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ABSTRACT


This paper addresses the assumption that foreign direct investment in a knowledge-intensive industry is motivated by the sourcing of knowledge and capabilities residing in the target firm. According to the emerging knowledge- and capability based view in international management, FDI is not only “pushed” by the resource endowments of the investor, but may also be “pulled” towards centers of innovation located in recipient countries. 


Our work assumes that investors will try to select those firms with the most valuable technological capabilities. Since most of these capabilities are tacit and not easily disentangled by outsiders, there is a strong incentive for target firms to signal the possession of these capabilities. 


We develop four hypotheses linking the accumulation of patents, experience in managing strategic alliances, the breadth of a firm’s knowledge domain, and the amount of prior foreign investments received to the rate at which U.S. biotech firms receive foreign equity investments. We test the hypotheses using event history data for the complete population of 843 U.S. biotechnology firms for the period 1973 - 1999. Our analysis indicates that U.S. biotechnology firms that signal the possession of tacit capabilities and skills are selected for FDI. The endowment of explicit knowledge (e.g. patents), however, does not improve the rate at which biotech firms receive foreign funds. Our findings confirm that targets anticipate investors risk considerations by actively signaling their endowment with valuable and tacit knowledge and capabilities by various indicators. 

INTRODUCTION


There is evidence that competitive advantages residing in technology are heterogeneously distributed among countries (Anand and Kogut, 1997; Porter, 1990; Kogut, 1990; Dunning, 1990). For instance, the U.S. has traditionally dominated the market for commercial applications of biotechnology research, and for decades it has had the largest numbers of start up ventures in the biotechnology industry. Since critical technological knowledge in the biotechnology industry is distributed unequally among countries or regions it is likely that foreign firms, i.e. from the pharmaceutical or biochemical industry, will target U.S. firms to tap their know how and their technological competence (e.g. Seth et al., 2000; Shan/Song, 1997). 


In this paper, we will examine the question of whether the U.S. biotechnology industry attracts foreign firms pursuing knowledge sourcing strategies. Drawing on arguments from the emerging knowledge based view in international strategic management (e.g. Madhok, 1997; Kogut and Zander, 1993), we will concentrate on foreign equity investments as a knowledge sourcing strategy for foreign firms. We will argue that equity investments provide several advantages, such as monitoring options and strategic and learning options. As a consequence, the investing foreign firm enhances its potential returns. The investing firm, however, faces a high risk connected to foreign equity investment due to the commitment of time, money and managerial resources. This risk provides a strong incentive to carefully evaluate the target prior to the investment. Drawing back on the emerging knowledge based view we develop several hypotheses linking target characteristics to the rate at which they acquire foreign investments. 


Our work extends previous work in several ways. First, we empirically confirm that the sourcing of knowledge and capabilities is an emerging motive for FDI in technology intensive industries. Second, this paper proposes a target selection approach to evaluate prospective outcomes of FDI. Third, we believe that our findings reinforce the basic arguments established in the knowledge-based view of the firm. According to that view, firms benefit most from inimitable, idiosyncratic and non-transferable capabilities, which are built on tacit knowledge. Reinforcing that argument, our findings show that it is not so much the absolute endowment with knowledge that attracts investors but more the endowment with tacit, idiosyncratic capabilities of the firm.

FDI MOTIVES


Traditionally, internationalization theories have emphasized two reasons for firms to engage in foreign direct investment: comparative advantages and market imperfections (see e.g. Hymer, 1976; Kindleberger, 1969; Vernon, 1966; Buckley and Casson, 1976; Teece, 1986; Cantwell, 1990). According to the first view, firms venture abroad to exploit comparative advantages rooted in superior technological or organizational capabilities originated from their home country. Following the latter view, FDI take place to overcome market imperfections by `internalizing` the foreign operations. However, traditional theories have been less capable of explaining the rationale behind capability exploration and R&D related FDI (Peng/Wang 2000, p. 80). Besides traditional “resource-exploitation” motivations of FDI there is apparently a second “resource-exploration” motive triggering FDI that has yet to be explained by suitable theories. 

Resource and knowledge-exploitation motives of FDI 

Traditional theories of FDI assume that firms should posses a certain endowment with specific rent generating resources prior to investing in a host country. Unique resource advantages can then be exploited by venturing abroad. According to traditional investment theory by Hymer (1976) and Kindleberger (1969) those resource advantages include the ability to acquire factors of production at a lower cost than other firms, the control of a more efficient production function, better distribution channels or a more sophisticated or differentiated product. In a similar argument Caves (1971) has suggested that technological and marketing expertise are the primary sources of firm’s monopolistic advantages. Both perspectives suggest that firms engage in FDI when they possess firm specific resources and knowledge which give rise to a monopolistic (or comparative) advantage in a host country. 


From a third traditional perspective, internalization theory focuses on certain characteristics of the resources themselves and the accompanying resource transaction processes to explain FDI (Buckley and Casson, 1976; Rugman, 1981; Teece, 1986; Hennart, 1982). This theory concentrates on the characteristics of a rent yielding resource as a public good, which is transferred within a firm with lower costs than via some other methods, e.g. licensing or exporting, where the assets is embodied in the product. According to the theory firms have an incentive to internalize a transfer of intermediate goods, know how, and financial capital under common control and ownership so as to reduce transaction costs associated with this transfer. 


Kogut and Zander (1993) and Madhok (1997) challenged some of the theory’s assumptions. Their concern centered on the public good assumption, suggesting that a firm’s decision as to whether or not to engage in FDI would depend on the relative efficiency of the knowledge transfer `within` and `between` firms and less on the existence of market failure. Despite the challenge their viewpoint raises for transaction costs theory, their viewpoint still shares a commonality with traditional theory: both focus on the `owners` of the knowledge that is to be transferred across national borders, not on the `recipients` of the knowledge transferred. Furthermore, this literature fails to explain whether and under what conditions knowledge “seekers”, not the “owners” of the knowledge, would internalize transactions across borders. 


To sum up, whether FDI is viewed as the exploitation of firm-specific advantage or the response to market-failure for rent-yielding resources, traditional theories assume that for FDI to take place, firms have to posses an initial endowment of proprietary resources to exploit in the host country. Those approaches therefore have been labeled “resource-exploitation” theories of FDI (Makino et al., 2002). There is however a second motive structure that explains FDI. 

