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以實質選擇權觀點探討探索性與利用性活動對公
司績效之影響：中介效果模型

The Real Options Perspective on Exploration, Exploitation, and 
Firm Performance: Test of a Mediation Model

摘 要

過去文獻認為公司必須平衡探索性與利用性活動以達到最佳績效，然而對於如何「平
衡」這兩類本質上存在矛盾關係之活動仍未有定論。截至目前為止，探討探索性、利
用性活動與公司績效關係之實證研究仍十分稀少。本研究採用實質選擇權觀點，論述
當公司面對不確定的環境時，探索性活動可視為替公司創造實質選擇權，而利用性活
動則視為執行實質選擇權。實質選擇權帶給公司探索未來的機會，但未必會對公司績
效有直接且正面的影響。惟有當執行實質選擇權時，才能將機會轉化為實質效益，提
升公司績效。本研究以美國半導體公司 25年的實證資料，檢視不確定性對利用性與探
索性活動之影響，並探討利用性活動對於探索性活動與公司績效的中介效果。本研究
採用創新的延遲結構 (Lag Structure) 模型，以在衡量探索性活動對公司績效之影響時，
將時間延遲因素納入模型中考量。本研究發現：(1)不確定性對探索性活動具正向顯著
影響；(2)利用性活動對於探索性活動與公司績效存在完全中介效果。此實證結果支持
以實質選擇權觀點論述探索性與利用性活動對公司績效之影響。

【關鍵字】 探索性、利用性、實質選擇權、公司績效

Abstract

Theoretical debate on how firms can balance exploration and exploitation activities to 
achieve better performance remains inconclusive, and very few empirical studies offer 
guidance on how to delineate contradictory theoretical debates. We adopted a real option 
perspective in viewing exploration as creating real options and exploitation as executing 
those options. In the face of uncertainty, holding real options can bring firms future 
opportunities but may not lead to superior performance. Firm performance can be enhanced 
only if firms execute these real options. Using 25 years of data on semiconductor firms in the 
United States, this study examines the influence of uncertainty on exploration and 
exploitation and the mediating effect of exploitation on the relationship between exploration 
and firm performance. This study adopts a novel lag structure model to explicitly consider 
the time-lag factor in measuring the effects of exploration on firm performance. This study 
finds that (1) uncertainty is positively related to exploration; (2) exploitation mediates the 
relationship between exploration and firm performance. The results support the real-options 
perspective in elaborating exploration, exploitation, and firm performance.
【Keywords】exploration, exploitation, real options perspective, firm performance
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1. Introduction
Since the seminar discussion of March (1991) on “exploring new possibilities” and 

“exploiting old certainties” as two distinct adaptive mechanisms for organizations, a 
substantial body of research has advanced the typology in areas such as organizational 
learning (Levinthal and March, 1993; Rosenkopf and Nerkar, 2001), organizational ecology 
(Burgelman, 2002), technological innovation (Benner and Tushman, 2002, 2003), 
acquisitions (Vermeulen and Barkema, 2001), and alliances (Vermeulen and Barkema, 2001; 
Lavie and Rosenkopf, 2006). From a strategic management viewpoint, exploration and 
exploitation are two different mechanisms for improving a firm’s performance. Exploration 
provides opportunities for future growth, but it also creates more uncertainties about returns. 
Exploitation helps firms realize instant gains, but it can lead to a “competence trap” 
(Levinthal and March, 1993). The danger of overemphasizing either approach needs to be 
noted while managing firm performance (Vermeulen and Barkema, 2001; He and Wong, 
2004; Rothaermel and Deeds, 2004; Lavie and Rosenkopf, 2006).

March (1991) argues that balancing the trade-off between exploration and exploitation 
is critical to a firm’s survival and prosperity. However, the above mentioned fundamental 
discrepancy between exploration and exploitation can create tension as the firm tries to 
coordinate the two activities simultaneously to enhance firm performance. For example, 
although an organic organization fosters exploration, it discourages the development of 
routines for refining existing competencies to gain efficiency and effectiveness. Likewise, 
the organizational inertia (Hannan and Freeman, 1984) that promotes exploitation may 
hinder the generation of new ideas necessary to capture future opportunities. Although 
numerous efforts have been put into this issue, how this balance can be maintained to 
generate profits has remained largely untested (He and Wong, 2004; Uotila, Maula, Keil, and 
Zahra, 2009).

Some studies have addressed this issue empirically using different operational 
definitions of exploration and exploitation. One stream of literature modeled exploration and 
exploitation as orthogonal activities that positively interact (Katila and Ahuja, 2002; He and 
Wong, 2004; Jansen, Van den Bosch, and Volberda, 2006) while the other line of research 
has assumed these two activities as two ends of a continuum that crowd out each other 
(Uotila et al., 2009). The controversy comes mainly from the focus of research. When a 
study assumes that the resources needed to pursue exploration and exploitation are abundant 
(e.g., knowledge in Nerkar (2003) work), or when it aims to analyze exploration and 
exploitation in two different domains (e.g., forming alliances with new partners versus 
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forming alliances with existing partners in Beckman, Haunschild, and Phillips’s (2004) 
research), the relationship between exploration and exploitation can be orthogonal (Gupta, 
Smith, and Shalley, 2006). Given that this study focuses on how a firm, in the face of 
uncertainty, balances exploration and exploitation in two different function domains y— 
R&D and capital investments to earn rents, this study adopts an orthogonal relationship 
between exploration and exploitation and uses the firm as the unit of analysis.

The primary objectives of this study are twofold. First, we empirically investigate 
whether uncertainty influences exploration and exploitation. Second, we choose the 
semiconductor industry as our research context involving high uncertainty which enables us 
to elucidate how firms allocate resources for exploratory and exploitative activities to pursue 
superior performance. In contrast to previous research that focused exclusively on March’s 
(1991) reasoning to postulate the relationship between exploration, exploitation, and firm 
performance; we consider that real options reasoning can complement the classical 
arguments and provide a more solid theoretical foundation for understanding exploration and 
exploitation.

A real options approach addresses sequential decision making under conditions of 
uncertainty and provides an appropriate theoretical foundation for investigating how a firm 
allocates resources between exploration and exploitation for the purpose of enhancing 
returns in the face of uncertainty. This approach provides insights into the relationship 
between exploration and exploitation and their effects on a firm’s performance. Drawing on 
real options reasoning, we suggest that uncertainty positively impacts exploration and 
exploitation serves as a mediator of the relationship between exploration and firm 
performance. 

