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This paper examines the impact of alliance network diversity on multinational enterprise (MNE) economic performance. We consider two competing hypotheses derived, alternatively, from transaction cost theory and network theory. Using a latent variable structural equation modeling approach on a sample of 580 large Japanese MNEs, we find that MNEs with more diverse alliance networks experience lower economic performance on average than those with less diverse alliance networks.
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Gulati, Nohria, and Zaheer (2000: 203) suggested that the “conduct and performance of firms can be more fully understood by examining the network of relationships in which they are embedded.” Thus, the effect of alliance networks on individual firm performance has become a critical question to both managers and scholars (Baum, Calabrese, and Silverman, 2000; Dyer and Singh, 1998; Gulati et al., 2000; Koka and Prescott, 2002). Yet, “while previous studies have examined the consequences of learning in alliances, and implicitly pointed to the importance of interfirm heterogeneity in managing alliances…these issues, surprisingly, have received [little] attention empirically” (Anand and Khanna, 2000: 296).
Dyer and Singh (1998) and Gulati (1999) proposed that resources may be inherent within the networks in which firms are situated, providing them with valuable resources such as information that, in turn, provides strategic advantage. Prior research has indicated that networks enable forums for discussion, direct attention to new practices, and facilitate the transmission of information (Davis and Greve, 1997; Galaskiewicz and Wasserman, 1989; Haunschild, 1993; Mizruchi, 1992; Palmer, Barber, Zhou, and Soysal, 1995). A firm’s alliance network, therefore, can be thought of as an inimitable and non-substitutable resource as well as a means to access unique resources and capabilities (Gulati, 1999).

Network characteristics may influence not only the type or direction of member firms’ decisions (i.e., whether or not to adopt a particular practice) but also the quality of those decisions. As a result, research has begun to examine the influence of certain network characteristics on firms’ abilities to realize the potential benefits of membership (Das and Teng, 2002). Rowley, Behrens, and Krackhardt (2000), for example, examined the networks of 138 steel and 132 semiconductor firms, finding that the strength of network ties influenced returns on assets contingent upon industry factors. Further, Zaheer and Zaheer (1997) suggested that global currency traders that create and utilize an information network that ranges widely in geographic scope tend to have greater influence in their industry.
As recently discussed by Beckman and Haunschild (2002), and Darr and Kurtzberg (2000), key network attributes that may have a particularly important effect on firm performance are the similarities and differences among network partners. Beckman and Haunschild (2002), for example, found in a sample of 182 acquisitions in the US that firms that are linked to other firms with diverse acquisition experience tend to pay less and have better-performing acquisitions than those tied to others with homogeneous experience. Contrary results, however, were found by Darr and Kurtzberg (2000) who found in a sample of 41 pizza stores in England that strategic, customer, and geographic similarity each had a positive impact on interfirm learning. Taken together, these recent studies reveal that a common understanding of the impact of network diversity has not been reached.

In our study, therefore, we attempt to advance the debate on the impact of alliance network diversity. We highlight the idea that alliance networks potentially provide the firm with access to various benefits including information, resources, markets, and technologies with the associated advantages of risk sharing, interfirm learning, scale, and scope economies. Given that information transfer and learning are key benefits of network membership (Burt, 1992), the diversity in network partners’ background and experiences may provide firms with more diverse samples of information from which to learn. These same networks, however, also have a potential dark side as they may lock firms into suboptimal relationships (Gulati et al., 2000) and cause unwieldy management structures to emerge.

The concepts that have come to dominate alliance research have been developed primarily from transaction cost theory and, more recently, from a network analytic perspective. Our approach is to use these diverse lenses to derive a model that examines two competing hypotheses of the effect of alliance network diversity on economic performance (see Figure 1) that will be subsequently tested on a sample of 580 MNEs. More specifically, following Anand and Khanna (2000), Gulati (1998), Zajac (1998), and others, this research addresses the question of whether firms attain an organizational competency to manage their growing collections of alliances.
***insert Figure 1 about here***

International joint ventures (IJVs) offer a particularly useful venue within which to examine this model for several reasons. First, as noted by UNCTAD (2000), the fundament driver underlying the current unprecedented trend towards economic globalization has been precipitated by the foreign investments of MNEs and there has been a concurrent dramatic increase in the number of cross-border interfirm agreements. Thus, IJVs have become one of the most significant organizational forms to emerge in the past decade and are intrinsically interesting for that reason. Second, many firms have entered into dozens of IJVs—sometimes hundreds of them—and the management of these alliance networks has become a critical issue for MNE managers. Third, while a great deal of research has been carried out on geographic diversification and on foreign entry modes, and this literature is useful in developing our arguments, these research streams do not directly address the alliance network concept—despite the fact that networks have, according to Zajac (1998) and others, become a critical element of firm strategy. Finally, from an empirical standpoint, IJVs offer an important setting because of the potentially large variation across firms in their value creation through these organizational forms, particularly since firms appear to differ widely in their experience and skill in managing them (Anand and Khanna, 2000).
ALLIANCE NETWORK DIVERSITY AND ECONOMIC PERFORMANCE
Firm diversification has been studied for many years and a great deal is now known about its impact on the firm. The received view is that if the benefits of housing various functions within the boundaries of the firm are to lower the costs of communication and coordination, they come at a cost. At some point, the internal management of increasing variety becomes more expensive than sourcing from the supplier network. Just as a firm learns, so does the supplier network insofar that suppliers come to substitute for internal production. In effect, the variety of the firm decreases as the knowledge diffuses to the market and efficiency improvements in the market reduces the viability of and need for a firm’s internal variety. It is, in fact, the increased knowledge in the supplier network that has forced a radical disintegration of American auto assemblers (Kogut, 2000).

