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經理人外部連結對新興產業內公司之表現影響

External Ties of Managers and Firm Performance in an Emerging 
Industry

摘 要

本文檢視經理人的外部連結對進入新興行業之廠商的表現差異影響。從 1983年至 1998
年間進入美國手機通訊服務業公司的實證，本文得到以下發現。首先，經理人與產業
協會之連結會正向調節經理人的產業內經驗對公司手機用戶成長的影響。但這種正向
的調節作用會隨著產業年齡增長而下降。其次，經理人與同業競爭者之連結也會正向
調節經理人的產業內經驗對公司手機用戶成長的影響，而且此正向調節作用不會隨產
業年齡而改變。最後，經理人的產業外連結不具前述調節作用。

【關鍵字】 社會資本、人力資本、進入表現

Abstract

This paper examines the impact of managerial ties on the performance difference among 
entrants in an emerging industry. Empirical findings from firms that entered the cellular-
phone service industry between 1983 and 1998 suggest the following. First, managers’ ties to 
an intra-industry association positively moderated the relationship between managers’ intra-
industry experience and an entrant’s new subscribers at the early stage of the focal industry; 
however, this effect decreased as the industry aged. Second, managers’ ties to intra-industry 
competitors positively moderated the relationship between managers’ intra-industry 
experience and an entrant’s new subscribers regardless of industry age. Finally, mangers’ 
external ties to other firms outside the industry exhibited no moderating impact.
【Keywords】social capital, human capital, entry performance
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1. Introduction
How do managers’ ties to other organizations affect firm performance? Prior research 

has suggested that the social ties of individuals can be valuable to their organizations because 
the connections can facilitate access to more in-depth sources of information; improve 
information quality, relevance, and timeliness; increase the ability to get things down; and 
enhance solidarity and legitimacy (Stuart, Hoang, and Hybels, 1999; Adler and Kwon, 2002). 
Subsequently, these benefits of social ties may enhance an organization’s competitive 
advantage.

However, studies examining the relationship between firm performance and social ties 
of founders or boards of directors have presented conflicting findings (Peng and Luo, 2000; 
Stam, Arzlanian, and Elfring, 2014). Moreover, relevant studies have largely emphasized the 
direct influence of social ties on firm performance, ignoring the role of social ties as a 
“facilitator” of both execution- and innovation-oriented task performance (Nahapiet and 
Ghoshal, 1998; Moran, 2005), and the importance of industry-specific knowledge in creating 
innovation by applying the external information, knowledge, and resources facilitated by 
social ties (Dakhli and De Clercq, 2004). More critically, there is still a lack of empirical 
support for the general belief that industry conditions determine the firm performance impact 
of social capital (Stam et al., 2014). Therefore, this paper proposes and tests a model that can 
explain the relationships among managerial resources, industry evolution, and firm 
performance.

Building on social capital and experience-based human capital studies, this paper 
suggests that firm performance in an emerging industry is directly affected by managers’ 
intra-industry experience and that managers’ ties to other organizations affect firm 
performance indirectly by providing the direction for utilizing managers’ intra-industry 
experience. As Ocasio (1997) indicated, the external ties of managers direct managerial 
attention toward certain strategic threats or opportunities. We suggest that external ties 
determine the capability of managers to detect business opportunities and threats, 
subsequently guiding their intra-industry knowledge and influencing firm growth. Moreover, 
this paper proposes that the indirect benefit of managers’ external ties decrease as the focal 
industry evolves because managers’ external ties should align with the informational 
requirements of the firm’s strategy to enhance organizational performance (Geletkanycz and 
Hambrick, 1997) and because the information source for innovative ideas would shift to 
areas more local to the firm (Gort and Klepper, 1982).

The proposed hypotheses are tested by examining firms that entered the U.S. cellular-
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phone (cell-phone) service industry before 1999, covering industry activities before and after 
widespread cell-phone adoption. The industry is an ideal empirical setting because from its 
beginning in 1983, it has included (1) the frequent exit and entry of a group of heterogeneous 
firms on the supply side, (2) more than six changes in the technology standard of mobile 
telecommunications, and (3) a shift from primarily 35 to 50 year-old professional, 
managerial customers to the general public. Three types of managers’ ties to other 
organizations are examined in this paper: ties to an intra-industry association, competitors, 
and firms outside the industry. Empirical findings reveal that managers’ ties to the Cellular 
Telecommunications Industry Association (CTIA) and intra-industry competitors positively 
moderate the effect of their intra-industry experience on an entrant’s new subscribers. 
However, the positive moderating effect of ties to the CTIA significantly decreased as the 
industry aged. In addition, managers’ ties to firms outside the cell-phone service industry did 
not moderate the relationship between their intra-industry experience and an entrant’s new 
subscribers.