Our study fills four gaps in the exploration and exploitation literature. First, very little 
large-scale empirical research has been systematically conducted on examining the 
interactions between exploration and exploitation in firms (Holmqvist, 2004). Second, with 
very few exceptions (Benner and Tushman, 2002, 2003), few studies have explicitly dealt 
with the causal relationship between exploration and exploitation longitudinally (Uotila et 
al., 2009). Third, our research provides the first empirical test on whether firms employ real 
options reasoning to allocate exploratory and exploitative investments1 under uncertainty. 
Fourth, although scholars have acknowledged the lag effects of exploration on performance, 

1 Exploration and exploratory investments are interchangeable while exploitation and exploitative investments 
are interchangeable in this study.
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measuring these effects has been a challenging issue. We sought to meet this challenge by 
employing a novel lag-structure methodology to better capture the lag effects of exploration 
on firm performance.

The remainder of this paper is organized as follows. The first section briefly reviews the 
literature on the relationship between exploration and exploitation. The second section uses 
real options reasoning to reconceptualize the exploration-exploitation issue and proposes 
hypothesis based on this reasoning. The third section describes the test sample, research 
model and the measures used to test the hypotheses. In the fourth section we present the 
study results, suggest directions for future research and offer our conclusions.

2. Theory and Hypotheses
2.1 The Relationship between Exploration and Exploitation

Prior research modeled exploration and exploitation in different ways and proposed 
different perspectives for balancing these two activities. Some scholars modeled exploration 
and exploitation as orthogonal activities and advocated ambidexterity (Benner and Tushman, 
2003) —pursuing exploration and exploitation simultaneously— as a way to strike a balance 
between exploration and exploitation (Tushman and OʼReilly, 1996). Others, however, 
recognized the difficulties in managing both at the same time and proposed an alternative-
attention approach, such as crowd-out (Benner and Tushman, 2002) or positive feedback 
(Vermeulen and Barkema, 2001), as a better way to balance exploration and exploitation. 
This perspective assumes that exploration and exploitation are the two ends of a continuum.

According to Gupta et al. (2006), there are four reasons for this controversy: (1) the 
definitions and connotations for exploration and exploitation are unclear, (2) the nature of 
these two activities involves orthogonality versus continuity, (3) ambidexterity versus 
punctuated equilibrium perspectives, and (4) duality versus specialization. Three types of 
relationships exist between exploration and exploitation. These relationships can be 
categorized as: (a) a crowd-out relationship, (b) an alternative reducing approach, and (c) an 
alternative enhancing approach in terms of the study period and resource scarcity for 
synthesizing prior research. These alternatives are presented schematically in Table 1.
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Table 1 The Relationship between Exploration and Exploitation
Study period

Resource scarcity
Cross-sectional Longitudinal

When resources are limited (a) Crowd-out (e.g., Benner and Tushman, 2002; Uotila et al., 2009)

When resources are abundant

(b)  Ambidexterity (e.g., He and 
Wong, 2004; Lubatkin, Simsek, 
Ling, and Veiga, 2006)

(c)  Alternative enhancing (e.g., 
Vermeulen and Barkema, 
2001; Lavie and Rosenkopf, 
2006)

A trade-off is necessary when the resources needed for exploration and exploitation are 
limited. This is what we meant by a crowd-out relationship. Using patents and ISO 9000 
quality program certifications data in the paint and photography industry, Benner and 
Tushman (2002) found that exploitative innovation drove out explorative innovation, which 
provides a good example for a crowd-out relationship between exploration and exploitation. 
Uotila et al. (2009) employed a content analysis technique to measure the relative 
exploration versus exploitation orientation and found an inverted U-shaped relationship 
between the relative share of explorative orientation and firm performance.

When the resources relevant to exploration and exploitation are abundant, it is more 
likely that a firm can master ambidexterity. For example, using survey data from a sample of 
Malaysian firms, He and Wong (2004) demonstrated that the interaction between exploration 
and exploitation is positively related to a firm’s performance. The work of Lubatkin et al. 
(2006) focused on the top management team’s (TMT) role in pursuing ambidexterity in 
small-to-medium-sized firms (SMEs) and found a positive effect for ambidexterity on firm 
performance.

Advocates of the ambidexterity hypothesis have argued that a firm can alleviate the 
trade-off problem by dynamically balancing exploration and exploitation using a loosely-
coupled organizational structure (Benner and Tushman, 2003). The implications of the 
ambidexterity hypothesis provide valuable insight into the organizational structure effects on 
exploration and exploitation. 

The alternative enhancing perspective suggests that exploration and exploitation 
cyclically reinforce each other over time such that they do not compete for limited resources. 
For example, Holmqvist (2004) reasoned that more exploitation is more likely to lead to 
more exploration, and vice versa. Vermeulen and Barkema (2001) confirmed this mutual 
amplification effect of exploration (operationalized as acquisition) and exploitation 
(operationalized as Greenfield). Lavie and Rosenkopf (2006) found alliance formation to be 
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one way that exploration and exploitation can be balanced over time and over multiple 
domains.

The above discussion implies that the operationalization of exploration and exploitation 
depends on the resource characteristics and the study context. We used real options reasoning 
to elaborate the relationship between uncertainty, exploration, exploitation and firm 
performance to study how firms allocate resources under uncertainty.

2.2 Real Options Reasoning (ROR)
ROR applies the financial options concept to real assets or investment decisions. A 

financial option gives the owner the right, but not the obligation, to buy (call option) or sell 
(put option) a security at a given price on or before the expiration date. Analogously, an 
investment in a real option gives a firm the right, but not the obligation, to make further 
investments at a given time or defer them. Thus, a real option is commonly defined as “a 
limited commitment that creates future decision rights” (McGrath, Ferrier, and Mendelow, 
2004).

Many strategy researchers have advocated ROR because its application gives the 
investor the managerial flexibility to address strategic issues in a highly uncertain 
environment, thus providing insights for good managerial decisions (McGrath, 1997, 1998, 
1999; Kogut and Kulatilaka, 2001; Folta and Miller, 2002; Miller and Folta, 2002; McGrath 
and Nerkar, 2004). They suggested that an option-like initial investment has growth potential 
while avoiding substantial losses if the investment turns sour. This approach has also been 
referred to as the options lens (Bowman and Hurry, 1993), options thinking (Kogut and 
Kulatilaka, 1994), real-options logic (McGrath, 1997), and options reasoning (McGrath, 
1999; Miller and Arikan, 2004). ROR is especially noticeable in sequential decision making 
under conditions of uncertainty. Given that investments in both the exploration and 
exploitation contexts involve the sequential allocation of resources, ROR explains the 
motivation that drives exploration and exploitation, as well as their relationship to each other 
and their performance implications.