These fundamental changes in organization have led researchers to question the basic notion of what constitutes variety or relatedness (see e.g., Farjoun, 1998; Markides and Williamson, 1994, 1996; Nguyen, Séror, and Devinney, 1990; Robins and Wiersema, 1995). Researchers interested in the MNE have responded to the call for a more complete examination of diversification by adding the dimension of geographic diversity to capture a fuller view of the productive assets of firms holding foreign-based operations (Geringer, Beamish, and daCosta, 1989; Hitt, Hoskisson, and Kim, 1997).
A key aspect of diversification that we know quite little about, however, relates to a firm’s alliance network. The relevance of alliance network diversity (i.e., variance in partners’ resources, capabilities, and industrial backgrounds) is an important factor in firm performance because partners have been clearly established as having an influence on the firm in a variety of ways (Barkema, Bell, and Pennings, 1996; Barkema, Shenkar, Vermeulen, and Bell, 1997; Bartlett, 1986; Davidson and McFetridge, 1985) coupled with the fact that a great deal of international investment takes place via joint ventures (Beamish, Delios, and Lecraw, 1997).
A transaction cost theory view of alliance network diversity. Given that firms’ strategic motives are usually multidimensional, an organization’s alliance network becomes diverse for a variety of reasons including the improvement of market access, the reduction of innovation time-span, and the matching of complementary technological capabilities (Dussauge, Garrette, and Mitchell, 2000; Hagedoorn, 1993; Hennart, 1988; Park and Russo, 1996). Prior research has documented that, in response to industry conditions, firms with dissimilar but complementary strategic capabilities sometimes group together to form blocks in an effort to improve their abilities to complete on a global basis (Nohria and Garcia-Pont, 1991). As such, the diversity of a firm’s alliance network is often the product of an effort to reduce uncertainty, to exploit power between organizations, and to assemble complex skills and resources (Baker, 1990; Burgers, Hill, and Kim, 1993). Despite the well-acknowledged difficulties in achieving these various potential benefits (Inkpen and Beamish, 1997), their lure provides managers with sufficient incentive to create an “intricate latticework of collaborative ventures with other firms” (Powell, 1990: 301).
Transaction cost theory (Coase, 1937; Williamson, 1985), however, suggests that as the firm’s activities grow in scope, the introduction of other businesses that are increasingly diverse would cause a loss in corporate focus. Beyond the point at which the cost of organizing an extra transaction within the firm becomes equal to the cost of carrying out the same transaction via open market exchange, the loss of corporate focus and coordination errors would lead to higher costs (Williamson, 1985). In addition to the administrative burden, the probability of inefficient resource allocations to individual departments and/or projects would also rise, given the likely errors that result from the difficulty in fine tuning the firm’s production activities. In essence, since economizing is a fundamental imperative in the structure of organizations (Williamson, 1991), those organizations that ignore the cost implications of their strategies would suffer inferior economic performance.

Similarly, alliance networks that are diverse would lead to diminishing returns to internal organization by making the management structure more expensive, unwieldy, and inefficient for several reasons. First, since suitable partners that possess diverse resources and capabilities would generally exist outside of the focal firm’s known sphere of contacts, the initial search cost outlay would be greater due to information discontinuities (Rangan, 2000). In addition, through this process of dealing with unfamiliar entities, the probability of adverse selection would increase (Aharoni, 1966) and the process by which a firm extracts itself from an unproductive relationship is time-consuming and expensive. Further, once a new relationship is established, the nascent organizational routines would probably require higher monitoring costs given the partners’ lack of trust and unfamiliarity with each others’ processes, systems, and routines. This escalating dispersion would greatly enhance managerial information-processing demands (Hitt, Hoskisson, and Ireland, 1994), making the organization much more complex and difficult to manage (Roth, Schweiger, and Morrison, 1991). Finally, as suggested by Prahalad & Bettis (1986), as a firm’s alliance network becomes more diverse, senior management would apply a “dominant logic” to the management of their foreign partners. This dominant logic, that was successful in guiding the firm when it was less diverse, becomes a liability as senior executives’ lack of detailed understanding of their diverse partnerships decreases the likelihood of wise and timely management decisions. In this way, management would increasingly take a more results-oriented approach without achieving more than financial synergy (Hoskisson, Hitt, and Hill, 1993).
Prior research has suggested that more tightly integrated interorganizational networks outperform those that are loosely organized (Dyer, 1996). In fact, the ability of the MNE to leverage and synergize its network of far-flung affiliates has become a fundamental strategic imperative (Bartlett and Ghoshal, 1989; Nohria and Ghoshal, 1997). Particularly in the setting of IJVs, however, MNEs would be faced with great variance in social, cultural, economic, and political conditions—elements that significantly increase the challenge to an MNE of successfully integrating its foreign operations (Nohria and Ghoshal, 1994; Roth and O'Donnell, 1996). For example, in foreign markets firms are required to gather and assimilate a wide range of information on the relevant parameters of their business; this could be considered the primary layer of acculturation to a foreign setting. However, IJVs also entail additional risks, owing to the potential problems of cooperating with a partner from another national and corporate culture (Brown, Rugman, and Verbeke, 1989), given that cultural distance leads to basic differences in organizational design and competitive strategy (Biggart and Guillen, 1999). As a result, the difficulties in assimilating and coordinating operations across foreign barriers may be more pronounced when a venture requires “double layered acculturation” (Barkema et al., 1996) in which the firm has to accommodate both unfamiliar markets as well as partners’ diverse national and corporate cultures. Thus, the economic problem becomes one of the limits to organization as much as the limits imposed by markets. In line with this discussion, we propose the following:
Hypothesis 1: The relationship between the diversity of an MNE’s alliance network and its economic performance is negative.

The above argument suggests that greater alliance network diversity would result in negative returns as the challenge of managing an increasingly complex alliance network would overwhelm the marginal benefits. However, an alternative perspective can be derived from the network literature as described below.
A network theory view of alliance network diversity. Networks have been studied for many years by sociologists and, in recent years, this concept has become of great interest to scholars of organizational strategy (Zajac, 1998). Theorists have suggested, for example, that among the potential economic benefits that accrue to an organization with an efficient and effective set of interfirm relations, three benefits are particularly important (Burt, 1992). The first benefit is that of access to information given that networks can provide information well beyond what an organization could possess alone. The second is that of timing, where information which is provided early yields an advantage to the recipient. The third benefit is that of referrals, where the focal firm’s interests are represented to third parties in a positive light. For these reasons, it has been suggested that an organization with an effective set of interfirm ties will have reliable contacts established in all places where useful information may surface (Burt, 1992).

Alliance network benefits also include increasing legitimacy by mitigating the risks of newness. The knowledge, resources, stability, and associative legitimacy that partners confer tend to compensate for the disadvantages of organizational experience (Baum et al., 2000) and can provide the external endorsement of its operations (Baum and Oliver, 1991) as well as improving the perceived quality and reliability of its products and services among potential customers, suppliers, and employees (Stuart, Hoang, and Hybels, 1999).
From a network theory perspective, given that the resources and capabilities within different firms are likely to vary, linkages between otherwise unconnected firms would have a greater likelihood of bringing forth diverse, or “nonredundant,” information relating to technology, organizational practices, and market trends. In this way, firms with diverse ties have access to a variety of ideas and perspectives in a way that firms with primarily redundant contacts do not. It follows, then, that the greater the diversity of alliances maintained, the richer would be the benefits of the firm’s portfolio (Burt, 1980, 1992; Granovetter, 1973).
The prediction that those entities with more diverse contacts will experience better outcomes has been supported by empirical research at the level of the individual. Granovetter (1973), for example, demonstrated that white-collar workers find better jobs faster when linked to diverse and disconnected entities. The finding that ties outside an individual's network of strong relationships can have great value has been subsequently corroborated (see e.g., Lin, 1998). Further, laboratory experiments have suggested that resources accumulate in those individuals that have exclusive exchange relations to otherwise disconnected partners (see e.g., Markovsky, Willer, and Patton, 1988).