Resource-exploration and knowledge sourcing motives of FDI


A broad stream of recent research has recognized that firms invest in foreign countries not only to exploit but also to develop their firm specific advantage by acquiring necessary strategic resources and knowledge in a host country (e.g. Makino et al., 2002; Anand/Delios 2002; Chung, 2001; Peng and Wang, 2000; Zhara et al., 2000; Gupta/Govindarajan 2000; Seth et al. 2000; Anand and Kogut, 1997; Florida, 1997; Almeida, 1996; Kogut and Chang, 1991; Chang, 1995; Cantwell, 1995; 1990; Dunning, 1988; 1995; 1996). Following resource-and knowledge based theories of competitive advantage, these studies suggest that a firm’s specific advantage arises not only from the possession of unique resource bundles, but also from the firms capacity to acquire, recombine and integrate complementary resources owned by other firms in a host country (in a similar vein, compare Johanson/Vahlne, 1977). This perspective has especially been emphasized for knowledge based resources, e.g. specific technologies or technological capabilities, by scholars of the emerging knowledge-based theory of the firm (for an overview, c.f. Moingeon and Edmondson, 1996; Sanchez 1997; Zack, 1999; Hitt et al., 1999). 


According to that view, the firm is perceived as a unique bundle of idiosyncratic tangible and intangible assets, e.g. resources and knowledge that must be valuable, rare and difficult to imitate and substitute (Penrose, 1959; Wernerfelt, 1984; Barney, 1986; 1991; Conner, 1991; Peteraf, 1993; Spender and Grant, 1996; Foss, 1996; Foss/Foss, 1998; 1999). More specifically, the assumption is made that knowledge is the most important resource of the firm and that the heterogeneous knowledge bases among firms are the main determinants of performance differences. “Since the origin of all tangible resources lies outside the firm, it follows that competitive advantage is more likely to arise from the intangible firm-specific knowledge which enables it to add value to the incoming factors of production in a relatively unique matter" (Spender, 1996, p. 46). 

Looking at the knowledge concept, it seems obvious that firms posses different types of knowledge, e.g., know-how versus know-why versus know-what; explicit versus implicit knowledge and individual versus organizational knowledge (see Winter, 1987; Spender, 1996; Sanchez, 1997). The most enduring category with implications for the development of firm-specific competitive advantage is the concept of tacit knowledge, which enables firms to transform knowledge into unique and valuable products and services, which are relevant for competition (Polanyi, 1966; Hamel, 1991; Spender, 1996; Spender and Grant, 1996; Liebeskind, 1996). Tacit knowledge, embodied in individual, group and organizational routines is of critical strategic importance because, unlike explicit knowledge, it is both inimitable and appropriable. 

Explicit knowledge, on the other hand, cannot be a source of distinctive competence, since competitors can acquire it and then use it to replicate any distinctive competence the articulating firm may derive from that knowledge. Explicit knowledge is also considered a “public good,” because its use by one person does not deprive others of its use, and any one who acquires it can resell without loosing it (Arrow, 1962). Additionally, the mere act of marketing knowledge makes it available to potential buyers and therefore imitable. Tacit knowledge, on the other hand, residing in deeply embedded firm-specific routines, cannot be easily articulated and transferred. The transfer of tacit knowledge can only take place after protracted personal interactions, such as those between a student and a teacher, often through socialization, explication and internalization processes (Nonaka/Takeuchi, 1995). The difficulties of observing and acquiring tacit knowledge limit its diffusion beyond the firm, serving to preserve the unique nature of a firm’s resources.  


Firms competing in industries where knowledge is a critical resource, and where knowledge is developing at a rapid pace, face significant challenges in developing and exploiting their knowledge-based capabilities. The knowledge-based view points to the central challenge for firms in acquiring new knowledge outside their boundaries and building up internal learning capabilities for integrating, transforming and applying that knowledge into products and services.

Prior research


Following the knowledge-based theory of the firm, it has been argued that FDI is a strategy of knowledge sourcing for firms disadvantaged in the internal development of critical capabilities (e.g. Erramilli et al., 2002; Seth et al. 2000; Madhok, 1997). The emerging `knowledge-based view` of FDI therefore emphasizes that FDI is not only “pushed” by the resource endowments of the investor, but may also be “pulled” towards centers of innovation located in recipient countries (Anand and Kogut, 1997; Kogut and Chang, 1991). According to that view, FDI is a means for the investor to acquire and develop new capabilities and knowledge. 


In support of this perspective, recent empirical studies have confirmed that much of inward FDI in the U.S. is motivated by strategic knowledge-sourcing purposes. One of the first attempts in that direction has been undertaken in a longitudinal study by Cantwell (1989), who addressed the relationship between FDI and location of technology. His work indicated that western multinationals are positively attracted to locations that are important sites of innovation activities in their own industry. In a more recent study he found an increasing significance of overseas technology developments for patenting activities of foreign multinationals (Cantwell, 1995). His findings parallel the findings of Kogut and Chang (1991), who examined whether Japanese FDI would reflect the exploitation of  Japanese investor´s firm specific advantages or the targeting of U.S. technology. According to their findings the latter motive explained the FDI decision. In a later study, Chang (1995) investigated the sequential entry of Japanese electronic manufacturing firms in the U.S., confirming that FDI into the U.S. were primarily motivated for capability development and knowledge sourcing. Similarly, Florida (1997) finds that foreign multinationals establish R&D facilities in the U.S. to obtain access to science and technology and develop links to the hosts technological community. These findings have been replicated in other industries. 


Almeida (1996) explored inward FDI in the U.S. semiconductor industry and found that foreign firms tended to cite local patents more frequently than similar domestic firms, suggesting that a primary purpose of those FDI decisions was to source local technological knowledge. For the U.S. biotechnology industry, Shan and Song (1997) found similar evidence, showing that foreign FDI is drawn to American biotechnology firms with high levels of patent activity. And even for Taiwanese FDI across different manufacturing sectors, Makino, Lau and Yeh (2002) found evidence that firms were following both resource-exploitation and resource-exploration motives. 

To summarize, prior research has suggested that FDI can be a way to obtain quick access to strategic resources and technological capabilities, in cases where the origin of a technological breakthrough is outside the home country of the investing firm. Prior research however, has failed to address the risk-return considerations for potential investors by assuming that target opportunism does not play a role in a learning context (i.e. that the knowledge transfer is free of opportunism). Additionally, prior research did not place emphasis on characteristics of the recipient of the FDI as the source of knowledge, and did not consider a target selection approach of FDI. Finally, the characteristics of the knowledge sourced for have not been examined so far, pointing to the challenge to empirically explore the question whether foreign investors evaluate targets knowledge base with regard to its tacit and explicit components.