In this paper, exploration and exploitation are conceptualized as two distinct resource 
allocation processes in two functional domains. Exploration or an exploratory investment is 
viewed as the creation of real options or what in financial reasoning is termed call options. 
Exploitation or an exploitative investment is conceptualized as “striking” these options.
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2.3 Uncertainty, Exploration, and Exploitation
Previous research has shown that the real options perspective can be useful in 

understanding how firms can cope with exogenous uncertainties in their technological and 
market domains (Vassolo, Anand, and Folta, 2004). We propose the real options lens to 
reason how a firm allocates resources between exploration and exploitation for the purpose 
of enhancing performance under uncertainty. Although many scholars propose that 
organizations respond to uncertainty, what is meant by uncertainty seems to differ from study 
to study. This study defines uncertainties that underpin most others’ definitions: 
Uncertainties are the difficulties firms have in predicting the future, which comes from 
incomplete knowledge (Beckman et al., 2004). According to Beckman et al. (2004), 
uncertainty is classified into two levels: market uncertainty and firm-specific uncertainty. 
Market uncertainty is external and is shared across a set of firms while firm-specific 
uncertainty is unique and internal to the firm. Given that this study has focused on a single 
industry — the semiconductor industry, uncertainty is identified mainly as firm-specific 
uncertainty (Beckman et al., 2004). Firms may face technical uncertainty, which is 
uncertainty about the likelihood of technical success and the costs associated with success 
(McGrath, 1997). Technical uncertainty is firm-specific to the extent that other firms have 
different capabilities and probabilities of success (Beckman et al., 2004). The U.S. 
semiconductor industry grows continuously but in a cyclical pattern with high volatility. In 
the face of uncertainty, firm capabilities to maintain high degrees of flexibility and 
innovation in order to constantly adjust to the rapid pace of change in the market are key 
factors for success. Firms attempt to reduce uncertainties by broadening their networks and 
by forming relationships with new partners, which is a form of exploration (Beckman et al., 
2004). Likewise, to address this uncertainty, we argue that firms invest more in exploratory 
investment, somewhat implying a higher value for options created by exploratory investment 
under uncertainty. Thus, we hypothesize that:  
Hypothesis 1:  Uncertainty is positively related to exploration while it has no effect on 

exploitation.

2.4 Exploration, Exploitation, and Firm’s Performance 
According to ROR, firms should not commit all of their resources at the outset. Instead, 

they should delay some of their investment decisions so they can take advantage of future 
uncertainty. Exploration can be regarded as “initial investments” through which a firm 
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converts existing resources into real options, thereby allowing them to realize future 
opportunities. Exploitation is defined as a process in which a firm waits to exercise its 
“options” until such time as the environmental conditions are more likely to generate a high 
rate of return. As such, exploration involves the creation of options that a firm can strike 
when there is less uncertainty and the environment is more favorable (Kogut and Kulatilaka, 
2001). Under such circumstances, the firm can choose to exercise those options that are “in 
the money” and allow the remainder to expire (McGrath and Nerkar, 2004). In other words, 
exploration offers firms more investment options early on, the benefits of which they can 
exploit later. Based on ROR, we propose the following hypothesis:
Hypothesis 2: Prior exploration has a positive effect on exploitation.

As in the case with financial options, the “exercise price” of a real option is the amount 
of money that should be invested to exploit a future opportunity. In the context of technology 
development, exercising a real option most often involves a capital expenditure for 
equipment and facilities as a way to realize the potential gains from the option. If conditions 
are clearly unfavorable, the firm may decide to stop its commitment to the opportunity 
created by the exploration and confine its losses to the initial irreversible investment, just as 
an investor might choose not to strike a financial option and lose only the cost of the option. 
However, holding these options per se cannot generate profits. To reap profits, the firm must 
make more commitments, that is, exercise some of its options. This commitment is viewed 
as exploitation and given the capital budgeting process of the firm, this exploitation should 
subsequently lead to better performance. Therefore, we propose the following hypothesis: 
Hypothesis 3: Exploitation is positively related to firm performance.

Previous research has yielded mixed results on the relationship between exploration and 
performance. Some studies found a positive relationship between the two (Isobe, Makino, 
and Montgomery, 2004), whereas others found no consistent relationship but high variability 
in profits (March, 1991; He and Wong, 2004). According to ROR, firms that made 
investments to explore their opportunities are the ones most likely to seize an opportunity to 
grow. Previous exploration expands the selection pool for later exploitation and also 
improves a firm’s “absorptive capability” (Cohen and Levinthal, 1990) to fully exploit a 
favorable opportunity. Therefore, we argue that the more a firm engages in exploration, the 
more likely it is to apply its existing knowledge in creative ways that allow it to capitalize on 
new trends and increase its returns. Hence, we combined hypotheses 2 and 3 as follows:
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Hypothesis 4:  Exploitation mediates the relationship between prior exploration and 
firm performance.

3. Method
3.1 Data Sample

We chose firms in the semiconductor and related device industry in the United States 
(SIC 3674) for our sample. We chose this industry for two reasons. First, it exhibits high 
levels of both exploration and exploitation. For example, we learned from our field 
interviews with executives in the semiconductor industry that the reduction they achieved in 
the unit cost of their integrated circuits (ICs) is the main source of their competitive 
advantage. This was especially true for foundry and Dynamic Random Access Memory 
(DRAM) firms. Reducing the unit size of their wafers and the distance between circuit lines 
were two approaches they used to reduce the unit cost of their ICs. The investment in these 
two activities was huge2 and irreversible. Therefore, most of the companies in this industry 
phase-in their investments, a ROR application that minimizes their investment risk early on. 
Second, the semiconductor industry experienced tremendous cyclicality during our sample 
period. This circumstance provides fertile ground for testing ROR because the uncertainty 
should increase the value of the options.

All of the financial data were taken from Standard & Poor’s Compustat North America 
database. We initially collected 2,633 observations from 255 firms. We then eliminated firms 
with annual sales less than 10 million to mitigate small-firm bias. Because we wanted to 
study the effects over a relatively long period of time, we also eliminated firms with less than 
eight consecutive years of R&D expense data. To add uncertainty to our models, we 
collected monthly stock price data for each firm from the Center for Research in Security 
Price (CRSP) database. After this pruning, the final sample consisted of 526 observations 
from 63 firms.

Data on the ages of the firms (how long they had been in existence) were obtained by 
searching the Factiva news database and the firms’ websites. Finally, we obtained shipment 
data for the worldwide semiconductor industry from 1976 to the present from the global 
Semiconductor Industry Association (SIA) billing report.