This paper’s results reveal that not all external ties of managers are valuable to firm 
performance in an emerging industry. Managers’ ties to intra-industry associations and 
competitors are in general helpful to firms in finding opportunities or avoiding threats. 
However, the value of external ties to industry associations does not sustain in an emerging 
industry. The findings could guide managers to manage external ties strategically.

2. Literature Review on Social Capital
The source of social capital lies in the social relations within which the individual actor 

is located (Adler and Kwon, 2002). Like human capital, individuals’ social capital is one 
productive resource of their organizations (Castanias and Helfat, 2001), and it influences the 
process of resource combination and exchange by governing the opportunity, motivation, and 
ability of social interaction between individuals and their contacts (Nahapiet and Ghoshal, 
1998; Adler and Kwon, 2002). Generally, a prospective donor without network ties to the 
recipients, motivation to contribute, and requisite competences or resources would not be a 
source of social capital (Adler and Kwon, 2002).

Theoretically, the benefits of social capital to the actors, and subsequently to their 
organizations, include facilitating access to more in-depth sources of information, improving 
information quality, relevance, and timeliness, increasing the ability to get things down, and 
enhancing solidarity and legitimacy (Stuart et al., 1999; Adler and Kwon, 2002). 
Furthermore, the social capital of managers’ ties to other organizations can strengthen 
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supplier relations (Uzzi, 1997) and interfirm learning (Kraatz, 1998). The external 
connections of founders, particularly founders of new ventures, enable them to identify new 
business opportunities, obtain resources at below market prices, and secure legitimacy from 
external stakeholders. However, social capital also entails costs and risks. For example, 
sometimes ties are too costly to maintain. In addition, strong solidarity with ingroup 
members may reduce the flow of new ideas into the group, causing inertia and blindness 
(Powell and Smith-Doerr, 1994; Gargiulo and Benassi, 1999).

To evaluate the potential benefits, costs, and risks associated with social capital, 
scholars often refer to the structural, relational, and cognitive dimensions of social capital. 
Essentially, the structure of social capital defines the structure of individuals’ social 
interactions with others (Adler and Kwon, 2002). The relational dimension of social capital 
reflects the potential trust and trustworthiness between individuals within social interaction 
(Barney and Hansen, 1994; Uzzi, 1996). The cognitive dimension of social capital relates to 
the development of a shared vision and common values between the donor and recipient 
because of their similar backgrounds and resources (Portes and Sensenbrenner, 1993; 
Nahapiet and Ghoshal, 1998). Thus, the crucial external measures for an individual actor’s 
social capital comprises tie strength, size, quality, density, and diversity, network centrality, 
and structural holes (Granovetter, 1973; Freeman, 1979; Burt, 1983, 1992).

However, our understanding of the relationship between managerial ties and firm 
performance is incomplete. The literature pays considerable attention to the firm 
performance impacts of board interlocks and the personal connections of founders. However, 
the empirical evidence of these studies are often contradictory (Peng and Luo, 2000; Stam et 
al., 2014). Moreover, past studies have emphasized the direct impact of social capital, 
overlooking how the synergy between social capital and human capital influences firm 
performance. Because social capital can be a “facilitator” of both execution- and innovation-
oriented task performance (Nahapiet and Ghoshal, 1998; Moran, 2005), discussing the value 
of managers’ social capital without jointly considering their managerial capability in 
implementing tasks could result in the problem of identification. More critically, we still lack 
empirical support for the assertion that the impact of social capital depends on industry 
conditions (Stam et al., 2014). Thus, this study focuses on managers and examines how the 
synergy between their social and human capital influences firm performance in an emerging 
industry. Thus, we first develop propositions describing how managers’ social and human 
capital can jointly influence firm performance and then we develop hypotheses.
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3. Propositions
Prior studies have suggested that managers contribute two types of capabilities that 

constitute firms’ managerial capabilities and are particularly crucial to the economic rent 
generated by firms. The first is managers’ industry capabilities, an essential type of human 
capital for managers that refers to the managerial skills and knowledge of the industry gained 
through industry experience rather than education (Castanias and Helfat, 2001; Kor, 2003; 
Kor and Leblebici, 2005). Managers obtain industry skills and knowledge through on-the-job 
training or learning within industry settings (Becker, 1964; Pennings, Lee, and Van 
Witteloostuijn, 1998; Van Den Bosch and Van Wijk, 2003; Castanias and Helfat, 2001; Adner 
and Helfat, 2003; Kor and Leblebici, 2005). These capabilities offer competitive advantages 
to firms because they are tacit, difficult to replicate (Castanias and Helfat, 2001), and 
contribute to effective management (Mintzberg, 1973). Because every industry has unique 
characteristics, capabilities developed in one industry might not be entirely transferable to 
others (Castanias and Helfat, 2001). Industry capabilities are further divided into intra- and 
extra-industry capabilities depending on whether the capabilities are accumulated within or 
outside the focal industry.