THE U.S. BIOTECHNOLOGY INDUSTRY

 The U.S. biotechnology industry can be characterized as a knowledge intensive, dynamic setting that has very distinct characteristics compared to other industries (c.f. Powell et al. 1996; Powell/Brantley 1992). The unique characteristics of firms in this industry include a long and complex product development and approval cycle, heavy reliance upon basic scientific research and a set of very heterogeneous technologies with the potential to transform various application fields. The knowledge base of biotechnology firms therefore represents a confluence of heterogeneous disciplines, very unlike traditional firms. The attempts of biotechnology fims are not only directed towards generating new products, but also new methods and processes to discover new products. 

To achieve commercial success, firms rely on highly complex and specific knowledge which is still emerging, unlike the mature knowledge structure of other industries. The true competence of biotechnology firms is not basic research of the kind conducted in public organizations, nor the engineering capabilities and marketing system necessary for large scale production and distribution found in traditional firms (Gambardella, 1995), but rather applied research devoted to the exploitation of specific scientific discoveries.

Since biotechnology firms typically have no products in the market place, the outcome of their attempts are reflected by the number of products in the pipeline and patented innovations (De Carolis/Deeds, 1999). The ability of biotechnology firms to patent specific molecules and lower life forms ensures a strong regime of appropriability for most biotechnology firms. The generation of new knowledge and the race to patent innovations are therefore important components of competitive strategy in the biotechnology context. 

Due to these characteristics, the biotechnology industry is characterized by a very high “burn rate” of capital and a low cash flow from revenue streams. So far, there are only few commercial applications from biotechnology, which seem to be concentrated in certain specific application fields (e.g. Functional Genomics, Cellomics or Proteomics). 


Looking at biotechnology internationally, the U.S. has traditionally dominated the market for commercial applications of biotechnology research, and for decades it has had the largest numbers of start up ventures in the biotechnology industry. Why do these technological advantages tend to be U.S.-specific, i.e. country bound and persistent over time? Some recent research offers interesting explanations. For example, both Kogut (1990) and Nelson (1993) point to the fact that national organizing principles and national innovation systems play a major role in explaining country specific advantages. These national organizing principles are probably most visible in regional innovation clusters consisting of networks of biotechnology firms, pharmaceutical firms, universities, venture capitalists and government agencies. What makes those clusters unique and a source of competitive advantage is the specific interaction between cluster members and the distinct setup of political, legal, financial and educational systems within which such clusters are embedded. For other nations it might be impossible to replicate such complex networks of institutional relationships (see also Jaffee et al., 1993). 

Hypotheses development

Equity investments as knowledge-sourcing strategies 


Given the persistence of the above described country specific `clusters of excellence` a foreign firm might find it imperative to access such locations. Traditionally, multinational firms can gain access to technological knowledge that resides in foreign clusters by several different modes of FDI: Greenfield R&D labs, joint ventures, foreign equity investments and technology-licensing agreements. All of these modes offer several advantages and disadvantages in the context of knowledge acquisitions (see Andersen, 1997). 


Setting up a foreign research lab from scratch requires significant investments and a long incubation period to work effectively. Moreover, setting up a lab does not address the problem that most of the technological knowledge the sourcing strategy is aimed at resides in a biotechnology firm’s unique knowledge base, e.g. it is embodied in the organizational routines of the firm (Shan and Hamilton, 1991). Building a joint venture might be a more feasible strategy to getting access to technological knowledge of the joint venture partner. However, setting up a joint venture requires time and considerable efforts in finding and selecting a joint venture partner, negotiating contractual rules and setting up joint facilities.


In the face of the rapid technological change in the biotech industry, this paper deals with more direct and rapid strategies of accessing knowledge of U.S. biotechnology firms. In the following section we will argue that equity investments provide a rapid and reliable way of providing foreign firms with access to required knowledge. To build our hypotheses we will argue that this sourcing strategy reflects a “high risk - high reward” strategy, which is driven by a very specific risk-reward profile. We therefore expect the careful evaluation and selection of investment targets to be a major success factor for this strategy. 

Rewards and risks of equity investments as knowledge sourcing strategies


This paper concentrates on equity investments of foreign firms in U.S. biotechnology as a knowledge sourcing strategy for the investing firm. To develop our hypotheses we draw on the observation that equity investments provide several advantages to the investing foreign firm (c.f. Shan/Song 1997, p. 271).


First, a direct link between investor and target provides a chance for the investor to monitor the targets technological capabilities, i.e. its products in the pipeline or its research facilities before committing to more intense forms of collaborations, like acquiring additional stakes or forming a joint venture. An equity stake therefore provides the investing firm with an option either to acquire the recipient in the future or to build up a joint venture with him. Through simultaneous investments in several biotech firms the investor might additionally be able to diversify his risk and uncertainties that characterize the emerging character of the industries technologies. In addition, an equity stake may make it easier for the investing firm to become at a later point in time a licensee of a new technology that is developed by the recipient. 


From a learning point of view, an equity investment can represent a first step in building a more intense relationship between the organizations (Erramilli et al., 2002). In this vein, the investment facilitates the development of an interactive forum for investors to learn from their targets. Especially if the investment is aimed at tapping the more tacit components of the targets capability and knowledge base the investor has to get actively involved in the process of knowledge transfer (Lyles, 1994; Hamel, 1991). Particularly the latter prerequisite has been emphasized by research investigating the enabling and the necessary conditions for a transfer of tacit knowledge between organizations. 


That research has pointed to several requirements that have to be in place before the transfer of tacit knowledge can take place. For instance, Wathne et al. (1996) and Inkpen (1997) observed that learning relationships between organizations can be conceptualized as open learning-arenas, where as openness can be understood in terms of overall perceived openness of dialogue, the degree to which the partner representatives work closely together on a common task, and the degree to which the partner representatives perceive that the others withold or shield their knowledge. A second factor influencing the transfer of tacit knowledge is reflected by the characteristics of the channel of interaction within the relationship. Due to the unobservable character of the knowledge in place, face-to-face interaction is a necessity, which is being considered a rich medium because of its capacity for immediate feedback and the availability of multiple, interactive cues. As a consequence of individual interaction, thirdly trust and mutual understanding can develop, contributing to knowledge transfer efficiency (see Kale et al. 2000; Lyles et al., 1996; Crossan and Inkpen, 1992). 