2 The capital investment of Motorola Semiconductor Product Sector, for example, was $2.4 billion in 2000 
(Motorola Inc., 2001).
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3.2 Dependent and Independent Variables
Performance. Exploration and exploitation activities have been assumed to impact firm 

performance in different ways and over different time periods (Uotila et al., 2009). The 
influence of exploration on firm performance is far more distant while exploitation has a 
more instant impact, causing difficulties in measuring the effects of these two activities. We 
addressed this problem by employing a lag structure methodology to capture the long-run 
effects of prior exploration efforts. Employing a lag structure into our model allowed us to 
operationalize both short-term and long-term performance effects using a single account-
based performance variable. We used return on assets (ROA) as the indicator of a firm’s 
performance. We defined ROA as earnings before interest, depreciation, taxes and, 
amortization (EBIDTA), divided by total assets. This is the standard measure of operating 
performance in strategy research (Baliga, Moyer, and Rao, 1996; Zajac, Kraatz, and Bresser, 
2000). 

Exploration and Exploitation. Following previous researchers (Katila and Ahuja, 
2002; He and Wong, 2004), we regarded exploration and exploitation as two distinct 
dimensions rather than ends of a continuum. Exploration was defined as exploratory 
investments which involved search, discovery, experimentation, and risk taking (March, 
1991). Exploitation was characterized by exploitative investments regarding refinement, 
implementation, efficiency, and production (March, 1991). We used R&D intensity (R&D 
expenses divided by net sales) as the measure of exploration and capital intensity (capital 
expenditures (CAPEX) divided by fixed assets) to measure exploitation.

Some readers might consider that R&D and capital investments include both 
exploratory and exploitative activities, and may not be appropriate to measure exploration 
and exploitation respectively. As we focused on how firms allocate resources under 
uncertainty, we attempted to differentiate between exploration and exploitation by focusing 
on the amount of exploring new possibilities in different business functions to examine how 
exploration and exploitation can be balanced over domains within a firm. We admit that 
some types of exploratory investments such as local exploration (Rosenkopf and Nerkar, 
2001) may skew quite close to exploitative activities and vice versa. However, given that our 
field interviews with executives in the semiconductor industry convinced us that R&D 
expenditures contain much more exploratory activities than do capital expenditures, we 
believe these two measures are distinguished in terms of exploratory nature.

For the following analysis, we defined “current exploration” as exploration in a given 
year. We defined “prior exploration,” as exploration in the years preceding the current 
exploration.
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Prior Exploration. Because of the semiconductor industry’s technological continuity, 
we assumed that one firm’s exploration in the sequence of investments would be dependent 
on what other firms were doing. We therefore defined prior exploration for this study as the 
aggregation of previous individual firms’ exploratory investments. We applied a lag structure 
methodology to a longitudinal dataset to model prior exploration to determine how these 
prior explorations affected exploitation and performance.

Uncertainty. Given that this study focuses on a single industry—the semiconductor 
industry, uncertainty was identified mainly as firm-specific uncertainty (Beckman et al., 
2004). Following Beckman et al. (2004), this study used the standardized monthly volatility 
of the focal firm’s stock price to measure firm-specific uncertainty. The monthly volatility is 
calculated as the coefficient of variation for firm j’s annual monthly stock closing price and 
was collected from the CRSP database.

Standard Deviation (Firmʼs Monthly Closing Price, Year i, Firm j)
Average (Firmʼs Monthly Closing Price, Year i, Firm j)

where i = 1988, …, 2005

3.3 Control Variables
We included several control variables to account for industry and firm characteristics 

that could influence the relationships among exploration, exploitation and performance.
Size and age. Large firms tend to exhibit economies of scale (Sorenson, McEvily, Ren, 

and Roy, 2006). The firm age affect permits rapid adaptation to new technologies (Sørensen 
and Stuart, 2000). Thus, we added these two control variables to our regression analysis. We 
used the logarithm of net sales as our measure of a firm’s size and we calculated its age by 
subtracting the founding year from the year to be analyzed. 

Current ratio and debt/equity ratio leverage. The current ratio is defined as the ratio 
of current assets to current liabilities. The debt/equity ratio was defined as the long-term debt 
divided by total equity. These two ratios were used as the respective measures for the short-
term and long-term financial resources available for allocation to exploration and 
exploitation.

Industry growth and concentration. Because an industry’s growth and concentration 
have been found to be important control variables in studies of firms’ performance, we 
included these variables in this study. Industry growth was defined as the yearly growth rate 
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of the global semiconductor billing value obtained from the SIA billing report. The 
Herfindahl Index was used to measure industry concentration. Estimated market share was 
calculated by dividing the firm’s net sales by the summation of the net sales for all the firms 
within SIC 3674 for a given year. The Herfindahl Index was obtained by squaring and then 
summing the estimated market shares for all subject firms.

3.4 Analysis of Lag Structure
The effect of exploration on returns may have a lag structure that represents the effect of 

previous exploratory activities on current returns. This lag structure is not easy to define, but 
techniques have been developed to deal with it. 

Lag structure was originally used to investigate the relationship between firm 
performance and prior R&D or marketing expenses. The idea was to model these expenses 
as the aggregation of expenses over successive periods of time. The aggregation is assumed 
to have a specific form and can be determined by one or more parameters. Along with other 
variables, this aggregated expense can then be modeled to predict performance. By 
minimizing the residual between performance and its predicted value in the model used for 
our study, the coefficients of each variable could be estimated and the distribution effect of 
prior exploration on performance could be determined (Ravenscraft and Scherer, 1982).

Although most of the literature assumed a constant rate of decline in the R&D influence 
on firm performance as the length of the lag increases, this study used a binomial log 
structure model (Ravenscraft and Scherer, 1982), which assumed a wide range of plausible 
alternative lag shapes such as a bell-shaped distribution in the aggregated prior R&D effect. 
This method was initially proposed by Che (1971) and Spitzer (1974) to investigate the 
effect of prior marketing expenses on performance. Later, Ravenscraft and Scherer (1982) 
adopted it to study the relationship between prior R&D expenses and performance. 
Following Ravenscraft and Scherer (1982), after ruling out a contemporary effect in year 
zero, we defined the aggregated prior exploration as:

 
(1)

where k is the total lag period, and the weight wi is defined as:
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(2)

where λ is the binomial parameter.
The regression model for performance (return on assets) can thus be stated as:

ROAit = b1 Exploitation + b2 Prior Exploitation + b3 Exploitation + b4 Controls + ɛ (3)

The introduction of the parameter λ added one degree of freedom to the model. By 
minimizing the sum of the squared residuals,3 an optimal λ could be found. As a result, the 
distribution of Wi and the lag structure of Prior Exploration could be determined. 

A multivariate linear regression procedure was then adopted. The model takes account 
of both time and firm-specific fixed effects to control for unobservable effects. Following 
Ravenscraft and Scherer (1982), we set k = 8,4 i.e., the lag period was from t-8 to t-1.