We expect the positive effect of alliance network diversity to diminish, however, eventually reversing itself at higher levels when the marginal benefits are overwhelmed by the marginal costs of diversity. The existence of an inflection point in the relationship between diversity and economic performance is related fundamentally to the allocation of managerial time and effort. Authors have long argued that people’s time is the scarcest resource and that how it is allocated has a profound economic effect (Juster and Stafford, 1991). According to Burt (1992: 49), optimal network redundancy is determined by a “budget equation…[that] has an upper limit set by the [focal firm’s] time and energy” where the firms must make a trade-off between the network benefits provided by a new contact “versus the time and energy required to maintain a productive relationship with that contact.” When firms reach the point where they expend greater resources (i.e., management time and effort) than can be recouped with appropriate profit margins, then greater alliance network diversity would lead to inferior economic performance.
This begs the question as to why firms might go beyond this threshold. One answer has been provided by Uzzi (1996) in his ethnographic study of 23 New York City dressmakers, who found that when competitive advantage depends on complex adaptation, firms can be expected to become increasing embedded in network forms of organization. Depending on the stability of market demand and the ease of replicability and imitability of a firm’s competitive advantage, the maintenance of organizational vitality demands the development of new products and processes (Wheelwright and Clark, 1992). Long-term success is derived, therefore, from the organization's ability to renew its skills at a lower cost and more quickly than competitors so as to maintain a fit with its relevant changing environment (Prahalad and Hamel, 1990). According to Harbison and Pekar (1998: 11), the “unsettling new reality” that includes the globalization of markets, the search for new capabilities, and intensifying competition for markets is causing senior managers to embrace enthusiastically new alliances with various firms in the hope that at least a winning percentage of them will yield strong positive results. Taken together, these arguments suggest that increasing alliance network diversity is associated with positive outcomes until some threshold is reached, as per the following hypothesis:
Hypothesis 2: The relationship between an MNE’s alliance portfolio diversity and its economic performance is inverse-U shaped, where larger, more diverse portfolios yield a net benefit to the firm with diminishing and eventually negative returns at higher levels.
METHODS

Statistical approach. We used a latent variable structural equation modeling (SEM) approach on a sample of 580 large MNEs. An SEM approach was chosen as it is a powerful generalization of earlier statistical approaches with the key virtue of having a less restrictive assumption of measurement error. In contrast to OLS regression, for example, that assumes perfect variable measurement, SEMs assume that each explanatory and dependent variable is associated with measurement error (Bollen, 1989). In addition, SEMs allow for multiple indicators of latent variables which is a more realistic representation of networks, making this statistical approach particularly well suited to our research question given that the arguments developed above suggest that network diversity is a multifaceted latent construct.
The first step was to verify the measurement (i.e., internal) model, so our equations were tested using a randomly selected “validation” subsample. To ensure that our measures were valid and reliable prior to any attempt at interpreting the path relationships, we used half of our sample (50% of the total sample of 580 MNEs, i.e., 290 firms) in this process
. Hypothesis testing, then, was carried out on the remaining “confirmatory” sample of 290 firms as reported below.

As suggested in Hypothesis 2, the latent variable relationships may be nonlinear. SEMs to date, however, have predominately been used to examine linear relationships. While nonlinear effects are often suggested in substantive arguments, empirical examples in published research of interaction and quadratic relationships within SEMs are extremely rare because the required procedures are very demanding and have not yet been fully developed in the technical literature (Schumacker and Marcoulides, 1998). Therefore, as recommended by Jöreskog (2000), Hypothesis 2 was examined using an alternative way of directly estimating the nonlinear equation (η = α + γ1ξ1 + γ2ξ2 + γ3ξ1ξ2 + ζ) within a latent variable SEM environment through the regression of latent variable scores
.
Data Description. The primary source of data used in this study was a 1999 survey of 13,529 subsidiaries of 580 Japanese MNEs that, following Stopford & Wells (1972) definition of an MNE, had operations in six or more countries. The survey results were published by Kaigai Shinshutsu Kigyou Souran, a publication of Toyo Keizai Shinposha (Toyo Keizai, 1999). Toyo Keizai (which translates to Oriental Economist) was formed in 1895 and currently publishes more than 100 volumes annually as well as a variety of data covering economic conditions, stock markets, and Japanese corporations.

The 13,529 surveys, which were sent to the subsidiaries through their parent firms
, were completed
 by the subsidiary general managers. The survey requested basic facts such as subsidiary location, industry, annual revenue, capital investment, and joint venture partner identities (if any). These subsidiary-level data were aggregated using a FORTRAN program into a database of 580 Japanese MNEs. These core corporate-level data were then augmented with corporate and industry details from Compustat and the Analysts’ Guide (Daiwa Institute of Research, 1999).
Our choice of Japanese MNEs as a critical test case of our hypotheses was based on the observation that Japanese companies may have a greater propensity to enter into partnerships (Beamish et al., 1997) and, therefore, the Japanese context is a rich environment to examine alliance networks. Further, as suggested by many previous authors including Lincoln (1990) and Tallman and Li (1996), research on Japan is lacking given that our collective understanding of these firms falls substantially short of what might be expected of the world’s third largest economy.

Latent Variable Measures

Economic Performance. Although it is widely recognized that firms pursue multidimensional goals, the mainstream view in strategy research is that firms are fundamentally concerned with economic results. In fact, a review of over 70 empirical diversification studies revealed that three measures of performance have become well accepted in the literature: return on assets, return on sales, and return on capital. In this study, therefore, Economic Performance is defined by these same three measures. To avoid the potentially confounding effects of idiosyncratic asset valuation and local tax treatment, however, the return on sales and return on invested capital figures will be based on operational profits rather than net, after tax profits. All data on MNE Economic Performance were collected from Compustat’s GlobalVantage.

Alliance Network Diversity. A well accepted view is that firms are heterogeneous bundles of resources and capabilities (Barney, 1991; Penrose, 1959); therefore, a firm’s network becomes more diverse as its connections to other firms increase (Burt, 1992). As indicated by Gulati (1995) and Walker, Kogut, and Shan (1997), however, firms often enter into repeated partnerships with the same firms; as a result, it is probably more accurate to assume that the diversity of the firm’s alliance network is not increased equally by each alliance so much as it is increased by the extent to which these relationships are separate or unique (Granovetter, 1973). The first and second operationalizations of Alliance Network Diversity, therefore, measure the extent to which an MNE has unique (i.e., not repeated) IJV partnerships with both home country (i.e., Japanese) firms—number of unique Japanese partners—and with local firms in the host country—number of unique local partners. The third measure of Alliance Network Diversity focuses even more directly on interfirm heterogeneity by measuring the number of different industries from which network partners originate, i.e., number of unique industries of partners.
Control Variables

Product Diversity. Since an emerging consensus is that product diversity is related to firm performance (see e.g., Palich, Cardinal, and Miller, 2000), it will be included as a control variable. As has become increasingly popular in strategic management research (see e.g., Hitt, Hoskisson, Johnson, and Moesel, 1996), Product Diversity will be defined by three entropy measures: product entropy score based on employees, product entropy score based on annual revenue, and product entropy score based on total capital invested.