Despite these advantages it has to be taken into consideration that equity investment by foreign firms are – by their definition – high risk strategies, which require significant commitment not only of capital, but also of time and managerial resources to identify and evaluate the target. This problem is exacerbated in the context of international investments due to significant barriers of time, distance, language and culture between investors and targets.


We argue that the high risk-high reward character of direct investments makes it necessary that the investing firm has to carefully monitor, evaluate and select the investment target. However, a central problem for investors in any industry is assessing the value of a firm’s knowledge (Vermeulen/Barkema, 2001). This problem is compounded and carries increased importance in knowledge intensive industries like the biotechnology industry, where knowledge considered most valuable is tacit, or invisible (see Powell et al., 1996). This perspective creates an interesting paradox, not only for investors and rivals, but for researchers interested in evaluating the process of knowledge creation and its role in future competitive advantage: tacit knowledge is considered most valuable, yet, because it is invisible, its value is difficult to assess (see Simonin, 1999; Reed/DePhillippi, 1990). This problem is exacerbated in knowledge-intensive industries, where tacit knowledge is the rule rather than the exception, and its value is based predominantly on future growth opportunities rather than the existing cash flows is provides.

The choice of the investment target therefore points to the advantages that the recipient firm has to offer to the investing firm (see Vermeulen/Barkema, 2001). Put differently, from the perspective of the receiving firm there is a strong incentive to signal the possession of those technological capabilities that are especially valuable and yet not easy to disentangle by the investing foreigner. We propose that FDI in U.S. Biotechnology firms are a sourcing strategy for knowledge and technological capabilities the investor does not possess. Therefore, investors will target firms with valuable technological capabilities. Since most of these capabilities are tacit and not easily disentangled by outsiders, there is a strong incentive for biotech firms to signal the possession of these capabilities. As a general hypothesis we therefore expect a positive correlation between the probability that a firm is selected for equity investment by a foreign firm and the strength of the recipient firm’s signals of knowledge base characteristics. In the subsequent section we will introduce and discuss indicators appropriate to signal the quality of a biotech firm’s knowledge base and lay out our hypotheses.

Patents as indicators of internally accumulated knowledge stocks


Our fist hypothesis concentrates on the most apparent indicator of a biotech firm´s research capability, its stock of patents. Patents are considered as core representatives of organizational knowledge stocks in the biotech-industry (e.g. DeCarolis and Deeds, 1999; Powell et al., 1996). Patents are formalized, codified and explicit manifestations of innovative ideas, products or processes, and embody firms technological and innovative knowledge. Patents granted also represent successful outcomes of a highly uncertain research and development process (Kamien and Schwartz, 1982). If a biotech firm has a history of successful patenting it has a foundation of (protected) technical knowledge which can enhance the rate of further innovation (Dierickx and Cool, 1989). Moreover, a history of successful patenting indicates that the firm has acquired procedural knowledge - it has learned how to innovate more efficiently (Kogut and Zander, 1996).


Thus, the number of patents held by a firm appears to be reliable and verifiable information which a foreign investor can observe to evaluate not only a firm’s current knowledge base but, more importantly, its ability to generate innovative knowledge in the future. This leads to our first hypothesis: 

Hypothesis 1. The cumulative number of prior patents granted to a U.S. biotech firm will have a positive effect on the rate at which a U.S. biotech firm will receive direct investments from foreign partners.

Alliance Experience as an indicator of externally accumulated knowledge stocks


Product discovery and development in the biotechnology industry is a complex and multidisciplinary process requiring firms to access a broad range of knowledge. Since firms follow very specialized business models and are focused on a few specific applications, they are forced to reach beyond their boundaries to access knowledge. Alliances are considered a central source of new knowledge for biotechnology firms. A broad stream of research has therefore addressed the question whether firms can build up knowledge and learn by means of strategic cooperation or alliances with other firms or organizations (Kogut, 1988; Hamel, 1991; Lyles, 1994; Powell et al., 1996; Khanna et al., 1998; Gulati et al., 2000). Access to the capabilities of the partners has been emphasized as a central motive for such “learning alliances” (Lane et al., 2001; Grant and Baden-Fuller, 1995; Mowery et al., 1996; Badaracco, 1991).


Our hypotheses regarding the influence of alliance experience draws upon two quite contradicting observations. The first assumption argues that alliances are an important means to build up a stock of strategic relevant knowledge in the biotech-industry, and that the amounts of alliance experience particular biotech firm encounters represents its stock of externally acquired knowledge (e.g. DeCarolis and Deeds, 1999). According to that view it can be stated that the accumulated alliance experience a firm has enhances its likelihood of successful innovation in two ways. First, the capabilities of a firm to recombine and integrate its own (prior) and the new acquired knowledge might develop over time as firms show a history of successful partnering (Anand/Khanna, 2000). Second, biotech firms with a history of successful external collaborations might have a better developed competence in integrating a wide range of disciplinary knowledge. They might have developed greater architectural and integrative competence, which might lead to greater success in converting current knowledge into new knowledge (Henderson/Cockburn, 1994; Kogut/Zander, 1992).


On the other hand however, there is a downside to a large involvement in alliances. Many of the cooperative arrangements in biotechnology govern some carefully specified and narrow range of products, and confine the parties to well-defined activities. However, the problem is that each alliance partner has rights to claim to the ownership of specific technologies (Shan, 1990). Therefore, a large number of cooperative relations may block the exclusive technological advantages a foreign investor is looking for and make the firm an unattractive target. Our latter argument is explicitly validated by the basic arguments established in the knowledge-based view of the firm. According to that view, firms benefit most from inimitable, idiosyncratic and non-transferable capabilities (Spender, 1996). The more alliances a biotech firm is involved in, the more the valuable knowledge will be spread across the industry, and the less the former requirements will be met. 


To sum up, we expect firms having a large cumulative number of alliance partners will be less attractive to foreign equity investors. 

Hypothesis 2. The cumulative number of prior research alliances of  a U.S. biotech firm will have a negative effect on the rate at which a U.S. biotech firm will receive direct investments from foreign partners.