4. Results
By minimizing the sum of the squared residuals in equation (3), the optimal value for λ 

was found to be 0.2680. Substituting λ into equation (2), we calculated the values for w
0
 to 

w
7
 as 0.0824, 0.2414, 0.3094, 0.2265, 0.1037, 0.0304, 0.0056 and 0.0006, respectively. The 

value for prior exploration was thus derived from equation (1).
This result presents a bell-shaped exploration distribution with more of the lag effect 

found between year 2 (weighted by w
1
) and year 5 (weighted by w

4
), suggesting that the time 

lag between the beginning of exploratory investments and the commercialization of such 
investments in the semiconductor industry was 2 to 5 years. This finding is consistent with 
evidence from prior studies as well as field experience. Previous research has found that for 
the two-digit SIC electrical and electronics industry (SIC 36), the lag period for having a 
major impact is about 3 to 5 years (Lev and Sougiannis, 1996). The semiconductor industry 
is one of the most technology-intensive of the SIC 36 industries. Thus, a relatively long lag 
period, such as the 3 to 5 years is to be expected. As predicted by the famous Moore’s Law, 

3 The sum of squared residuals was calculated as 
4 We also tested multivariate linear regression results for k = 6 and k = 7, these robustness tests produce 

consistent results; the sign and significance of variables were unchanged.
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for decades, the semiconductor industry has needed approximately 3 years to transition to 
each new technological generation. Semiconductor companies usually invest significant 
resources in R&D for new technologies. This R&D occurs one or two generations before the 
technology commercialization.

Table 2 presents the descriptive statistics and correlation matrix for all variables. The 
covariates consistently have low correlations with one another and thus there is no serious 
multicollinearity problem. Prior exploration shows a high correlation with current 
exploration, r = .68, so we demean these two variables in the following analysis.

Using a fixed-effects panel regression, we examined the influence of uncertainty on 
exploration and exploitation. The results in Table 3 show that uncertainty is positively 
associated with exploration. Uncertainty has an insignificant effect on exploitation. 
Hypothesis 1 is supported. We ran a fixed-effects panel regression for exploitation on prior 
exploration to test Hypothesis 2 (see Table 4). Model 3 reports the regression with only 
control variables. Model 4 reports the full model. The results from Model 4 show that the 
prior exploration effect on exploitation is positive and significant (p < .01). Accordingly, 
Hypothesis 2 is supported.
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TABLE 3  Multi-Variable Linear Regression with Fixed-Effect Dependent Variable: 
Exploration/Exploitation

Dependent Variables: Exploration Dependent Variables: Exploitation

Variables Model 1 Variables Model 2

Uncertainty 0.0671** Uncertainty 0.0257 

(0.0268) (0.0297)

Exploitation 0.1062** Prior Exploration 0.2097**

(0.0422) (0.0660)

Prior Exploration -0.2812** Exploration 0.1293**

(0.0590) (0.0514)

Firm Size (log of sales) -0.0479** Firm Size (log of sales) 0.0550**

(0.0078) (0.0086)

Firm Age -0.0024 Firm Age -0.0035 

(0.0023) (0.0025)

Current Ratio 0.0019 Current Ratio 0.0003 

(0.0012) (0.0013)

Debt/Equity Ratio -0.0134** Debt/Equity Ratio -0.0140**

(0.0039) (0.0043)

Industry Growth -0.0253 Industry Growth 0.0076 

(0.0160) (0.0177)

Industry Concentration 0.1227 Industry Concentration 0.5404 

(0.3352) (0.3690)

N 526 N 526

R 2 (Within) 0.2338 R 2 (Within) 0.1542

R 2 (Overall) 0.0014 R 2 (Overall) 0.0824

Note: +p < .10. *p < .05. **p < .01.
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TABLE 4  Multi-Variable Linear Regression with Fixed-Effect Dependent Variable: 
Exploitation

Variables Model 3 Model 4 Model 5

Prior Exploration 0.1757** 0.2097**

(0.0650) (0.0660)

Current Exploration 0.1293**

(0.0514)

Uncertainty 0.0318 0.0349 0.0257 

(0.0299) (0.0297) (0.0297)

Firm Size (log of sales) 0.0479** 0.0495** 0.0550**

(0.0084) (0.0084) (0.0086)

Firm Age -0.0049+ -0.0039 -0.0035 

(0.0025) (0.0025) (0.0025)

Current Ratio 0.0009 0.0006 0.0003 

(0.0013) (0.0013) (0.0013)

Debt/Equity Ratio -0.0122** -0.0159** -0.0140**

(0.0040) (0.0043) (0.0043)

Industry Growth 0.0015 0.0044 0.0076 

(0.0178) (0.0177) (0.0177)

Industry Concentration 0.4978 0.5640 0.5404 

(0.3728) (0.3711) (0.3690)

N 526 526 526

R 2 (Within) 0.1287 0.1485 0.1542

R 2 (Overall) 0.0750 0.0831 0.0824

Note: +p < .10. *p < .05. **p < .01.
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Table 5 shows the estimates from the fixed-effects panel regression analysis with the 
firm’s performance as the dependent variable. Model 5 presents the results with the control 
variables added and thus serves as the base model. In Models 6, 7, and 8, we added the 
exploration and exploitation variables. The sign and significance of the exploitation 
coefficients is in line with expectation (p < .01). Thus, Hypothesis 3 that exploitation 
positively impacts firm performance is confirmed.

TABLE 5  Multi-Variable Linear Regression with Fixed-Effect Dependent Variable: 
Firm Performance (ROA)
Variables Model 6 Model 7 Model 8 Model 9 Model 10

Prior Exploration 0.1573+ 0.0922 -0.0006 

(0.0824) (0.0795) (0.0790)

Exploitation 0.3791** 0.3708** 0.4058**

(0.0565) (0.0569) (0.0556)

Current Exploration -0.3298**

(0.0614)

Uncertainty 0.1011** 0.1039** 0.0891** 0.0910** 0.1131**

(0.0377) (0.0376) (0.0360) (0.0361) (0.0353)

Firm Size (log of sales) 0.0596** 0.0610** 0.0414** 0.0427** 0.0269**

(0.0106) (0.0106) (0.0105) (0.0105) (0.0106)

Firm Age 0.0038 0.0047 0.0056+ 0.0061* 0.0053+

(0.0032) (0.0032) (0.0030) (0.0031) (0.0030)

Current Ratio 0.0015 0.0012 0.0012 0.0010 0.0017 

(0.0017) (0.0017) (0.0016) (0.0016) (0.0016)

Debt/Equity Ratio -0.0049 -0.0083 -0.0003 -0.0024 -0.0068 

(0.0051) (0.0054) (0.0049) (0.0052) (0.0052)