3.1 Intra-industry Capabilities
Intra-industry experience has been suggested as enabling managers to accumulate 

managerial and industrial skills and knowledge regarding customer needs, technological 
potential, and creating and serving markets in the focal industry. Empirical studies have 
reported that firms at which top managers or founders have intra-industry experience 
perform more competitively. For instance, the intra-industry work experience of managers is 
positively associated with firms’ likelihood of survival in the accounting and legal services 
industries (Pennings et al., 1998; Kor and Leblebici, 2005). Similarly, findings from the disk-
drive industry reveal that the survival rate of employee spin-outs are positively related to the 
capabilities of their founders’ former employers within the same industry because of the ties 
and resources that founders inherited from their former employers (Agarwal, Echambadi, 
Franco, and Sarkar, 2004). Accordingly, the first proposition of this paper is as follows:
Proposition 1:  Increases in the intra-industry capabilities of managers increase an 

entrant’s intra-industry performance.
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3.2  Synergy between Intra-Industry Capabilities and Environmental Scanning 
Capabilities
Environmental scanning capabilities reflect the ability of managers to scan for 

opportunities and threats to firms’ current operations and are highly influenced by managers’ 
social capital, particularly their ties to other organizations (Ocasio, 1997; Pennings et al., 
1998; Gulati, Dialdin, and Wang, 2002; Williams and Mitchell, 2004). Studies on the nature 
of managerial work suggest that an essential part of managerial work is making and 
maintaining contacts and interaction outside the formal organizational chain of command, 
both at interorganizational and interpersonal levels (Mintzberg, 1973, 1975; Carroll and Teo, 
1996). Thus, managers’ ties to other organizations determine their environmental scanning 
capabilities.

However, managers require a high level of industry-specific knowledge and skills to 
recognize and realize the benefits of external opportunities in a specific industry. For external 
information and knowledge to be transferred to the recipient effectively, the recipient must 
have sufficient absorptive capacity, which depends on whether the recipient has related 
experience (Cohen and Levinthal, 1990). In addition, generating innovation from external 
information, knowledge, and resources facilitated by external ties requires intra-industry 
experience (Dakhli and De Clercq, 2004). Accordingly, the second proposition of this paper 
is as follows:
Proposition 2:  The environmental scanning capability of managers moderates the 

relationship between their intra-industry capability and an entrant’s 
intra-industry performance.

4. Hypothesis Development
4.1 Synergy between Intra-Industry Experience and Managers’ External Ties

The external ties that managers make and maintain reportedly enable firms to manage 
ambiguity and uncertainty in an emerging industry (Pfeffer and Salancik, 1978; Aldrich, 
1999; Aldrich and Baker, 2001; Lant, 2003) and reduce environmental dependency (Carroll 
and Teo, 1996). Moreover, the external ties of mangers can enable firms to access 
information, resources, markets, and technologies in a timely and reliable manner (Gulati, 
Nohria, and Zaheer, 2000), transfer knowledge directly, and combine complementary 
knowledge bases (Van Den Bosch, Van Wijk, and Volberda, 2006). Recent empirical findings 
have revealed that the business ties of managers can exert a direct impact on knowledge 
exchange and knowledge combination, indirectly influencing firm innovation in product and 
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process (Shu, Page, Gao, and Jiang, 2012).
More critically, external ties might direct managers’ attention to aspects of an 

organization’s environment (Ocasio, 1997) and enable access to certain external information 
(Gulati et al., 2002), subsequently promoting organizations’ social learning of adaptive 
responses rather than other, less productive forms of interorganizational imitation (Kraatz, 
1998). Furthermore, newly hired executives with prior exposure to different products and 
strategies affect the subsequent product-market entry decisions of the firm (Boeker, 1997). 
As Penrose (1959) suggested, different firms face different supply and demand conditions, 
and the profitability of investment in different directions is affected accordingly. Thus, a 
reasonable expectation is that the more external ties a top manager brings to a top 
management team (TMT), the more likely the TMT is to identify new market opportunities 
to utilize the members’ intra-industry experience. Therefore, we posit the following:
Hypothesis 1:  The more external ties a TMT has, the more the TMT’s intra-industry 

experience enhances the firm’s intra-industry performance.

4.2 Fit between External Ties of Managers and Industry Evolution
Previous studies have suggested the following aspects in which industries evolve. First, 

the uncertainty and ambiguity are high initially and decrease over time (Daft and Lengel, 
1986; Tushman and Nadler, 1986; Aldrich, 1999; Murmann and Tushman, 2001; Lant, 
2003). Second, the rate of innovation decreases over time as the cost of innovation increases 
and ultimately outweighs the economic rents generated (Gort and Klepper, 1982; Klepper 
and Simons, 2000). Third, competition moves from product innovation to process innovation 
(Abernathy and Utterback, 1978). Finally, the customer base changes from technology 
enthusiasts and early adopters to mainstream markets (Moore, 1999). Then, how would these 
changes affect the importance of the external ties of managers?