Absorptive capacity as an indicator of innovative capabilities


Our third hypothesis assumes that firms with a broader knowledge base are more attractive to foreign investors than firms with a narrow range of knowledge. In stating this assumption we refer to the concept of absorptive capacity, which has been central to organizational learning theory over the last decade (c.f. Zahra and George, 2002; Lane et al., 2001). According to that theory, prior learning facilitates the learning and application of new, related knowledge. Cohen and Levinthal (1990) extended this idea to include the case in which the knowledge in question is itself a learning capability. They argue “that the ability of a firm to recognize the value of new, external information, assimilate it, and apply it to commercial ends is critical to its innovative capabilities. We label this capability a firm’s absorptive capacity and suggest that it is largely a function of the firm’s level of prior related knowledge” (Cohen/Levinthal, 1990, p. 128). Learning is therefore conceived as being cumulative, and learning performance is assumed to be greatest when the object of learning is related to what is already known. 

This suggest that the diversity of knowledge plays an important role: “In a setting in which there is uncertainty about the knowledge domains, from which potentially useful information may emerge, a diverse background provides a more robust basis for learning, because it increases the prospect that incoming information will relate to what is already known. In addition to strengthening assimilative powers, knowledge diversity also facilitates the innovative process by enabling the individual to make novel associations and linkages” (Cohen/Levinthal, 1990, p. 131). Expertise in a particular knowledge domain and a broader knowledge domain in general will therefore jointly contribute to the ease of acquiring subsequent knowledge. Beyond that, the concept of absorptive capacity refers not only to firm’s ability to recognize and access new knowledge. It also relates to firm’s ability to exploit knowledge, through the transfer, coordination and integration of knowledge across and within organizational subunits.

With regard to the latter effect, a broader knowledge base has been shown to act as a prerequisite for the successful integration of different knowledge flows within the firm. In recent empirical studies, Henderson (1996), Henderson/Cockburn (1994) and Pisano (1994) found evidence that for pharmaceutical firms the ability to integrate different knowledge streams in a discipline area is linked to performance. Their findings provide considerable support for the importance of "architectural competence" as a source of competitive advantage, a concept similar to what others have called „integrative capabilities“ (Lawrence and Lorsch, 1967), „combinative capabilities“ (Kogut and Zander, 1992), „higher-order capabilities“ (Sanchez and Heene, 1997) or „dynamic capabilities“ (Teece et al., 1997) and pointing to the ability of encouraging and maintaining an extensive flow of knowledge across and within firm boundaries. Of similar importantance are their observations that architectural competence has to be developed over time in experiental learning processes and that architectural competence will be embedded in tacit routines at the organizational level (Henderson, 1996, p. 370).
Within firm boundaries, Pisano (1994) points to the importance of integrating knowledge across different stages of the new drug manufacturing process. Similarly, Henderson and Cockburn (1994) concluded that the competence of integrating a wide range of disciplinary knowledge (“architectural competence”) and specific expertise in any of these disciplines provide a source of advantage for pharmaceutical firms. They suggest that the heterogeneity or breadth of knowledge base of pharmaceutical firms can be measured by its acquired disciplinary expertise in a very wide range of disciplines, e.g. molecular biology, biochemistry or pharmacology. This assumption is founded in organizational learning theory, which points to the fact that operating in diverse circumstances increases the variety of events and ideas to which a firm is exposed, leading to a more extensive knowledge base (Huber, 1991; March, 1991; Bower/Hilgard; 1981). In a similar vein, Berkema and Vermeulen (1998) find evidence that firms who operate in diverse national and/or product markets are confronted with diverse customer needs and diverse testing grounds for its technological knowledge, which leads to a richer knowledge structure and triggers new solutions and stronger learning skills.

We argue that a broad and diverse knowledge-base will signal a biotechnology firm's tacit ability to integrate prior and new knowledge and to convert knowledge into innovative success. Our measure of absorptive capacity was the number of research domains within which the firm participated. We hypothetisize that a large number of research domains signals a broader knowledge base that in turn will attract foreign investors. However, it has to be stated that the relationship between the number of research areas and innovative success appears ambiguous. On the one hand, spreading effort across multiple areas reduces the resources available to any given area. On the other hand, the existence of synergies or spillovers means that developments in one area can be used to leverage research in another area. 

Biotechnology appears to have many potential spillovers. Powell and Brantley (1992) point out that biotechnology is not an 'industry' but a set of technologies. The number of research domains represents the breadth of knowledge base of the firm, the degree to which the firm is a knowledge specialist or a knowledge generalist. The existence of economies of scope in research (Helfat, 1997), suggests that firm with a broad, but related  knowledge base can more easily build capabilities in new technological areas and generate valuable knowledge. Progress in one area such as diagnostics, can enhance progress in another area such therapeutics. We therefore argue that multiple domains enhance the pace of innovation and signal innovative capabilities to potential foreign investors: 

Hypothesis 3. The breadth of knowledge base of  a U.S. biotech firm will have a positive effect on the rate at which a U.S. biotech firm will receive direct investments from foreign partners.

Prior FDI experience as an indicator of learning capabilities and trustworthiness


Our last hypothesis concentrates on a biotech firm prior experience with foreign direct investors. We will argue that having been selected as a prior direct investment target from a foreign firm signals several important aspects to potential investors, which in turn enhances the likelihood of future investments to take place.


Referring to experiental learning theory, we argue that having successfully received prior funds supports specific learning processes at the receiving firm which enhance her knowledge base (c.f. March, 1991; Huber, 1991, p. 104; Cohen and Bacdayan, 1994; Bower/Hilgard, 1981). Learning the process of fund-raising is vital in industries with high “burn rates” such as biotechnology. Having received direct investments previously, firms evidently gain specific insight into the accompanying coordination and transaction processes and develop important contacts with potential foreign investors which make subsequent investments easier. Furthermore, it seems conceivable that during previous transactions with foreign investors, firms have gained experience in the process of knowledge transfer itself, i.e. the exchange of valuable and tacit knowledge between investor and target. The knowledge gained from prior relationships, e.g. the firm specific routines and structures developed should reduce the resource commitment required in subsequent relationships. From the point of the potential investor, this specific experience of a biotech firm therefore minimizes the risk of his investment, i.e. the failure of the knowledge transfer process itself.


Second, these learning processes that accompany the issuing of private equity can reduce the costs of conveying information to investors. Experience plays an important role in partner selection to the extent that it enhances "knowledge of who knows what, who can help with what problem, or who can exploit new information" (Cohen and Levinthal, 1990: 133). An important implication of learning in this regard is the improved position of a firm not only compared to less successful firms but also to firms with a comparable valuable knowledge base but higher costs of conveying information to potential investors. 