Geographic Diversity. Given that a common finding in prior studies is that wider international exposure is associated with Economic Performance (e.g., Tallman and Li, 1996), this element of MNE diversity will be included as a control variable. Following prior research (e.g., Delios and Beamish, 1999) one measure of Geographic Diversity will be a count of the number of countries in which the parent firm has operations. Two other measures to define Geographic Diversity will be geographic entropy score based on annual sales and geographic entropy score based on number of employees, as developed in previous studies on international diversity and shown to be reliable measures of international diversity (e.g., Hitt et al., 1997).

Proprietary Assets. Since much of the international diversity research has been criticized for not taking into account the MNE’s proprietary assets (see e.g., Dess, Gupta, Hennart, and Hill, 1995), it is important to take into account the role of proprietary assets. Following prior research (e.g., Caves, 1996; Delios and Beamish, 1999; Kogut and Chang, 1991), proprietary technological assets will be measured by R&D intensity and proprietary marketing assets by advertising intensity.

Industry Profitability. Industry Profitability has been shown to influence diversification strategy and performance (e.g., Stimpert and Duhaime, 1997) and will be controlled, therefore, using the industry average operating return on assets.

Firm Size. Since firm size has been shown to boost performance through, for example, facilitating access to lower cost of capital while simultaneously lowering risk (Chang and Thomas, 1989), it is important to control for this variable. Firm Size has been often measured in prior research using the number of employees, an approach adopted in this study.

Capital Structure. Financial leverage often appears in prior research since it contributes to risk-return outcomes (Bühner, 1987). Capital Structure (defined as the debt-to-equity ratio) has been argued to affect firm performance (Jensen, 1989) and, therefore, it will be included as a control.

International Experience. International Experience, defined as the MNE’s overall average subsidiary age, will be included as a control since prior research has indicated that this factor increases the skill with which a firm’s managers use internal reservoirs of knowledge and information (Pennings, Barkema, and Douma, 1994). Following prior research that has recognized that the marginal value of each incremental unit of experience declines as overall experience increases, this International Experience variable will be transformed into its natural logarithm (see e.g., Ingram and Baum, 1997).

RESULTS

Description of the Data. The firms in this sample are very large multinational firms with a great deal of market and financial power (see Table 1). Average annual revenue, for example, is over $US 6 billion and total assets average over $US 16 billion. In general, the firms in this research sample include the largest firms in Japan with some firms reaching as much as $US 156 billion in market value.

***insert Table 1 about here***
Validity and Reliability. As summarized in Table 2, the majority of inter-item correlations between those variables that were argued to be part of different latent variables are all low, generally falling between 0.0 and 0.4. This is one indication that the constructs are unidimensional and that there exists, as a result, good construct validity. Further, as shown in Table 3, all items load onto their predicted latent variables very strongly and significantly. Table 3 also summarizes the variance explained of the observed variables on their latent constructs. All manifest variables have high R2 values, suggesting acceptable reliability.

***insert Tables 2 and 3 about here***
The independent latent variables in Table 4 indicate acceptable discriminant validity given that the average variances explained of the individual constructs are significantly larger than the variances between constructs. The convergent validities of the key latent variables are also acceptable as shown in the same table. Further evidence of good separation between the other latent variables can be found in the latent variable correlation matrix in Table 4. In this matrix, the independent variables are correlated at low to moderate levels, as was expected, which does not threaten discriminant validity.

***insert Table 4 about here***

Fit Indices. Once the measurement model has been determined as above to be satisfactory using the validation sample of 290 MNEs, the next stage of evaluation was to determine the extent to which the hypothesized model “fits” the confirmatory sample of 290 MNEs. The traditional measure of model fit is the χ2 value and its associated confidence level; it has long been observed, however, that this measure is excessively conservative and is biased against large samples (see e.g., Bollen, 1989; Jöreskog and Sörbom, 1981). While no consensus exists on the sufficiency of a single index to define model quality, there are a great many indicators available that, when several are used together, are considered to be an accurate reflection of overall model fit (Bollen, 1989; Kaplan, 2000). Therefore, several disparate indices were used, as suggested by Tanaka (1993), to converge on an overall assessment including the Root Mean Squared Error of Approximation (Steiger, 1990), Normed Fit Index (Bentler and Bonett, 1980), the Incremental Fit Index (Bollen, 1989), the Comparative Fit Index (Bentler, 1990), and the Goodness of Fit Index (Jöreskog and Sörbom, 1981).

As summarized in Table 5, the hypothesized model holds up well when tested against the confirmatory sample of 290 MNEs. While the χ2 value of 241 is statistically significant with 92 degrees of freedom
, the Root Mean Squared Error of Approximation is 0.072 suggesting a good fit, given that it is below the critical threshold of 0.08 as suggested by Browne & Cudeck (1989). Further, the Normed Fit Index, the Comparative Fit Index, the Incremental Fit Index, and the Goodness of Fit Index are all between 0.92 and 0.96 suggesting that the research model fits the observed data well.

***insert Table 5 about here***

As a further robustness check of these results, various alternative samples were tested. For example, the confirmatory sample with outliers
 removed was tested as well as a sample of only manufacturing MNEs (i.e., SIC 2000-3999) and a sample of only manufacturers with their outliers removed. In each case (i.e., outliers in or out, manufacturing MNEs isolated or not), the overall results did not change significantly and are, therefore, not reported here. Further, the residual matrix as well as the path and error covariance modification indices was examined to see whether simple alterations could be made to “improve” the model without threatening its theoretical integrity. An examination of these indices indicated that there are no changes that would significantly improve model fit.
Once the fit between the hypothesized model and the observed data is found to be acceptable, as shown above, individual paths using both latent variable scores regression and a structural equation model can then be interpreted to evaluate the strength and significance of these relationships as discussed in detail below.

Path Analysis. As shown in Model 1 of Table 6, the path from Alliance Network Diversity to Economic Performance is negative and statistically significant (( = -0.38, p < 0.01). This result provides strong support for Hypothesis 1, thus disconfirming Hypothesis 2. Further, in Model 1, Product Diversity has a positive but statistically insignificant effect on performance and Geographic Diversity has a positive and significant association with Economic Performance (( = 0.12, p < 0.05). Strong effects were registered by Industry Profitability (( = 0.91, p < 0.001) and Capital Structure      (( = -2.49, p < 0.001) where more profitable industries and less debt as a percentage of equity both boosted firm performance. Firm Size was negative (( = -0.47, p < 0.1) indicating that the largest firms were generally less profitable and those MNEs that invested a greater percentage of their revenue in R&D also experience superior performance (( = 0.63, p < 0.05). While neither International Experience nor Advertising Intensity was found to be statistically significant, Model 1 as a whole explained 41% of the variance in the Economic Performance of our sample.