As suggested, a firm’s resource dependence on the external environment often increases 
with the level of environmental uncertainty (Pfeffer and Salancik, 1978). In addition, the 
information sources for innovation have been suggested as moving from places that are more 
distant from the firms in the focal industry to within the firms (Gort and Klepper, 1982). 
Moreover, it has been observed that product innovation, as opposed to process innovation, is 
more externally oriented by the business ties of managers (Shu et al., 2012). Thus, as the 
industry ages, a firm’s reliance on the external ties of managers should decline. This logic 
leads to the following hypothesis:
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Hypothesis 2:  The positive moderating effect of a TMT’s external ties on the 
relationship between the TMT’s intra-industry experience and the 
firm’s intra-industry performance decreases as the industry ages.

5. Methodology
5.1 Empirical Setting and Sample

To test the proposed hypotheses, the current study used panel data on firm performance 
and TMT backgrounds from 1983 to 1998 in the U.S. cell-phone service industry. Mobile 
communications services began in the United States in 1983 when the U.S. Federal 
Communications Commission issued its first license for a mobile communications service 
and Ameritech Mobile Communications launched the first commercial cell-phone service in 
Chicago. The first technology innovation in the industry was the shift from analog to digital 
transmission. In Los Angeles on January 14, 1991, PacTel Cellular placed the first 
commercial digital cell-phone call using the new industry standard, according to a report by 
PR Newswire. Following the improvement in technology, the U.S. cell-phone industry had 
reached 10 million subscribers by the end of 1992, 10 times the number of subscribers in 
1987, according to a 1987 CTIA report. At the end of 1998, the number of subscribers in the 
U.S. was 69,209,321.

This industry setting is appropriate for this study for the following reasons. First, the 
industry environment has evolved rapidly in technology, supply, and demand (Wickham, 
1993). Second, the rapid entry and exit of firms in the industry was accelerated by a high 
number of mergers and acquisitions and changes in government regulations over the study 
period. Firms that entered the industry include both independent and corporate entrepreneurs, 
and were diverse in product and geographic scope. Finally, in addition to significant industry 
evolution, firms in the industry exhibit evolved capabilities by constantly adapting their 
technology, entering new geographic markets, and changing their organizational capabilities 
through hiring, internal restructuring, mergers, acquisitions, and alliances. Thus, testing the 
proposed hypotheses within the mobile communications service industry enables observing 
the sources of the initial capabilities of entrants and their adaptation as the focal industry 
evolves in technology, demand, and competition. 

This paper examines only those firms that appear to have long-term ambitions in the 
business. At the early stage of the industry, numerous firms or individuals entered the 
industry through forming partnership solely to realize short-term gains from arbitrage. 
Hence, firms were classified as entrants to the industry if they exhibited a sufficient degree 
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of commitment to the industry and activities in conducting the core business. Therefore, to 
exclude parties seeking only arbitrage opportunities, an entrant was required to hold a 
majority of ownership in a mobile license and to have demonstrated activities in purchasing 
telecommunication equipment or providing mobile phone service. Using these criteria, the 
initial sample comprises 88 entrants to the industry, 13 of which are start-ups. Although the 
sample decreased to 64 after excluding firms without performance data, the market share 
represented by those 64 firms ranged from 87% to 100% between 1986 and 1998. Further 
excluding firms without data on TMTs in the focal year and without data on one-year lagged 
firm performance yielded 41 firms with 272 observations.

To identify TMT members, empirical studies have referred to, or defined TMTs in 
several fashions: CEO, all officers reporting to the CEO, all officers on the board, first-level 
officers, or titles of vice president or higher (Pitcher and Smith, 2001). In this study, 
managers that meet all the following criteria are included in TMTs: (1) people who make 
strategic decisions and are involved with the operations of the focal business, (2) people who 
have positions in the highest level of management or the second-highest tier, and (3) people 
whose job titles are vice president or higher.