Industry Growth 0.0724** 0.0750** 0.0718** 0.0733** 0.0650**

(0.0225) (0.0225) (0.0215) (0.0215) (0.0210)

Industry Concentration 1.6876** 1.7469** 1.4989** 1.5378** 1.5782**

(0.4708) (0.4705) (0.4505) (0.4516) (0.4384)

N 526 526 526 526 526

R 2 (Within) 0.1222 0.1292 0.2013 0.2037 0.2514

R 2 (Overall) 0.2138 0.1836 0.2262 0.2065 0.2788

Note: +p < .10. *p < .05. **p < .01.
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We introduced Models 9 and 10 to assess the mediating effect of exploitation on prior 
exploration and performance. According to Baron and Kenny (1986), exploitation can be 
considered a mediator if (a) prior exploration significantly predicts firm performance, (b) 
prior exploration significantly predicts exploitation, and (c) exploitation significantly 
predicts firm performance controlling for prior exploration. In Table 5, Model 7 shows that 
prior exploration has a positive effect on a firm’s performance (p < .10). In Table 4, the 
coefficients in Models 4 and 5 support a positive prior exploration effect on exploitation (p < 
.01). Furthermore, in Table 5, Models 9 and 10 suggest that exploitation significantly and 
positively impacts a firm’s performance with prior exploration controlled (p < .01). When 
exploitation is included in the prior exploration regression on firm performance with 
controls, the influence of prior exploration is insignificant; indicating a full mediation effect. 
Thus, the above results significantly support Hypothesis 4, that exploitation mediates the 
effect of prior exploration on performance.

5. Discussions, Limitations, and Conclusions
Balancing exploration and exploitation is an important strategy for firms to outperform 

others, yet not much empirical research clearly elucidates how a firm can do so to gain 
benefits. We posed two research questions for our study: (a) how does uncertainty influence 
exploration and exploitation, and (b) what was the relationship between exploration and 
exploitation and its effect on firm performance? Drawing on real options reasoning, we 
found that uncertainty is positively related to exploration and that exploitation was a 
mediator that fully mediated the relationship between prior exploration and firm 
performance. 

This study finds that uncertainty is positively related to exploration while it poses an 
insignificant effect on exploitation. The empirical results suggest that firms invest more 
exploratory investments in the face of uncertainty, indirectly implying a higher value for 
options created by such investments under uncertainty.

Our findings suggest that exploitation plays a key role in materializes the outcomes of 
exploration and that exploration and exploitation are balanced over time to create value for 
firms. This result supports an alternative enhanced view (Vermeulen and Barkema, 2001; 
Lavie and Rosenkopf, 2006) that balances exploration and exploitation over time and over 
domains. Additionally, the result on the positive effect of prior exploration on exploitation 
highlights the role of path-dependency in technology management, echoing Cohen and 
Levinthal’s (1994) statement that “fortune favors the prepared”.
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Although our results provide support for our arguments, some caution is warranted as 
we study just a single industry. Although we consider that the semiconductor industry is the 
best choice for revealing exploration and exploitation activities under uncertainty, our results 
might not be generalizable to other industries. For example, our binomial lag methodology 
identified an optimal exploration lag pattern on a firm’s performance, yet one must be careful 
in applying this pattern to other industries.

Another limitation of this study is that we cannot match each case of exploitation with 
previous exploration because of the non-additive nature of exploration activities (Vassolo et 
al., 2004), that is, the benefits of these activities interact with subsequent exploitation to 
affect firm performance. Because the purpose of our study was to highlight the sequential 
decisions involving exploration and exploitation, matching specific instances of exploration 
and exploitation was not our major concern. Future research might use a different data 
structure (e.g., a patent database) to examine the influence of the quantity and quality of 
exploration on exploitation.

Furthermore, merely categorizing exploration as real options may not be consistent with 
the real options reasoning used in initial investment (Adner, 2007). However, we believe that 
conceptualizing exploitation as striking options somewhat resolves the concern for the 
“impossibility of proving failure” (Adner and Levinthal, 2004). 

Despite these reservations, our study makes several theoretical and empirical 
contributions to our understanding of exploration and exploitation. First, we broadened the 
use of real options reasoning by integrating ROR with classical exploration-exploitation 
arguments (March, 1991). Second, we resolved the debate between the advocates of the 
crowd-out and alternative enhancing hypotheses on exploration and exploitation. By 
reconceptualizing exploration and exploitation as creating and striking options in two 
functional domains, we uncovered the relationship between exploration and exploitation and 
also the sequences for these two kinds of activity. 

In addition, this study provides new empirical evidence on exploration and exploitation. 
Specifically, it provides empirical support for an alternative enhancing relationship in the 
context of R&D resources management. Few previous studies have provided direct empirical 
evidence for balancing these two activities, although the benefits of doing so are commonly 
recognized. Moreover, it should be kept in mind that investment decisions involving resource 
allocation drive the direction a firm takes in its development activities, and they influence the 
source of the returns. Based on longitudinal data in the semiconductor industry, our findings 
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supported the proposition that decision makers, explicitly or implicitly, appeal to ROR in 
making investment decisions under conditions of uncertainty. 

Our results highlight the danger of short-sighted exploration. As shown in Model 10 in 
Table 5, current exploration has a negative impact on current performance; that is, it takes 
time to realize the benefits of current exploration. By cutting current exploration activities, a 
firm can increase its short-term profitability but suffer long-term returns. Therefore, firms 
must manage their exploration activities cautiously over time.

Finally, our study contributes to our understanding of the performance implications of 
exploration and exploitation under uncertainty. Performance is a function of exploitation, 
which is instrumental in translating prior exploration into returns. Although exploration, 
exploitation, and their strategy implications have been extensively studied conceptually, 
there have been surprisingly few empirical investigations of them (Isobe et al., 2004). The 
few exceptions have addressed the problem in terms of the ambidexterity hypothesis (He and 
Wong, 2004). Although with some limitations, our study provides valuable insight into the 
relationship between exploration, exploitation, and firm performance.



