30 
1 8 6.20 
0 5 3.87 
-1 7 5.43 
-2 9 6.98 
-3 4 3.10 
-4 8 6.20 
-5 5 3.87 

<-5 3 2.33 
Total Amount 129 100.00 
 



	  

TABLE 3 Number of firm technologies in a given year 

No. of 
technologies 

1998  2008 
No. of firms %  No. of firms % 

0-5 80 62.02  29 22.48 
6-10 16 12.40  31 24.03 
11-15 10 7.75  27 20.93 
16-20 5 3.87  11 8.53 
21-25 4 3.10  4 3.10 
26-30 3 2.33  2 1.55 
31-35 0 0.00  3 2.33 
36-40 0 0.00  6 4.65 
41-45 1 0.78  3 2.33 
46-50 0 0.00  1 0.78 
>50 10 7.75  12 9.29 

Total 
Amount 

129 100.00  129 100.00 

 

TABLE 4 Entry into (and exit from) new technological, 1998-2008 

No. of activities (m’-m) No. of firms % 
>30 20 15.50 

26-30 8 6.20 
21-25 4 3.10 
16-20 9 6.98 
11-15 13 10.08 
6-10 25 19.38 
1-5 32 24.80 
0 3 2.33 

-1~-5 6 4.65 
-6~-10 4 3.10 
-11~-15 2 1.55 
-16~-20 1 0.78 
-21~-25 0 0.00 
-26~-30 0 0.00 

<-30 2 1.55 
Total Amount 129 100.00 



	  

 

TABLE 5 Descriptive statistics for interconnectedness measures in 1998 and 2008 

 No. of 3 digit 
industry 

1998 2008 

Simple average 32 0.57 0.33 
Interconnectedness among similar industries 32 1.73 1.18 
Differentiated businesses 23 0.64 0.21 
No-differentiated business 9 0.40 0.13 
 
 

TABLE 6 Descriptive statistics for coherence measures in 1998 and 2008 

 COHk, 1998 COHk, 2008 No. of firms  
1998 

No. of firms 
2008 

Average value 4.83 3.21 129 129 
Maximum value 11.49 13.54 129 129 
Entrants  4.02   
Exitors 5.76    
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