5.2 Variables and Measurements
Intra-industry performance. The intra-industry performance variable is measured by 

the increase in cell-phone service subscribers of firm i from year t-1 to year t. The subscriber 
figure is a performance measurement that reflects the capabilities of TMTs appropriately for 
the following reasons. First, Oster (1999) suggests that for some innovations, network size 
affects profitability substantially, such as in the classic example of telephone systems. 
Second, the cost of switching to another service provider is low (e.g., the cost of a cell 
phone, activation fee, or penalty) and maintaining customers requires reliable day-to-day 
operation. The customers of firms with unreliable operations might be unable to place phone 
calls or may receive poor call quality and subsequently switch to the providers offered by 
competitors. Third, further increasing a firm’s subscriber base requires top managers to seek 
opportunities inside and outside existing markets. Finally, a total subscriber is a more 
accurate performance measurement than market share in the context of industry evolution 
because a firm might be growing strongly even as the rapid growth of the entire market 
reduces its market share. Hence, using a firm’s annual number of new cell-phone service 
subscribers as a performance measurement enables more robust empirical testing of the 
proposed hypotheses than other measurements provided. Furthermore, to control for the 
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effects of mergers and acquisitions (M&As) on subscriber bases, all subscribers obtained 
through M&As were excluded. We also controlled the total number of acquired firms whose 
main business area is classified as 4812 according to the Standard Industrial Classification 
Code.

Intra-industry ties of TMT. Two types of manager intra-industry ties were examined: 
ties to the CTIA and ties to other cell-phone service operators. TMT’s ties to the CTIA 
represent the number of top managers who had been a member of the CTIA directorial board 
prior to the focal year. TMT’s ties to other firms represent the number of industry firms at 
which each manager had worked as a top manager (vice president or higher).

Extra-industry ties of TMT. TMT’s extra-industry ties represent the number of firms at 
which each manager had worked as a top manager (vice president or higher) in firms outside 
the cell-phone service industry.

Industry age. The industry age variable is measured by the number of years since the 
beginning of the cell-phone service industry in 1983.

Intra-industry experience addition of TMTs. The variable for the intra-industry 
experience addition of TMTs is measured by the increase in the average years that TMT 
members had worked in the mobile communications service industry as top managers from 
year t-1 to t.

Control variables. To control for the increase in firm subscribers because of the growth 
of the entire industry, industry growth at t was included. This variable measures the growth 
rate of cell-phone subscribers at the industry level in year t. To control for the impact of 
competition on firm performance, the four-firm concentration ratio in the industry, CR4, is 
used. To control for the increase in firm subscribers because of technological advancement, a 
dummy variable specifying the time period before a shift to digital technology—predigital 
regime, is used. Regarding time-invariant firm effects, the number of acquisitions that the 
focal firm completed in the focal year, N of acquisitions at t, is used to control for the 
increase in firm subscribers from acquisitions. In addition, firm size at t-1, which measures 
the number of subscribers of the focal firm at year t-1, and Below Industry Median Firm 
Size, which is a dummy variable specifying whether firm size is below the industry median 
at t-1, are included, according to the firm growth literature (Geroski, 2002). The number of 
managers in the TMT, Size of TMT, is included to control for the amount of human capital in 
the TMT (Hambrick and Mason, 1984). To control for potential systematic errors caused by 
missing executive background information, the number of top managers with missing 
information, # Execs w/ missing info, is included. Firm-level variables such as entry date and 
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pre-entry background information is not included in the estimation model because the fixed-
effects model automatically controls the time-invariant firm effects. Table 1 presents a 
summary of the variables and their measurements. 

Table 1 Variables and Measurements
Variables Measurements

Intra-industry performance of firm 
i at t (Increases in sales)

=  Addition in total number of subscribers for firm i from t-1 to t, 
excluding the subscribers obtained through acquisitions

Firm size at t-1 = Total number of subscribers for firm i at t-1

Growth of industry subscribers (t) =  Ln (industry subscribers at t divided by industry subscribers at 
t-1)

CR4 =  Sum of market share of the top four firms in the industry of 
cellular phone services

N of acquisitions (t) = Number of acquisitions firm i completed at t

Size of TMT = Number of executives at firm iʼs TMT at t

# Execs w/ missing info = Number of executives with missing information

Below industry median firm size = 1 if firm subscribers at t-1 is below industry median

Focal year is before digital 
technology regime

= 1 if focal year is before 1991, and 0 otherwise

Industry age =  Total number of years the industry has existed 　　　　　　　

= focal year-1983 + 1

Intra-industry experience addition 
of TMT at t

=  Addition in the average year of cellular phone service industry 
experience of firm iʼs TMT members at year t

Intra-industry ties to industry 
associations-CTIA of TMT at t-1

=  Total number of TMT members who had been a board member 
of CTIA prior to the focal year for firm i at year t-1

Intra-industry ties to other cell-
phone operators of TMT at t-1

=  Total number of other cellular phone service operators that all 
TMT members had been a top manager prior to entering firm i at 
year t-1

Extra-industry ties to other firms 
of TMT at t-1

=  Total number of firms in other industries that TMT members had 
been a top manager prior to entering firm i at year t-1

5.3 Data Sources
Data on the sampling firms and their TMT compositions are obtained primarily from the 

following sources: Phillips Publishing Telephone Industry Directory, Mobile 
Communications Directory, Cellular/Mobile Communications Directory, Wireless Industry 
Directory, Telephone Industry Directory and Sourcebook, Telecom Factbook 1985-1988, 
Corporate Affiliations, firms’ U.S. Securities and Exchange Commission (SEC) filings, and 
Moody’s Unlisted OTC Manual, OTC Manual, and Industry Manual. To determine TMT 
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members’ employment history, this study used companies’ SEC filings and four industry 
magazines, namely–Telephony, Cellular Business, Communications (Englewood), and 
Mobile Phone News, that reported the movement of managers within the industry during the 
study period. To supplement these sources, searches of Dun & Brad street Corporate 
Management, LexisNexis, and Hoover’s Online were also performed.