***insert Table 6 about here***
Models 2-5 examine Network Alliance Diversity through latent variable scores regression, adding quadratic terms to uncover nonlinearity. Model 2 includes only the controls, explaining 26.8% of the variance with Geographic Diversity and its associated quadratic term registering a statistically significant relationship with Economic Performance (respectively, β = 0.19, p < 0.01; β = -0.02,          p < 0.05). Further, Industry Profitability, International Experience, Capital Structure, and R&D Intensity were also found to be significant, all at least at the p < 0.01 level.
Model 3 of Table 6 examines the incremental main effect of Alliance Network Diversity. While all controls retained the valence and statistical significance as in the control model, Alliance Network Diversity was found to have a significant and negative association with Economic Performance (β = -0.25, p < 0.01), a result that reinforces the figures obtained in Model 1.

Finally, in Model 4 all independent and control variables are present. Consistent with Models 1 and 3, the main effect of Network Alliance Diversity is negative and statistically significant             (β = -0.20, p < 0.05) and all controls retain the same relationship as in the base case of Model 1; these results support the figures derived in Models 1 and 3. However, the network quadratic term is also significant and positive (β = 0.07, p < 0.01), providing a nuance to our findings. It appears as though Alliance Network Diversity has a strong, statistically significant, and negative main effect on Economic Performance yet this relationship is nonlinear.

To focus specifically on the functional form of the relationship between Alliance Network Diversity and Economic Performance, the statistically significant equation derived from Model 4 of Table 6 is displayed in Figure 1 by first standardizing the coefficients and then inputting key latent variable sample values (e.g., mean, standard deviations, minimum, and maximum). Figure 2 shows that at all but very high levels of Alliance Network Diversity, relative firm performance weakens as diversity rises. The slope and shape of this line indicates clearly why linear models would be found to be highly significant statistically. More specifically, performance worsens until firms reach a point of inflection at one standard deviation above the sample mean of Alliance Network Diversity, beyond which increases in this variable are associated with improving Economic Performance.
***insert Figure 2 about here***

Given the indication from Figure 2 that the downward portion of the relationship between Alliance Network Diversity and Economic Performance inflects at approximately one standard deviation, it can be informative to identify some of the MNEs at that turning point and beyond. First, it is noteworthy that the clear majority of firms in the sample have not reached the inflection point: the downward portion of the line represents the experience of 89% of the firms in the sample whereas only 11% of firms have an Alliance Network Diversity of one or more standard deviations above the sample mean. Further, these firms originate from a great number of industrial backgrounds, spread across various industries such as Roland Corporation in musical instruments, Toyobo Company in textiles, and Nippon Sanso Corporation in inorganic chemicals.
Although published empirical studies often do not go beyond establishing goodness of fit (Kaplan, 2000), an important practice in the evaluation of SEMs is the detailed interpretation of the structural coefficients. While the direct paths from the independent observed measures to the dependent observed measures cannot be decomposed
, an examination of the relationships between the independent latent variable measures in terms of both standardized regression weights and variances explained yields some interesting qualitative implications.

Referring again to Table 3, for example, Alliance Network Diversity is reflected most strongly by number of unique Japanese partners with a standardized weight of 0.97. This figure is somewhat higher than the other observed measures associated with Alliance Network Diversity: number of unique local partners and number of unique industries of partners (standardized weights are 0.75 and 0.89, respectively). This suggests that a key driver of the negative relationship between Alliance Network Diversity and Economic Performance is the variety of resources and capabilities tied to focal firms through their network of Japanese partners. Conversely, the extent to which these local partners are themselves diverse and the variance in the industries from which the focal firm’s partners are derived appear to have a lesser, although still highly significant and substantive relationship with firm performance.

A similar conclusion can be drawn through examination of the independent observed measure variances explained (also in Table 3). In this table, number of unique Japanese partners is shown to be the key element of Alliance Network Diversity with an R2 of 0.94. The alternative measures of number of unique local partners and number of unique industries of partners reflect the latent variable with clear validity and reliability, but with a slightly lesser impact than the number of the MNE’s Japanese partners. These findings suggest that the extent to which a large MNE is involved in a variety of IJVs with home country partners is an important way to understand its interorganizational network.
It is also possible to examine the total effects of the independent latent variables on the dependent manifest variables. As shown in Table 7, the effects of all independent variables are uniform across the dependent manifest variables return on assets, operating return on invested capital, and operating return on sales. More specifically, the relationship between Alliance Network Diversity and the dependent latent variable measures is quite consistent (λx1 = -0.24, λx2 = -0.09, and λx3 = -0.38; all p < 0.01). Combining this information with the details on Economic Performance contained in Table 3, in which operating return on sales registered the highest standardized weight (0.93) and R2 of 0.87, these figures suggest that this component of Economic Performance is the most sensitive to the level of Alliance Network Diversity.
***insert Table 7 about here***
DISCUSSION

Although an increasing amount of attention is being paid to the role of connectedness among organizations (Zajac, 1998), an area that has not yet been fully analyzed in the literature is the impact of diverse alliance networks on firm performance. Theorists have suggested that alliances are social structures that provide benefits to participating firms and that most organizations use these relationships to enhance the inflow of specific information, resources, and products (Barney, 1991; Gulati, 1998). The highly significant statistical findings in our study, however, indicate that the majority of firms in our sample experience the actual costs without enjoying the potential benefits of diverse alliance networks.
While prior literature has suggested that an organization with an effective network will have reliable contacts established in all places where useful information may surface (Burt, 1992), the findings in this study suggest that, in the case of international alliance networks, only a very small proportion of firms are capable of successfully managing a highly diverse alliance network (i.e., those firms at the positively sloped tail-end portion of the line in Figure 2). The statistical relationships discovered in our research suggest that firms that implement strategies of maintaining either focused, homogenous networks or of very diverse alliance networks enjoy superior performance as compared to the majority that are “stuck in the middle.” These findings provide a counterpoint to those of Powell, Koput, and Smith-Doerr (1996) who indicated that, in the case of the biotechnology industry, small firms are becoming much more adept at collaborating with diverse partners; for large Japanese MNEs, alliance network diversity is associated with lower performance.
According to Beckman and Haunschild (2002), firms benefit from diverse connections; their research, however, analyzes access to diverse information through board members. Through personal discussions among firm directors with diverse acquisition experience, learning is brought to bear on the focal firm’s acquisition outcome, and this diversity was shown to yield significant benefits to the firm. Our results, in contrast, suggest that heterogeneity has a clear negative impact on firm performance in the case of IJVs and it is important to consider the reasons why our results contrast with Beckman and Haunschild (2002). We conjecture that the difference can be traced to the fundamental differences between the specific processes of resource transfer. Whereas boards of directors transfer relatively small, discrete amounts of personal, highly focused information (i.e., acquisition experience), our arguments address different intra- and inter-firm processes that relate to resource sharing, transfer, and assimilation. Not only would there be clear differences in the mechanics of resource transfer between joint venture partners versus board members, but also the sheer volume of information would be different. Thus, future research on network characteristics must consider carefully the specific processes of incurring costs as well as the mechanics of realizing benefits.