以實質選擇權觀點探討探索性與利用性活動對公司績效之影響：中介效果模型

130

References
Adner, R. 2007. Real options and resource reallocation processes. In Reuer, J. J., and Tong, 

T. W. (Eds.), Advances in Strategic Management (Vol. 24): 363-372. Bingley, 
UK: Emerald Group Publishing Limited. doi: 10.1016/S0742-3322(07)24013-6

Adner, R., and Levinthal, D. A. 2004. What is not a real option: Considering boundaries for 
the application of real options to business strategy. Academy of Management 
Review, 29 (1): 74-85. doi: 10.5465/AMR.2004.11851715

Baliga, B. R., Moyer, R. C., and Rao, R. S. 1996. CEO duality and firm performance: What’s 
the fuss?. Strategic Management Journal, 17 (1): 41-53. doi: 10.1002/(SICI) 
1097-0266(199601)17:1<41::AID-SMJ784>3.0.CO;2-#

Baron, R. M., and Kenny, D. A. 1986. The moderator-mediator variable distinction in social 
psychological research: Conceptual, strategic, and statistical considerations. 
Journal of Personality and Social Psychology, 51 (6): 1173-1182. doi: 10.1037/ 
0022-3514.51.6.1173

Beckman, C. M., Haunschild, P. R., and Phillips, D. J. 2004. Friends or strangers? Firm-
specific uncertainty, market uncertainty, and network partner selection. 
Organization Science, 15 (3): 259-275. doi: 10.1287/orsc.1040.0065

Benner, M. J., and Tushman, M. 2002. Process management and technological innovation: A 
longitudinal study of the photography and paint industries. Administrative Science 
Quarterly, 47 (4): 676-706. doi: 10.2307/3094913
. 2003. Exploitation, exploration, and process management: The productivity 
dilemma revisited. Academy of Management Review, 28 (2): 238-256. doi: 
10.5465/AMR.2003.9416096

Bowman, E. H., and Hurry, D. 1993. Strategy through the option lens: An integrated view of 
resource investments and the incremental-choice process. Academy of 
Management Review, 18 (4): 760-782. doi: 10.5465/AMR.1993.9402210157

Burgelman, R. A. 2002. Strategy as vector and the inertia of coevolutionary lock-in. 
Administrative Science Quarterly, 47 (2): 325-357. doi: 10.2307/3094808

Che, M. H. 1971. Treatment of distributed lags in the measurement of advertising 
effectiveness. Unpublished doctoral dissertation of Cornell University, Ithaca, NY.

Cohen, W. M., and Levinthal, D. A. 1990. Absorptive capacity: A new perspective on 
learning and innovation. Administrative Science Quarterly, 35 (1): 128-152. doi: 
10.2307/2393553



臺大管理論叢 第27卷第3期

131

. 1994. Fortune favors the prepared firm. Management Science, 40 (2): 227-251. 
doi: 10.1287/mnsc.43.10.1463

Folta, T. B., and Miller, K. D. 2002. Real options in equity partnerships. Strategic 
Management Journal, 23 (1): 77-88. doi: 10.1002/smj.209

Gupta, A. K., Smith, K. G., and Shalley, C. E. 2006. The interplay between exploration and 
exploitation. Academy of Management Journal, 49 (4): 693-706. doi: 10.5465/
AMJ.2006.22083026

Hannan, M. T., and Freeman, J. 1984. Structural inertia and organizational change. 
American Sociological Review, 49 (2): 149-164. doi: 10.2307/2095567

He, Z. L., and Wong, P. K. 2004. Exploration vs. exploitation: An empirical test of the 
ambidexterity hypothesis. Organization Science, 15 (4): 481-494. doi: 10.1287/
orsc.1040.0078

Holmqvist, M. 2004. Experiential learning processes of exploitation and exploration within 
and between organizations: An empirical study of product development. 
Organization Science, 15 (1): 70-81. doi: 10.1287/orsc.1030.0056

Isobe, T., Makino, S., and Montgomery, D. B. 2004. Exploitation, exploration, and firm 
performance: The case of small manufacturing firms in Japan. Singapore, 
Singapore: Research Collection Lee Kong Chian School of Business.

Jansen, J. J. P., Van den Bosch, F. A. J., and Volberda, H. W. 2006. Exploratory innovation, 
exploitative innovation, and performance: Effects of organizational antecedents 
and environmental moderators. Management Science, 52 (11): 1661-1674. doi: 
10.1287/mnsc.1060.0576

Katila, R., and Ahuja, G. 2002. Something old, something new: A longitudinal study of 
search behavior and new product introduction. Academy of Management Journal, 
45 (6): 1183-1194. doi: 10.2307/3069433

Kogut, B., and Kulatilaka, N. 1994. Operating flexibility, global manufacturing, and the 
option value of a multinational network. Management Science, 40 (1): 123-139. 
doi: 10.1287/mnsc.40.1.123

. 2001. Capabilities as real options. Organization Science, 12 (6): 744-758. doi: 
10.1287/orsc.12.6.744.10082

Lavie, D., and Rosenkopf, L. 2006. Balancing exploration and exploitation in alliance 
formation. Academy of Management Journal, 49 (4): 797-818. doi: 10.5465/
AMJ.2006.22083085



以實質選擇權觀點探討探索性與利用性活動對公司績效之影響：中介效果模型

132

Lev, B., and Sougiannis, T. 1996. The capitalization, amortization, and value-relevance of 
R&D. Journal of Accounting and Economics, 21 (1): 107-138. doi: 10.1016/ 
0165-4101(95)00410-6

Levinthal, D. A., and March, J. G. 1993. The myopia of learning. Strategic Management 
Journal, 14 (Supplement-2): 95-112. doi: 10.1002/smj.4250141009

Lubatkin, M. H., Simsek, Z., Ling, Y., and Veiga, J. F. 2006. Ambidexterity and performance 
in small-to medium-sized firms: The pivotal role of top management team 
behavioral integration. Journal of Management, 32 (5): 646-672. doi: 10.1177/ 
0149206306290712

March, J. G. 1991. Exploration and exploitation in organizational learning. Organization 
Science, 2 (1): 71-87. doi: 10.1287/orsc.2.1.71

McGrath, R. G. 1997. A real options logic for initiating technology positioning investments. 
Academy of Management Review, 22 (4): 974-996. doi: 10.5465/AMR.1997. 
9711022113

. 1998. Only fools rush in? Using real options reasoning to inform the theory of 
technology strategy: Response to Garud, Kumaraswamy, and Nayyar. Academy of 
Management Review, 23 (2): 214-216.
. 1999. Falling forward: Real options reasoning and entrepreneurial failure. 
Academy of Management Review, 24 (1): 13-30. doi:  10.2307/259034

McGrath, R. G., Ferrier, W. J., and Mendelow, A. L. 2004. Real options as engines of choice 
and heterogeneity. Academy of Management Review, 29 (1): 86-101. doi: 
10.2307/20159011

McGrath, R. G., and Nerkar, A. 2004. Real options reasoning and a new look at the R&D 
investment strategies of pharmaceutical firms. Strategic Management Journal, 25 
(1): 1-21. doi: 10.1002/smj.358

Miller, K. D., and Arikan, A. T. 2004. Technology search investments: Evolutionary, option 
reasoning, and option pricing approaches. Strategic Management Journal, 25 (5): 
473-485. doi: 10.1002/smj.392