5.4 Analysis
The hypotheses are tested using the fixed-effects model because it is considered a 

conservative test that can control for all constant, unobserved heterogeneity among firms 
(Greene, 2000). In addition, there is no justification for treating the individual effects as 
uncorrelated with the other regressors, as is assumed in the random-effects model (Greene, 
2000). Moreover, the results from Hausman tests on specified regression models support the 
use of fixed effects, not random effects. The general form for estimation is as follows:

yit = α + Xit‧β + vi + ɛit (1)

where yit is the increase in cell-phone subscribers for firm i from year t-1 to t, vi + ɛit is 
the residual that includes the regular error term and firm-specific component vi. Note that a 
TMT’s external ties in year t-1 interacted with the addition in a TMT’s intra-industry 
experience for firm i from year t-1 to t. The reasons for such specification are that (1) the 
external ties at year t-1 further shape the “development of intra-industry experience from 
year t-1 to t” and (2) the future experience “∆”, rather than current experience, can be 
shaped.

6. RESULTS
6.1 Descriptive Statistics

The final data set comprises 41 firms and 272 firm-year observations. The 
corresponding descriptive statistics and correlation matrix for key variables are summarized 
in Tables 2 and 3. On average, the firms in the sample have 9.35 team members, 0.26 years 
addition in a TMT’s cell-phone service industry experience, and 0.15 team members whose 
background information is missing. Although some correlations are high in Table 2, high 
correlations do not occur among the key explanatory variables. In addition, using panel data 
analysis can reduce the problem of multi-collinearity among variables (Hsiao, 2003).
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6.2 External Ties
Table 4 presents the empirical results of hypothesis testing. The current study measured 

a TMT’s environmental scanning capabilities by examining three types of external ties that 
top managers accumulate from their past work: (1) ties to the CTIA, (2) ties to other cell-
phone service providers, and (3) ties to firms outside the industry. The results of Model 1 in 
Table 4 reveal that the simple effects of these external ties on firm subscriber increase are 
positive but non-significant.

6.3 Accounting for Industry Age
Model 2 in Table 4 included the interaction between a TMT’s external ties and intra-

industry experience addition to test Hypothesis 1, which predicts that the more external ties a 
TMT has, the greater the TMT’s ability to convert intra-industry experience into intra-
industry performance. The results of Model 2 in Table 4 reveal that the coefficient of the 
interaction between the TMT’s external ties and intra-industry experiences addition is 
significantly negative for ties to the CTIA (γ = -1.36, p < 0.01), significantly positive for ties 
to other cell-phone service providers (γ = 0.31, p < 0.01), and positive but non-significant for 
ties to extra-industry firms (γ = 0.01). Thus, Hypothesis 1 is supported only for a TMT’s ties 
to intra-industry competitors.