Third and finally, we argue that a biotech firm’s history of having successfully received foreign investment signals trustworthiness to potential investors. This seems to be especially important in a setting where the investor has little or no experience with the foreign industry and the valuable knowledge and capabilities of the target are tacit, i.e. not that easily visible. Such situations are risky and might be rife with conflicts, which can be attributed to target opportunism, goal divergence and cross-cultural differences (Williamson, 1985; Hennart, 1988). For instance, opportunism can occur when the target withholds or shields its valuable capabilities or when it does not contribute to the knowledge transfer, leading eventually to a failure of the investment (Doz, 1996). The assessment of the targets potential for opportunism therefore seems crucial for the international investors commitment. 


We argue that trust in the target will counterbalance investors’ resistance and facilitate his investment decision. The amount of trust the investor brings in, will in turn be directly influenced by the targets trustworthiness and reputation (Zaheer et al. 1998; Zaheer/ Venkatraman, 1995; Kale et al., 2000). In this regard, trustworthiness exerts a behavioral component, referring to the degree of confidence in the reliability and integrity of the target (Madhok, 1995; Gulati, 1995). For the investor the biotech firm’s reputation facilitates judgment of the targets potential for opportunism, as well as his potential for being trustworthy. Biotechnology firms with a history of successful foreign funding signal trustworthiness and a positive reputation as an investment partner, and it can be expected that they will refrain from engaging in opportunistic behavior. We therefore hypothesize:

Hypothesis 4. The number of prior foreign equity investments a U.S. biotech firm has received will have a positive effect on the rate at which a U.S. biotech firm will receive additional direct investments from foreign partners.

DATA AND METHODS


The data used in the study is derived from a dataset of the complete population of 843 U.S. biotechnology firms founded during the period 1973 to 1997. The significance of the beginning date was the major Cohen‑Boyer breakthrough of 1973 involving recombinant DNA using plasmids. We used two primary sources to compile the sample. The first was the Bioscan database published by Oryx Press (1984-2000). The second source was the U.S. Companies Database compiled by the North Carolina Biotechnology Center (now Bioworld). We purged the consolidated list of companies of all firms which were founded before 1973, those which were not U.S. firms, or which were non‑independent entities (subsidiaries, divisions and joint ventures) to arrive at 843 companies. During the period under study, 235 firms exited from the industry through either liquidation or acquisition.


These data, and other sources, were used to construct an event history for each company. Event histories are data structures that include information on the number, timing and sequence of the events that are being examined. Our research on biotechnology firms currently includes strategic alliances, date of incorporation or authorization to do business, liquidations, name changes, mergers and acquisitions, patents, initial public offerings, secondary public offerings, and private placements of equity. Each firm's history began at the time of its incorporation or qualification to do business, and ended at the time of an event or at the end of the month, whichever came first. The organization's second spell began on the following day and ended at the time of an event or the end of the month. This pattern continued until the firm exited (through failure or acquisition) or until the end of the observation period, in which case spells were coded as "right censored." This procedure allowed time‑varying covariates to be updated throughout the firm’s history at monthly intervals.


A wide variety of sources were used to augment the information in our two primary sources. We examined the legal archives on the Lexis-Nexis service to obtain exact dates of incorporation or qualification to do business as well as dates of mergers, acquisitions, and changes of name. A search of the news archives on Lexis-Nexis (including specialized outlets such as Biotechnology News Watch) was used to identify dates of events. Similarly, the online archives of Recombinant Capital provided supplemental information on strategic alliances. Information from the U.S. Patent and Trademark Office was the primary source for the assignment of patents; both CD-Roms and online seraches of the PTO web site were used. In those cases where only the month and year of an event could be determined, the day was set at the midpoint of the month to minimize errors in timing.

Measures

Dependent variable


The dependent variable is the foreign private placement rate ((t). The rate is defined as

((t) = lim[q(t, t+(t)/(t], (t(0

where q is the discrete probability of the firm receiving a private equity investment from a non-US firm between t and (t+(t), conditional on the history of the process up to time t. This rate summarizes the information on the intervals of time between successive events, with higher values of the rate corresponding to shorter times between events and vice versa. 

Private placements of equity are investments made under stringent Securities Exchange Commission guidelines, offered only to a limited number of investors “certified” to possess sufficient knowledge to make informed decisions. They feature restrictive managerial covenants which make them illiquid in the short term - such as, that they must be held for at least two years.  Certified investors generally include firms with significant industry experience or venture capital firms (Melnik and Plaut, 1990; Alli and Thompson, 1993). Prior to investment, these investors apply a higher level of rigor than do public investors (Varma and Szewczwk, 1993).  Because of the smaller number of investors involved, ownership concentration is higher, and private equity owners are motivated to actively monitor their investment (Fields and Mais, 1991). They are also better equipped for monitoring as board membership is usually attained subsequent to investment, and diligent reporting requirements must be satisfied on a regular basis, including disclosure prior to investment.  It is the active search for information prior to investment which reduces information asymmetry and exposes the value of the target firm’s tacit knowledge.  Given the managerial restrictions, the thin market, and the illiquidity of the investment, firms who invest in private placements are making irreversible commitments. The willingness to make such commitments exists because private placements provide a mechanism to better observe the true value of the target firm.  While outsiders may observe the target firm publicly release information about a patent or strategic alliance, private equity investors can monitor the actual value of the event itself.

Independent Variables


Two types of independent variables were used in the analysis: attributes of the environment and attributes of individual firms. The only contextual variable included was population density. Population density was defined as the total number of biotechnology firms in existence at the beginning of a calendar year. The density variable was adjusted to reflect the disappearance of firms through failure, acquisition, or merger. 

The second type of variable measured attributes of the firms themselves. The first such variable was age, measured as the number of days since the founding or qualification of the firm.  The second was the cumulative number of prior patents. This variable was updated whenever a patent was granted. The third and fourth were the prior number of private placements of equity (separated into foreign and domestic), and the public/private status of the firm. The fifth variable was the cumulative number of  prior strategic alliances. Finally, six research domains were used to categorize the firms: diagnostics, therapeutics, agricultural, veterinary, food/fermentation, and other. The Bioscan database, information from the North Carolina Biotechnology Center, and the archives of Recombinant Capital was used to classify each firm. The number of research domains in which firms were active was a simple count.