Miller, K. D., and Folta, T. B. 2002. Option value and entry timing. Strategic Management 
Journal, 23 (7): 655-665. doi: 10.1002/smj.244

Motorola Inc. 2001. 2000 Annual Report.
Nerkar, A. 2003. Old is gold? The value of temporal exploration in the creation of new 

knowledge. Management Science, 49 (2): 211-229. doi: 10.1287/mnsc.49. 
2.211.12747



臺大管理論叢 第27卷第3期

133

Ravenscraft, D., and Scherer, F. M. 1982. The lag structure of returns to research 
and development. Applied Economics , 14 (6): 603-620. doi: 10.1080/ 
00036848200000036

Rosenkopf, L., and Nerkar, A. 2001. Beyond local search: Boundary-spanning, exploration, 
and impact in the optical disk industry. Strategic Management Journal, 22 (4): 
287-306. doi: 10.1002/smj.160

Rothaermel, F. T., and Deeds, D. L. 2004. Exploration and exploitation alliances in 
biotechnology: A system of new product development. Strategic Management 
Journal, 25 (3): 201-221. doi: 10.1002/smj.376

Sorenson, O., McEvily, S., Ren, C. R., and Roy, R. 2006. Niche width revisited: 
Organizational scope, behavior and performance. Strategic Management Journal, 
27 (10): 915-936. doi: 10.1002/smj.550

Sørensen, J. B., and Stuart, T. E. 2000. Aging, obsolescence, and organizational innovation. 
Administrative Science Quarterly, 45 (1): 81-112. doi: 10.2307/2666980

Spitzer, J. H. 1974. The rates of return to capital, advertising, and research and 
development. PhD dissertation of Department of Economics of Duke University, 
Durham, NC.

Tushman, M. L., and O’Reilly, C. A. 1996. Ambidextrous organization: Managing 
evolutionary and revolutionary change. California Management Review, 38 (4): 
8-29. doi: 10.2307/41165852

Uotila, J., Maula, M., Keil, T., and Zahra, S. A. 2009. Exploration, exploitation, and financial 
performance: Analysis of S&P 500 corporations. Strategic Management Journal, 
30 (2): 221-231. doi: 10.1002/smj.738

Vassolo, R. S., Anand, J., and Folta, T. B. 2004. Non-additivity in portfolios of exploration 
activities: A real options-based analysis of equity alliances in biotechnology. 
Strategic Management Journal, 25 (11): 1045-1061. doi: 10.1002/smj.414

Vermeulen, F., and Barkema, H. 2001. Learning through acquisitions. Academy of 
Management Journal, 44 (3): 457-476. doi: 10.2307/3069364

Zajac, E. J., Kraatz, M. S., and Bresser, R. K. F. 2000. Modeling the dynamics of strategic 
fit: A normative approach to strategic change. Strategic Management Journal, 21 
(4): 429-453. doi: 10.1002/(SICI)1097-0266(200004)21:4<429::AID-
SMJ81>3.0.CO;2-#



以實質選擇權觀點探討探索性與利用性活動對公司績效之影響：中介效果模型

134

作者簡介
*趙雨潔
趙雨潔為國立臺灣大學國際企業學系策略管理組博士，目前任職於國立屏東科技

大學企業管理學系助理教授，研究興趣為企業成長、企業併購、與策略創新等。

Yu-Chieh Chao is an Assistant Professor of the Department of Business Administration at 
National Pingtung University of Science and Technology. She received her Ph. D. in strategic 
management from National Taiwan University. Her research interests include: firm growth, 
mergers and acquisitions, and strategic innovation.

鄭鈞云

鄭鈞云為國立臺灣大學國際企業學系策略管理組博士，目前為東吳大學企管系助

理教授，研究興趣為策略管理與組織理論。

Chun-Yun Cheng is an Assistant Professor at the Department of Business Administration, 
Soochow University. She received her Ph. D. in strategic management from National Taiwan 
University. Her research interests include strategic management and Organizatinal Theory.

湯明哲

湯明哲教授為美國麻省理工史隆管理學院 (MIT Sloan School)策略管理博士，曾任
教於美國伊利諾大學香檳校區 (University of Illinois at Urbana-Champaign)（1985年∼
1995年），並於 1991年獲終身教職 (tenure)。1994年任教香港科技大學，於 1995年返
國擔任長庚大學管理學院工管系系主任，1996年轉赴臺大國企系任教並擔任臺大管理
學院 EMBA第一任執行長，進修推廣部主任，及副校長等職。並曾擔任聯發科技獨立
董事。現擔任富邦金控獨立董事。研究專長為：(1)產業分析，尤見長於競爭策略；(2)
進入國際市場之策略；(3)科技與策略之互動；湯教授曾發表文章於Management 
Science, Strategic Management Journal, Journal and Management Studies等期刊。

 Professor Ming-Je Tang received his Ph.D. in Strategy and Policy from Sloan School of 
Management, MIT in 1985.  He subsequently taught and was tenured at University of Illinois at 

  感謝三位匿名審查委員與編輯團隊給予本研究之寶貴意見與建議，使本研究得以更臻完善。感謝科技
部對本研究之經費補助 (MOST 103-2410-H-020-018)。

  The authors thank three anonymous reviewers and the editor for their constructive comments and suggestions 
that have greatly improved the manuscript. Financial support from the Ministry of Science and Technology 
(MOST 103-2410-H-020-018) is greatly appreciated.

* E-mail: ycchao@mail.npust.edu.tw



臺大管理論叢 第27卷第3期

135

Urbana-Champaign. He also served as Visiting Associate Professor at Hong Kong University of 
Science and Technology.  In 1995, Professor Tang went back to Taiwan and became the 
department head of Industrial Management at Chang Gung University.  In 1996, he joined the 
faculty of the Department of International Business, NTU, found the EMBA program, and 
served as Vice President of NTU. Professor Tang’s research interests include industry analysis 
and competitive strategies, international entry strategies, and technology strategy.  He has 
published in Management Science, Strategic Management Journal, Journal of Management 
Studies, and other international business and management journals. 

黃逸平

黃逸平為國立臺灣大學國際企業學系策略管理組博士候選人，目前任職於電子時

報國際中心資深分析師兼主任，研究興趣為市場／產業聚合現象及此聚合現象下之公

司行為。

Yi-Ping Huang is currently a Ph. D. candidate of the department of Business 
Administration at National Taiwan University. He is Senior Analyst and Director at 
DIGITIMES. His research primarily focuses on Market/Industry convergence phenomenon and 
the related firm behavior.



以實質選擇權觀點探討探索性與利用性活動對公司績效之影響：中介效果模型

136