Table 2 Summary Statistics of Variables
Variable Mean Std. Dev. Min Max

Intra-industry performance of firm i at t 1.97 3.80 -21.89 36.06

Firm size at t-1 6.28 11.42 0.003 59.64

Growth of industry subscribers (t) 0.37 0.12 0.22 0.70

CR4 0.47 0.06 0.39 0.58

N of acquisitions (t) 0.06 0.25 0 2

Size of TMT 9.35 5.69 1 32

# Execs w/ missing info 0.15 0.43 0 3

Below industry median firm size 0.48 0.50 0 1

Focal year is before digital technology regime 0.29 0.45 0 1

Industry age 10.92 3.47 4 16

Intra-industry experience addition of TMT at t 0.28 0.98 -4.9 4.37

Intra-industry ties to CTIA of TMT at t-1 1.08 0.81 0 5

Intra-industry ties to other cell-phone 
operators of TMT at t-1

1.28 3.81 0 32

Extra-industry ties to other firms of TMT at t-1 2.44 3.25 0 18
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As shown in Table 4, Model 3 included interaction among industry age, TMT external 
ties, and TMT intra-industry experience addition to test Hypothesis 2, which predicts a 
positive moderating effect of TMT external ties on the relationship between intra-industry 
experiences and that firm intra-industry performance decreases with industry age. The results 
of Model 3 reveal that the coefficient for the three-way interaction is significantly negative 
for ties to the CTIA (γ = -0.45, p < 0.01) and non-significant for ties to other cell-phone 
service providers and firms outside the focal industry. In addition, the coefficient for the two-
way interaction between a TMT’s ties to the CTIA and intra-industry experience addition is 
significantly positive (γ = 4.49, p < 0.01), supporting Hypothesis 1 at the emerging stage of 
the industry. To check the robustness of the observed effect of industry age in Model 3, we 
estimated the specification in Model 2 again by splitting the sample into two groups, one 
with an industry age lower than the mean industry age of the full sample and the other with a 
higher industry age than that of the full sample. Although not reported here, the results of the 
subsample analysis are consistent with the results of Model 3. Thus, Hypothesis 2 is 
supported for a TMT’s ties to the CTIA, and Hypothesis 1 is further supported for a TMT’s 
ties to CTIA at the emerging stage of the industry of cell-phone services. 

In summary, Hypothesis 1 is generally supported but Hypothesis 2 is not for a TMT’s 
ties to other cell-phone service providers. Graph 1 shows the marginal benefit of obtaining 
one addition tie to the intra-industry competitors. Hypothesis 1 is supported at the emerging 
stage of the focal industry for a TMT’s ties to the CTIA. However, this positive moderating 
effect of ties to the CTIA gradually decreased with industry age and finally constrained firm 
performance, supporting Hypothesis 2. Hypotheses 1 and 2 are not supported for ties to 
extra-industry firms. Hence, support for Hypothesis 1 and 2 depends on the type of external 
ties that the TMT uses to scan the environment. The results from the fully specified model 
are presented in Model 4 in Table 4.
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Table 4  The Relationships among Intra-Industry Experience, External Tie Type, 
Industry Age, and Intra-Industry Performance

Dependent variable
Intra-industry performance of firm i at t

H. (1) (2) (3) (4)

Independent variables

Firm size at t-1
0.13*** 0.12*** 0.16*** 0.16***

(0.04) (0.04) (0.04) (0.04)

Growth of industry subscribers (t)
0.47 -1.05 1.28 1.84

(5.99) (5.68) (5.51) (5.45)

CR4
-9.53 -12.53 -8.56 -7.54

(10.14) (9.71) (9.36) (9.26)

N of acquisitions (t)
0.70 0.39 0.19 0.25

(0.83) (0.79) (0.76) (0.75)

Size of the TMT
-0.09 -0.09 -0.04 -0.04

(0.08) (0.08) (0.07) (0.07)

# Execs w/ missing info
0.68 0.31 0.35 0.36

(0.60) (0.57) (0.55) (0.54)

Below industry median firm size
0.43 0.83 0.31 0.35

(0.75) (0.71) (0.69) (0.68)

Focal year is before digital technology regime
-1.32 -1.78 -1.12 -1.18

(1.65) (1.59) (1.52) (1.51)

Industry age
-0.00 -0.10 -0.19 -0.20

(0.44) (0.42) (0.42) (0.41)

Intra-industry experience addition of TMT (t)
0.63*** 1.66*** -4.99*** -5.16***

(0.20) (0.34) (1.50) (1.43)

Intra-industry ties to CTIA of TMT (t-1)
0.63 0.84** -1.84 -1.45

(0.42) (0.41) (1.25) (1.20)

Intra-industry ties to other cell-phone operators 
of TMT (t-1)

0.02 -0.03 0.66 -0.20

(0.21) (0.20) (0.79) (0.19)

Extra-industry ties to other firms of TMT (t-1)
0.10 0.05 0.27 0.03

(0.13) (0.12) (0.46) (0.12)

Intra-industry experience addition of TMT (t)*

Intra-industry ties to CTIA of TMT (t-1)
H1 -1.36*** 4.49*** 4.52***

(0.28) (1.38) (1.24)

Intra-industry ties to other cell-phone operators 
of TMT (t-1)

H1 0.31*** 0.21 0.36***

(0.08) (0.65) (0.09)

Extra-industry ties to other firms of TMT (t-1)
H1 0.01 -0.03 -0.01

(0.06) (0.44) (0.06)
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Dependent variable
Intra-industry performance of firm i at t

H. (1) (2) (3) (4)

Industry age* Intra-industry experience addition 
of TMT (t)*

Intra-industry ties to CTIA of TMT(t-1)
H2 -0.45*** -0.45***

(0.10) (0.09)

Intra-industry ties to other cell-phone operators 
of TMT (t-1)

H2 0.02

(0.05)

Extra-industry ties to other firms of TMT (t-1)
H2 0.00

(0.03)

Industry age*

Intra-industry ties to CTIA of TMT (t-1)
0.23** 0.20* 

(0.11) (0.11) 

Intra-industry ties to other cell-phone operators 
of TMT (t-1)