Model


The event series was modeled as a stochastic point process (Amburgey, 1986). The foreign private placement rate ((t) was specified as an exponential function of the independent variables and a set of parameters capturing the effects of the variables on the rate such that: 

((t)=exp((Xt).

Parameters were estimated by the method of maximum likelihood using the STATA program. The estimation procedure clustered observations by firm to reduce the impact of unobserved firm-specific effects (White, 1982). The significance levels of the parameters were evaluated by examination of t‑ratios, whereas the goodness-of-fit of the different models was evaluated by examination of likelihood ratio statistics. 

RESULTS

Table 1 provides descriptive statistics for the independent variables used in the analyses. Means and standard deviations, and correlations are provided for the variables. All of the covariates are significantly correlated with one another. However the majority of correlations are relatively low (with such a large number of observations used for the correlations, even weak relationships will be statistically significant). There is moderate multicollinearity among several pairs of variables but the number of observations is large enough to provide adequate statistical power. The most serious problem produced by the multicollinearity is inflation in the standard error of estimates.

-Table 1 About Here-


Table 2 provides the results of the event history analysis. Model 1 provides parameter estimates for the control variables only. The estimates in Model 1 indicate that all of the control variables have a significant effect on the rate at which biotechnology firms receive foreign funds. Model 2 provides parameter estimates for the control variables and the main variables. A likelihood ratio test comparing model 2 with model 1 indicates that model 2 provides a significantly better fit with the data.

The parameter estimates for the full model indicate that from the control variables only two, population density and age, have a significant impact on the FDI rate. Our measure for the internal accumulated knowledge stock of the firm, prior patents, is not significant and negative, providing no support for Hypotheses 1. Similarly, our measure for the external accumulated knowledge stock, prior alliances, is negative and not significant, providing no support for Hypotheses 2. However, both of the measures for the more tacit capabilities of the firm have significant and positive effects on the FDI rate. Our measure for the absorptive capacity of the firm, breadth of research domains, is positive and highly significant, supporting Hypotheses 3. Similarly, our measure for learning effects and the trustworthiness of the firm, the count of prior Foreign Direct Investments received, has a highly significant and positive effect on the FDI rate, supporting Hypotheses 4. 

-Table 2 About Here-

DISCUSSION and future research


A growing stream of research suggests that FDI is a strategy that is driven by knowledge-sourcing considerations of international firms (c.f. Makino et al., 2002; Chung, 2001; Peng and Wang, 2000; Zhara et al., 2000; Gupta/Govindarajan 2000; Seth et al. 2000; Anand and Kogut, 1997; Shan/Song 1997; Florida, 1997; Almeida, 1996; Kogut and Chang, 1991; Chang, 1995). However, there have been few studies conducted so far that concentrate on knowledge characteristics of the target itself. This research indicates that the strategic actions of biotechnology firms have an important impact on their ability to access funds from international sources. Specifically, signaling the possession of valuable knowledge affects the rate at which biotechnology firms are selected as FDI targets. 


Our findings indicate that valuable knowledge is best reflected in tacit capabilities, which are firm-specific and inimitable (Spender, 1996; Barney, 1991). We tested the influence of two of those capabilities on the FDI rate. The first capability was absorptive capacity, a firm’s tacit capability to recognize, access and exploit new knowledge, through the transfer, coordination and integration of knowledge across and within organizational subunits (Zahra and George, 2002; Lane et al., 2001). The results of our analysis support our hypotheses, clearly showing that absorptive capacity increases the rate at which U.S. biotech firms receive foreign funds. Our explanation for this finding concentrates on the signaling effect of absorptive capacity to foreign investors. Following prior research we assumed that a broad and diverse knowledge-base will signal a biotechnology firm's tacit ability to integrate prior and new knowledge and to convert knowledge into innovative success (Barkema/Vermeulen, 1998; Henderson/Cockburn, 1994). Additionally, we assumed that firms with a broad, but related  knowledge base can more easily build capabilities in new technological areas and generate valuable knowledge. Our findings support these assumptions. Furthermore, the findings let us believe that we have developed a valid measure of absorptive capacity by using the number of research domains within which the firm participated.


The second type of capability we proposed to have an impact on the FDI rate was the capability of managing the fund raising process itself. Following experiental learning theory (c.f. March, 1991; Huber, 1991) we hypothetisized that a biotech firm´s prior experience with foreign direct investors will positively influence the likelihood that it receives additional funds. Our findings support our hypotheses, showing that foreign direct investors select  biotech firms that have already received prior funds. In explaining these findings, we draw on several quite distinct signaling effects which a history of successful equity investments has. Probably the most important of these effects is linked to learning processes at the receiving firm. We assume that biotech firms with a successful funding history have gained specific insight into the accompanying transaction processes, and have gained experience in the process of knowledge transfer between investor and target. Furthermore, biotech firms might have developed important contacts with potential foreign investors which make subsequent investments easier. For the potential investor, a biotech firm that disposes over these specific experiences might be a less risky candidate than a firm without any foreign funding experience. 


Besides these explanations, we believe that our findings shed light on the importance of trustworthiness in the context of foreign equity investments in biotech. In doing so, we assume that a biotech firm’s history of having successfully received foreign investment signals trustworthiness to potential investors. We therefore explain our findings not only with learning effects, but additionally with signaling effects of reputation and trustworthiness, facilitating investor’s decisions (c.f. Zaheer et al. 1998; Zaheer/ Venkatraman, 1995; Kale et al., 2000). 


To sum up, our findings shed light on the importance of two capabilities of targets of international direct investments. The first one is absorptive capacity as an indicator of the capability to generate new knowledge and to successfully manage the conversion of scientific knowledge to marketable products in biotechnology. The second is experience in managing the funding process itself, which reflects learning capabilities and signals trustworthiness and reputation of receiving firms. In evaluating these findings, we want to point out that both capabilities are tacit in nature, reflecting the aspect that they cannot be traded on markets, but have to be built up internally in time consuming and path dependent trial and error processes. As we will point out later, our findings therefore clearly reinforce the basic arguments established in the knowledge-based view of the firm.  