Our findings are also comparable to those of Darr and Kurtzberg (2000). Although their level of examination was the interfirm dyad, they nonetheless considered interorganizational transfer of information and found that partner similarity was associated with superior outcomes. Thus, the findings in this research provide some support for Westney’s (1988: 344) suggestion that “continued experience in cooperating with certain firms means that additional linkages with those firms will work so much more effectively that the firm would be advised to work with its existing partners wherever possible, even if they are not the holders of the most advanced technical or organizational knowledge.”

Given that the empirical findings in this study suggest that relatively less successful firms are those with network management strategies that occupy the middle strategic ground—between a highly focused network and one that is quite diverse—it is important to consider the possible reasons why this is the case. Since synergy between subsidiaries is an imperative that underpins the existence of MNEs (Nohria and Ghoshal, 1997), it appears that as interorganizational networks become more diverse, these organizational structures become more difficult to integrate. As discussed by Dyer (1996; 1997), superior performance may be the result of deeper and more carefully coordinated relationships that reduce the risks, and thereby the costs, of ex ante and ex post bargaining. Further, it may be that general management expertise and technical know-how are more difficult to exploit when differences in cultural contexts, for example, make synergies among business units less efficient (Bartlett, 1986). As shown by Davidson & McFetridge (1985) a lack of cultural relatedness makes transnational exchanges and activity sharing among business units of the international firm more difficult. Thus, as cultural distances increase, the challenges for the organizational control system to manage a network of alliances become overwhelm management capabilities, leading to agency problems (Roth and O'Donnell, 1996) since the local interests of the subsidiaries may not always be aligned with the MNE as a whole (Nohria and Ghoshal, 1994). Whereas Kale, Dyer, and Singh (2002) have shown that alliance experience and a dedicated alliance function is valued by the stock market, perhaps these firm-level attributes are still undeveloped as they relate to the management of IJV networks.

It should be noted that these findings do not reject the value of interorganizational alliances. On the contrary, not only are the majority of MNEs in this research embedded in extensive IJV networks, but also prior research has indicated that firms gain access to knowledge and capabilities through partnerships (Mowery, Oxley, and Silverman, 1996). The main finding of the empirical portion of this study is that most large Japanese MNEs appear to derive diminishing economic benefits when maintaining a diverse network of equity-based alliances. Given that the firms in this research sample are well-financed and profitable (see Table 1), these findings do not suggest that alliances in themselves are a negative force in firm evolution. Instead, while many firms may increasingly be using these ties to enhance the inflow of specific information, resources, and products (Baker, 1990; Powell et al., 1996), it appears that among these successful MNEs, very few (i.e., generally only the largest) maximize the potential economic benefits of information and control made available through diverse interorganizational networks.

Since this study adopted the mainstream view that firms are strategic, rational actors that are fundamentally concerned with economic results (Fama and Jensen, 1983; Penrose, 1952), a limitation of this research may be that this definition is too narrow, particularly for Japanese firms. Although this research defined Economic Performance using multiple accounting-based measures, it is widely recognized that many firms pursue multidimensional goals over time and that firms can be viewed as more than simply profit-making entities. Instead, the firm may be best viewed across a nexus of interests in the different markets (e.g., capital, industrial, and labor) on which it is simultaneously dependent leading to various alternative goals (e.g., market share and revenue growth, employment stability, learning, reputation enhancement, etc.). Future research could examine these alternative concepts of performance to determine whether they have a role in the relationships under study that may be particularly relevant in the context of Japanese organizations.

Another limitation of this research is that the firm’s alliance network has been defined to include only concrete relationships in the form of equity joint ventures. While expanding the definition of alliances to include other, less formal types of relationships may place an extreme data collection burden on researchers interested in MNEs, it is important to consider the possible implications of not doing so. Powell et al. (1996), for example, found that arm’s-length agreements are particularly important to firms when the knowledge base of an industry is both complex and expanding. Further, in transferring important information and know-how, research has provided evidence of the effectiveness of informal relations between personnel in rival organizations (Schrader, 1991). Thus, an important next step for future research is to expand the definition of the MNE’s network to include less formal relationships to determine whether the findings uncovered in this study still hold true. It is also important to point out that the results observed in this study may not necessarily apply to alliances among domestic-based firms. It may be that certain factors such as culture, physical distance, etc., create conditions under which diverse networks are less beneficial; only further comparative study will resolve this empirical question. Further, it is also important to determine whether these results hold outside of the context of large Japanese MNEs or whether the nationality of the firms in this sample has an effect on the relationship under study that is not present in the case of non-Japanese firms.

Further, when considering the stability of these results across time, it is worth noting that the Asian economies experienced a significant economic downturn during the sample period after having had a long and very robust period of growth over the preceding decade. While a regional economic downturn could have a serious negative influence if the operations under study were inflexibly focused on the local economy, MNEs appear to be capable of shifting their operational network in response to exogenous conditions, as suggested by Caves (1996), Kogut and Kulatilaka (1994), and others. Thus, they would likely be able to adjust to the long term Asian economic malaise, possibly even benefiting from it through reduced factor input prices. Perhaps more research could untangle the costs and benefits of investment in various economies depending on the strategic intent of the given operation.
These findings pose additional questions for future research about what may constitute alliance management capabilities and what are some systematic tactics firms might use to internalize such skills. Given that many firms have entered into a wide array of alliances implies that they have to simultaneously manage this network and address conflicting demands from different alliance partners (Gulati, 1998). The necessary capabilities that could be explored may include identifying valuable alliance opportunities and good partners, using appropriate governance mechanisms, developing interfirm knowledge-sharing routines, making requisite relationship-specific asset investments, and initiating necessary changes to the partnership as it evolves while also managing partner expectations (Doz, 1996; Dyer and Singh, 1998).
CONCLUSION

The effect of alliances on firm performance is an important emerging phenomenon that has not been fully examined. This research has, therefore, addressed a new question of how alliance network diversity affects the performance of very large Japanese MNEs while controlling for major alternative explanations. While much of our knowledge of alliance networks has been derived from research on small firms (e.g., Larson, 1992; Uzzi, 1997), and in emerging industries (e.g., Liebeskind, Oliver, Zucker, and Brewer, 1996; Walker et al., 1997), this study suggests that management issues that relate to alliance networks are important elements in the strategic management of very large MNEs as well.

A significant aspect of this research is that it examined a sample of Japanese firms, thus responding to the frequent call for research outside Western contexts and on the Japanese in particular given that nation’s size and stature in the world economy (Lincoln, 1990; Tallman and Li, 1996). In addition, the focus of this study was on very large MNEs given that these organizations are very influential in the international social, political, and economic arenas and yet are only dimly understood.