-0.07

(0.06)

Extra-industry ties to other firms of TMT(t-1)
-0.02

(0.03)

Intra-industry experience addition of TMT(t)
0.50*** 0.51*** 

(0.11) (0.10) 

Constant
5.18 8.20 6.34 5.65 

(11.28) (10.80) (10.43) (10.34) 

r2 o 0.32 0.31 0.418 0.437

r2 b 0.36 0.17 0.164 0.227

r2 w 0.31 0.39 0.468 0.463

Standard errors in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Note:  (1) 41 firms and 272 firm-year observations, (2) fixed-effects estimation, (3) The unit for 

subscribers is in 100,000.
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7. Conclusions
This paper reveals how managers’ ties to other organizations affect firm performance in 

an emerging industry, namely the cell-phone service industry. Specifically, this paper focuses 
on the external ties that top managers accumulated through previous employment. In 
particular, this paper proposes that the more external ties managers have, the more the 
managers’ intra-industry experience increases firm performance in the focal industry. 
However, this positive moderating effect of managers’ external ties would decrease with 
industry age.

The empirical findings obtained by analyzing the information of 41 cell-phone service 
firms from 1983 to 1998 suggest the following. The greater the number of managers’ ties to 
intra-industry competitors and an industry association, the more the managers’ intra-industry 
experience increases firm subscribers. However, the previous positive moderating effect of 
managers’ ties to the intra-industry association decreased significantly as the focal industry 

Graph 1  The Marginal Increase in Firm Subscribers with a One-Year Increase in a 
TMT’s Intra-Industry Experience While Holding the Number of a TMT’s Ties 
to Cellular Competitors at Difference Value

Marginal Increase in Subscribers

Increase in the Intra-Industry Experience of a TMT

N. of ties to cellular competitors = 0 N. of ties to cellular competitors = 3
N. of ties to cellular competitors = 6
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aged. The observed conditioning effect of industry age is consistent with the historical 
development of digital standard competition: Time division multiple access, a digital 
standard endorsed by the CTIA, was not widely adopted. Cell-phone service providers with 
more ties to the CTIA were slower to adopt code division multiple access, a competing 
technology that later became the industry standard. Managers’ ties to extra-industry firms 
had no direct or moderating impact on firm subscriber increase.

The results of this study suggest that being able to scan the environment through top 
managers’ relationships with competitors and an industry association is crucial to firm 
performance in the focal industry. However, as the industry structure develops, the 
managerial capabilities of scanning the environment through the lens of industry associations 
become less critical to firm performance. This finding suggests that for earlier entrants, 
active involvement in the focal industry association is essential to performance. For entrants 
to the focal industry at any time, managerial relationships with competitors are always 
crucial to firm performance in the focal industry.

On the basis of studying a TMT’s environmental scanning capabilities in the context of 
industry evolution, this paper contributes to the theoretical and empirical understanding of 
social capital, demonstrating the role of social capital as a “facilitator” of task performance 
(Nahapiet and Ghoshal, 1998; Moran, 2005) and showing that various “types” of external 
ties affect firm performance differently. Furthermore, this paper identifies industry evolution 
as one industry condition under which the benefits of external ties could diminish and 
provides empirical support for this (Stam et al., 2014). This paper indicates that firms can 
and must adjust their environmental capabilities by managing their managerial talents in 
response to changes in the industry environment post entry, to guide practitioners in 
determining whom and when to hire or promote to the TMT according to the industry life 
stage. 

However, we must be careful in interpreting the results presented in the paper, which 
are based on observations in one industry that is technology-related and has evolved rapidly. 
The same results might not be derived from industries that are static or non-technology-
related. In addition, the current study did not consider the magnitude or strength of external 
ties because they were measured by counting the total TMT member ties. Furthermore, the 
study did not examine all firms entering the mobile communications service industry 
because of the problem of missing cellular licensees’ background information, entrants’ 
TMTs, and subscriber numbers. However, this study included most early entrants to the 
industry.



經理人外部連結對新興產業內公司之表現影響

156

Although this paper focuses on managerial capabilities in environmental scanning and 
industry evolution, additional research in the following directions is necessary to further 
understand the characteristics of managerial resources that are valuable to firms and how to 
convert managerial resources into productive managerial services as an industry evolves. 
This paper directly connects managerial capabilities in environmental scanning and firm 
performance, ignoring the heterogeneity of firm strategies that managers implemented. The 
same set of managerial capabilities might result in different strategies because there are more 
than one means to the same end. If heterogenic strategies among firms are observed, do 
heterogenic managerial capabilities contribute to the phenomenon? In addition, it is crucial 
to determine how the design of corporate governance structure moderates the effect of 
managerial capabilities on firm performance and whether the structure should be adjusted 
according to the industry.
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