Accordingly, however, our research suggests that not all knowledge is of equal importance, and that there are distinct types of firm’s knowledge who attract investors more than others. Turning to the explicit knowledge base of investments targets, contrary to prior findings our analysis shows that patents are not a predictor of FDI in the U.S. biotechnology industry (c.f. Shan/Song 1997). The hypothesized relationship between number of prior patents and the FDI rate was not supported. Their lack of significance might be speculatively explained by their codified characteristics itself, indicating that the underlying knowledge has been formalized and codified and is now knowledge publicly available for the biotech industry. It might therefore not be of relevance for the potential investor. However, it might also be that a simple patent count might not be a valid indicator of firm’s explicit knowledge stock in the biotechnology industry. First, the number of firm patents does not reflect the quality of those patents. Second, given the expenses required for patent filings and applications, firms who possess an internal stock of prior patents might have learned to tap other financial sources than foreign funds. These firms might therefore not reflect those kinds of young, innovative start ups foreign investors might be interested in. That explanation might be supported by the fact that age, one of our control variables, significantly depresses the FDI rate.

A similar argument can be made for knowledge that has been accumulated from external partners (e.g. DeCarolis/Deeds 1999; Anand/Khanna, 2000). We hypothesized that the amounts of alliance experience a particular biotech firm encounters represents its stock of externally acquired knowledge, and that this stock of knowledge influences the FDI rate negatively. These hypotheses refer to basic arguments of the knowledge based view of the firm, assuming that knowledge gained from prior alliances might not be protectable and might not stay exclusive to the firm. Specifically, we assumed that the more alliances a biotech firm is involved in, the more the valuable knowledge will be spread across the industry. However, the parameter estimate is not significant and we therefore do not find support for our hypotheses. A reason for the findings might be that we use a crude measure, e.g. a simple count of the number of alliances a biotech firm is involved in does not reflect externally acquired knowledge in biotechnology. While the number of alliances represents the number of connections to other firms, it does not capture the type of these alliances, characteristics of the partner(s), nor does it measure whether or not knowledge is actually flowing into the biotechnology firm. 


Addressing the major contribution of our paper, we believe that our work extends previous work in several ways. First, we find empirical support for the basic hypothesis that the sourcing of knowledge and capabilities is an emerging motive for FDI in technology intensive industries. We therefore make a contribution to the knowledge-based explanations of international strategy types, that extend established theories and their contributions (see Madhok, 1997). Second, this paper sheds light on the importance of a target selection approach to evaluate prospective outcomes of FDI, an approach that has been rarely pursued in prior work. Third, we believe that our findings reinforce the basic arguments established in the knowledge-based view of the firm. According to that view, firms benefit most from inimitable, idiosyncratic and non-transferable capabilities (Spender, 1996). We find that an important component of target knowledge in the biotechnology industry is idiosyncratic and tacit, and can therefore not be duplicated by rivals. The ability to access foreign funds therefore not only contributes to the financial security of firms, but additionally contributes to firm heterogeneity within the biotechnology industry, as firms develop their idiosyncratic knowledge base.

Several constraints of this research should be taken into account when interpreting our findings. First, our research uses a simple count of prior alliances to measure externally acquired knowledge stocks. Clearly, a more refined approach would be preferable. Especially, controlling for the type of alliances seems to be necessary (e.g. Mowery et al., 1996). For example, collaborative research agreements and commercialization alliances vary greatly with regards to the amount of knowledge transferred between partners. Firms initiating research alliances do appear to increase their knowledge and ability to replicate that knowledge. Research interactions with more firms enables a firm to better administer subsequent agreements, while also exposing the firm to a broader array of technologies. Firms with more experience with research partners can better discern viable and valuable technological opportunities. Private equity investors should recognize the potential for exploration and future competitive advantage and be more willing to invest in target firms with such knowledge. We are currently in the process of recoding our data for research alliances, a measure that might be useful for future analysis. 

A second potential avenue would be to extend the research to include commercial success measures as predictors for firm’s attractiveness to foreign investors. The resource- and knowledge- based theories of the firm are, at their foundation, concerned with competitive advantage and the generation of economic rents (Foss/Foss 1999; 1998; Grant, 1996). By treating all biotech firms as equivalent successful from an economic point of view, we may be missing important insights. For instance, a commercial successful biotech firm might be a less attractive target of foreign direct investment than a start up firm, who still has a high burn rate of capital on the one hand, but on the other hand, shows a high prospect for future innovative success. Therefore, extending our research to include measures of, for example, success in generating commercial viable products would be an important contribution. We are currently in the process of coding for downstream licensing agreements in the biotech industry, a measure that might be useful here.
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Table 1: Descriptive Statistics

	Variables
	Mean
	S.D.
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.

	1. Population Density (Number of Firms)
	502.813
	141.393
	1.00
	
	
	
	
	
	
	

	2. Age (days)
	2487.124
	1745.48
	.434
	1.00
	
	
	
	
	
	

	3. Public Firm
	.2971
	.4567
	.236
	.275
	1.00
	
	
	
	
	

	4. Prior Private Placements, domestic investors
	1.477
	2.998
	.246
	.309
	.554
	1.00
	
	
	
	

	5. Prior Patents
	4.021
	15.932
	.160
	.273
	.284
	.383
	1.00
	
	
	

	6. Prior Strategic Alliances
	13.158
	29.943
	.216
	.353
	.525
	.724
	.504
	1.00
	
	

	7. Number of Research Domains
	1.968
	1.015
	-.050
	.077
	.206
	.257
	.078
	.333
	1.00
	

	8. Prior Foreign Direct Investments
	.802
	.355
	.123
	.145
	.279
	.440
	.304
	.355
	.041
	1.00


All correlations significant at p < .05. Based on 125939 spells

TABLE 2: The Effects of Environmental and Organizational Variables on the FDI Rate

	Variables
	Model 1
	Model 2 

	Population Density (Number of Firms)
	.0041*
	.0037**

	
	(.0015)
	(.0010)

	Age
	-.0004**
	-.0003**

	
	(.00009)
	(.00009)

	Public Firm
	1.2221**
	.4929

	
	(.2609)
	(.3430)

	Prior Private Placements, domestic investors
	.1379**
	.0208

	
	(.0245)
	(.0498)

	Prior Patents
	
	-.0509

	
	
	(.0336)

	Prior Strategic Alliances
	
	-.0099

	
	
	(.0098)

	Number of Research Domains
	
	.4254**

	
	
	(.0930)

	Prior Foreign Direct Investments
	
	2.0432**

	
	
	(.2037)

	
	
	

	Number of Observations
	125096
	125096

	Number of Events
	98
	98

	Chi-squared
	88.01
	311.78

	Degrees of Freedom
	4
	8

	P Value
	p<.001
	p<.001
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