The main contribution of this research, however, is that IJV networks have a significant impact on the performance of large MNEs; superior performance is associated with homogeneous alliance networks (i.e., a focused network strategy) and also with very diverse equity-based interorganizational relationships (i.e., a diverse network strategy), although the latter strategy is rare and difficult to enact. In effect, the firm that implements a less focused strategy that combines these two polar extremes appears to suffer relatively weaker economic results on average. This is an interesting result given that an important stream of academic research has implied that diverse alliance networks place the firm in a superior competitive position since it would have better access to resources on a timely basis. Our research indicates that, as alliance networks increase in diversity, these benefits are difficult to appropriate and perhaps make the MNE harder to manage.

These findings do not reject the value of IJVs as a viable mode of organizational development and growth. Equity partnerships are known to provide often both long-term and short-term benefits to the firms that enter into them and, given that the majority of the competently managed MNEs in this research sample are embedded within alliance networks of substantial size, this study does not suggest that IJVs will necessarily be a detriment to the firm. Instead, this research suggests to managers that as equity-based alliance networks become increasingly diverse, the benefits of network alliance diversity appears to diminish and the costs increase. As such, it may be important for managers of large MNEs to consider the extent to which is it feasible to develop competitive advantages through a community of firms via foreign-based equity joint ventures.
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Table 1

Summary of 1999 Corporate Statistics
	($US million)
	Mean

	Annual Revenue
	$6,152

	Total Assets
	$16,416

	Invested Capital
	$4,853

	Operating Income
	$180


Table 2

Manifest Variable Correlations

	
	Mean
	SD
	y1
	y2
	y3
	x1
	x2
	x3
	x4
	x5
	x6
	x7
	x8
	x9
	x10
	x11
	x12
	x13
	x14

	y1 operating return on sales
	4.090
	5.398
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	y2 return on assets
	.303
	3.393
	.826
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	y3 operating return on capital
	5.686
	14.086
	.814
	.735
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	x1 number of unique Japanese partners
	8.700
	25.464
	-.245
	-.194
	-.175
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	x2 number of unique local partners
	12.050
	34.813
	-.216
	-.163
	-.169
	.717
	
	
	
	
	
	
	
	
	
	
	
	
	

	x3 number of unique industries of partners
	2.520
	5.513
	-.206
	-.139
	-.139
	.877
	.634
	
	
	
	
	
	
	
	
	
	
	
	

	x4 product entropy based on no. of employees
	1.163
	.633
	-.113
	-.147
	-.082
	.489
	.458
	.439
	
	
	
	
	
	
	
	
	
	
	

	x5 product entropy based on annual sales
	1.124
	.572
	-.053
	-.086
	-.059
	.467
	.441
	.428
	.807
	
	
	
	
	
	
	
	
	
	

	x6 product entropy based on capital invested
	1.166
	.597
	-.094
	-.103
	-.037
	.493
	.452
	.419
	.776
	.761
	
	
	
	
	
	
	
	
	

	x7 number of countries invested
	11.240
	7.132
	-.009
	.012
	.006
	.355
	.451
	.268
	.355
	.360
	.371
	
	
	
	
	
	
	
	

	x8 geographic entropy based on no. of employees
	1.627
	.469
	.060
	.087
	.019
	.267
	.364
	.190
	.321
	.207
	.231
	.662
	
	
	
	
	
	
	

	x9 geographic entropy based on annual revenue
	1.592
	.456
	.061
	.115
	.099
	.222
	.299
	.163
	.249
	.412
	.304
	.623
	.640
	
	
	
	
	
	

	x10 industry average return on assets
	6.520
	6.070
	.169
	.048
	.187
	.070
	.105
	.083
	.031
	-.010
	.003
	.062
	.055
	-.006
	
	
	
	
	

	x11 average subsidiary age
	10.777
	3.654
	.049
	.058
	.120
	.002
	.001
	-.068
	-.058
	-.009
	-.039
	.167
	.100
	.159
	.004
	
	
	
	

	x12 debt-to-equity ratio
	8.889
	82.272
	-.462
	-.516
	-.238
	.347
	.304
	.336
	.251
	.198
	.224
	.159
	.018
	.031
	.094
	.046
	
	
	

	x13 number of employees
	6,324
	11,218
	-.012
	.022
	-.036
	.380
	.420
	.374
	.196
	.218
	.184
	.401
	.304
	.198
	.091
	.134
	.102
	
	

	x14 R&D intensity
	.026
	.033
	.223
	.183
	.095
	-.033
	.025
	-.038
	.125
	.156
	.114
	.132
	.139
	.139
	.175
	-.012
	-.127
	.178
	

	x15 advertising intensity
	.011
	.021
	.182
	.208
	.159
	-.266
	-.209
	-.283
	-.153
	-.154
	-.114
	.048
	.051
	.056
	.192
	.010
	-.271
	.075
	.274


Table 3

Manifest Variable Validity and Reliability

	
	Unstandardized

Coefficient
	Standard

Error
	Critical

Ratio
	Standardized

Weight
	R2

	η1 Economic Performance
	
	
	
	
	

	y1 operating return on sales
	1.000
	
	
	0.933
	0.87

	y2 Return on assets
	0.622
	0.023
	27.585
	0.919
	0.85

	y3 operating return on capital
	0.233
	0.010
	23.915
	0.877
	0.77

	
	
	
	
	
	

	ξ1 Alliance Network Diversity
	
	
	
	
	

	x1 no. of unique local partners
	1.000
	
	
	0.750
	0.56

	x2 no. of unique Japanese partners
	0.961
	0.056
	17.285
	0.971
	0.94

	x3 no. of unique industries of partners
	1.873
	0.116
	16.208
	0.889
	0.79

	
	
	
	
	
	

	ξ2 Product Diversity
	
	
	
	
	

	x4 product entropy based on no. of employees
	1.000
	
	
	0.924
	0.85

	x5 product entropy score based on annual sales
	0.867
	0.032
	27.192
	0.911
	0.83

	x6 product entropy score based on capital invested
	0.876
	0.039
	22.666
	0.865
	0.75

	
	
	
	
	
	

	ξ3 Geographic Diversity
	
	
	
	
	

	x7 number of countries
	1.000
	
	
	0.823
	0.68

	x8 geographic entropy based on no. of employees
	0.675
	0.050
	13.630
	0.805
	0.68

	x9 geographic entropy score based on annual sales
	0.579
	0.046
	12.732
	0.729
	0.53

	
	
	
	
	
	

	ξ4 Industry Profitability
	
	
	
	
	

	x10 industry average return on assets
	6.261
	0.258
	24.235
	1.00
	1.00

	
	
	
	
	
	

	ξ5 International Experience
	
	
	
	
	

	x11 average subsidiary age
	3.668
	0.153
	24.042
	1.00
	1.00

	
	
	
	
	
	

	ξ6 Capital Structure
	
	
	
	
	

	x12 debt-to-equity ratio
	8.088
	0.334
	24.247
	1.00
	1.00

	
	
	
	
	
	

	ξ7 Firm Size
	
	
	
	
	

	x13 number of employees
	1.003
	0.042
	24.042
	1.00
	1.00

	
	
	
	
	
	

	ξ8 R&D Intensity
	
	
	
	
	

	x14 r&d spending/revenue
	3.150
	0.131
	24.042
	1.00
	1.00

	
	
	
	
	
	

	ξ9 Advertising Intensity
	
	
	
	
	

	x15 advertising spending/revenue
	2.062
	0.086
	24.042
	1.00
	1.00


Table 4
Latent Variable Reliability, Validity, and Correlation Matrix

	
	
	Discriminant Validity

	Latent Variable Correlations

	
	Convergent

Validity

	ξ1

Alliance 

Network

Diversity
	ξ2
Product Diversity
	ξ3 Geographic Diversity
	η 1
	ξ1
	ξ2
	ξ3
	ξ4
	ξ5
	ξ6
	ξ7
	ξ8

	η1 Economic

Performance
	0.910
	
	
	
	
	
	
	
	
	
	
	
	

	ξ1 Alliance Network Diversity
	0.875
	0.875
	
	
	-0.333
	
	
	
	
	
	
	
	

	ξ2 Product Diversity
	0.900
	0.304
	0.900
	
	-0.139
	0.551
	
	
	
	
	
	
	

	ξ3 Geographic Diversity
	0.787
	0.120
	0.140
	0.787
	0.040
	0.346
	0.374
	
	
	
	
	
	

	ξ4 Industry Profitability
	1.00
	
	
	
	0.129
	0.072
	-0.031
	0.006
	
	
	
	
	

	ξ5 International Experience
	1.00
	
	
	
	0.076
	-0.067
	-0.020
	0.153
	-0.039
	
	
	
	

	ξ6 Capital

Structure
	1.00
	
	
	
	-0.553
	0.344
	0.237
	0.075
	0.072
	-0.060
	
	
	

	ξ7 Firm

Size
	1.00
	
	
	
	-0.142
	0.370
	0.209
	0.384
	0.068
	0.062
	0.135
	
	

	ξ8 R&D

Intensity
	1.00
	
	
	
	0.142
	-0.037
	0.196
	0.199
	0.045
	-0.010
	0.036
	0.188
	

	ξ9 Advertising Intensity
	1.00
	
	
	
	0.200
	-0.311
	-0.187
	-0.012
	0.237
	-0.043
	-0.210
	0.105
	0.169


Table 5

Model Fit Indices

	Degrees of Freedom
	92

	(2
	241.34

	RMSEA
	0.072

	NFI
	0.939

	CFI
	0.961

	IFI
	0.962

	GFI
	0.919


Table 6

Total Effects of Independent Variables on Economic Performance

	
	
	Latent Variable Scores Regression

	
	Model 1
	Model 2
	Model 3
	Model 4

	Constant
	
	-1.587*
	-1.681**
	-2.247***

	ξ1 Alliance Network Diversity
	-0.381**
	
	-0.254**
	-0.200*

	Alliance Network Diversity2
	
	
	
	0.074**

	ξ2 Product Diversity
	0.031
	-0.033
	0.012
	-0.035

	Product Diversity2
	
	-0.003
	-0.001
	-0.009†

	ξ3 Geographic Diversity
	0.121*
	0.186**
	0.206***
	0.187**

	Geographic Diversity2
	
	-0.024*
	-0.022*
	-0.027*

	ξ4 Industry Profitability
	0.910***
	0.127***
	0.126***
	0.130***

	ξ5 International Experience
	0.124
	0.160**
	0.153**
	0.132*

	ξ6 Capital Structure
	-2.492***
	-0.275***
	-0.285***
	-0.280***

	ξ7 Firm Size
	-0.474†
	-0.088
	-0.0843
	0.062

	ξ8 R&D Intensity
	0.633*
	0.159**
	0.160**
	0.153**

	ξ9 Advertising Intensity
	-0.078
	0.040
	0.015
	-0.071

	R2
	0.405
	0.268
	0.275
	0.303




† p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001

Table 7
Total Effects of Independent Latent Variables on Dependent Manifest Variables
	 
	y1 Return on

Assets
	y2 Operating Return

on Invested Capital
	y3 Operating Return

on Sales

	ξ1 Alliance Network Diversity
	-0.237**
	-0.089**
	-0.381**

	ξ2 Product Diversity
	0.019
	0.007
	0.031

	ξ3 Geographic Diversity
	0.075*
	0.028*
	0.121*

	ξ4 Industry Profitability
	0.566***
	0.212***
	0.910***

	ξ5 International Experience
	0.077
	0.029
	0.124

	ξ6 Capital
	-1.549***
	-0.580***
	-2.492***

	ξ7 Firm
	-0.295
	-0.11
	-0.474

	ξ8 R&D
	0.394*
	0.147*
	0.633*

	ξ9 Advertising Intensity
	-0.048
	-0.018
	-0.078




† p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001

Figure 1

A Conceptual Model of Alliance Network Diversity and Economic Performance

(latent variable error terms, δ and ζ, are not shown)
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Figure 2

The Relationship between Alliance Network Diversity and Economic Performance
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� Perhaps this decision was overly conservative but our priority was to make sure that the basic building blocks of our analysis were very solid.


� The latent variable scores are estimated by constructing individual scores on η and ξ for every case in the sample such that the sample mean vector and covariance matrix satisfy the same relationships as the latent variables themselves (for a detailed explanation of the matrix algebra, see Jöreskog, 2000).


� Previous authors have calculated that this survey is sent to virtually the entire population of overseas affiliates of firms in the First and Second Section of the Tokyo Stock Exchange  � ADDIN EN.CITE <EndNote><Cite><Author>Yamawaki</Author><Year>1991</Year><RecNum>362</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><AUTHORS><AUTHOR>Yamawaki, H</AUTHOR></AUTHORS><YEAR>1991</YEAR><TITLE>Exports and foreign distributional activities: Evidence on Japanese firms in the United States</TITLE><SECONDARY_TITLE>Review of Economics and Statistics</SECONDARY_TITLE><VOLUME>73</VOLUME><PAGES>294- 300</PAGES></MDL></Cite></EndNote>�(Yamawaki, 1991)�.


� The survey response rate was 60%.


� Given that the null hypothesis in the χ2 test is that there is no difference between the covariance matrix predicted by the model and the observed data, a significant result suggests an imperfect fit.


� Cases that are significantly distant from the sample centroid based on their Mahalanobis Distances with a confidence level of at least 95%.


� The observed measures of both independent and dependent measures are endogenous to their associated latent variables making the decomposition of the paths from independent to dependent measure technically inappropriate.


� The bolded figures are intra-construct correlations; by definition, they must be at least moderately correlated.


� Average variances explained (( (yi2/(( (yi2 + ( var ((i)))0.5 are in the bolded diagonal column; other values represent the shared variance between constructs.


� Convergent validity is calculated using the following formula: (( (yi)2/((( (yi)2 + ( var ((i)).


� Names in italics (e.g., Portfolio Alliance Diversity2) indicate squared terms
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