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Abstract
This article examines the sequencing and timing of firms’ strategic responses after significant industry 
disruption. We show that it is not the single strategic choice or response per se, but the sequencing and 
patterns of consecutive strategic responses that drive a firm’s adaptation and survival in the aftermath of a 
shift in the industry. We find that firms’ renewal efforts involved differential adaptability in finding balance at 
the juxtaposition of responding to demand-side pressures and choosing a path of new capability acquisition 
efficiently. Our study underscores the importance of taking a sequencing approach to studying strategic 
responses to industry disruption.
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Research on dynamic capabilities and strategic renewal suggests that firms must continuously invent 
and upgrade their capabilities to maintain competitive advantage and growth in a changing environ-
ment (Argyres, 1996; Verona and Ravasi, 2003; Zollo and Winter, 2002). Shifts in the competitive 
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environment can be triggered by new technology, supply-side shocks, changing customer prefer-
ences, and industry deregulation and re-regulation—all of which require strategic adaptation and 
renewal of competencies (Augier and Teece, 2009; Eisenhardt and Martin, 2000; Tripsas, 1997). 
Sudden escalations of competitive pressures and customer expectations require new firm-level com-
petencies (Helfat and Peteraf, 2003; Mahoney and McGahan, 2007). Lack of firm-level adaptive 
capability to re-align with industry conditions can lead to firm failure (Capron and Mitchell, 1998; 
Helfat et al., 2009).

In responding to a major shift in the competitive environment, firms often differ in their strate-
gic choices. Specifically, firms may differ in the sequencing of their strategic responses to changes 
over time. Exemplary contributions in strategy highlight the importance of examining firms’ 
sequencing or patterns of strategic choices and initiatives (e.g. Burgelman, 1983; Mintzberg and 
Waters, 1982; Penrose, 1960). However, the empirical research in strategy typically continues to 
take a discrete approach by focusing on a single competitive move or strategic choice at a point in 
time (Langley et al., 2013). Examining the sequencing of specific strategic responses over time is 
important because in an increasingly competitive environment, it is the firm’s series of consecutive 
competitive moves that shapes its long-term ability to survive and prosper. Our understanding of 
competitive dynamics is particularly lacking concerning the consequences of strategic responses 
after significant industry deregulation where a once highly constrained managerial discretion is 
broadened due to the lifting of controls on pricing, entry-exit, and expansion-acquisition. Thus, our 
research study investigates the consequences of the sequencing of firms’ strategic responses fol-
lowing a disruptive deregulation that ended an extended time-period of reduced managerial discre-
tion and opened substantial strategic options.

After deregulation, incumbent firms participating in time-based competition must acquire new 
competencies to adaptively respond to their rivals within this new competitive landscape. 
Cooperative strategies such as acquisitions can enable firms to quickly access critical resources 
and to reconfigure their resource combinations to re-align with new industry conditions brought 
about by these shifts (Chen et al., 2012; Garrette et al., 2009; Pacheco-de-Almeida and Zemsky, 
2007). Yet firms often differ in the timing of such initiatives (Carow et al., 2004; Haleblian et al., 
2012). The timing of acquisitions as strategic responses can shape the adaptive ability following 
deregulation, because there is a limited set of acquisition targets (Yip, 1982), and only some of 
these target firms offer a strategic fit (Mahoney and Pandian, 1992). Thus, to develop a better 
understanding of competition in the aftermath of a major industry deregulation and what sets apart 
survivors from failures, it is important to examine both the sequencing and timing of strategic 
responses by industry firms in the post-deregulation period.

To address this research gap, we examine the sequencing and timing of strategic responses by 
Class I US railroad companies during the post-deregulation period of 1980 through 2003. This 
time-period begins with the passage of the 1980 Staggers Rail Act, which ended an almost century-
long period of regulation by the Interstate Commerce Commission (Winston et al., 1990). In this 
time-period,

not only did regulators permit rail executives greater freedom to abandon unprofitable segments and 
acquire new lines, they also allowed rail leaders to circumvent regulations that restricted rail ownership of 
other modes of transportation. As a result, railroad officials gained access to markets that only motor and 
water carriers could exploit. The markets that railroads served suddenly increased. (Burns, 1998: 
174–175)

The post-deregulation period was characterized by competitive acquisitions and industry consoli-
dation. Of the total of 40 Class I railroads that operated in the United States prior to deregulation, 
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only 9 of these railroads survived as an independent legal entity until 2003 when the Surface 
Transportation Board implemented a moratorium on railroad acquisitions (Berman, 2010).

In the current study, we seek to make at least three contributions to the research literatures on 
strategic renewal and competitive strategy. First, our study’s unique focus on the sequencing of 
response strategies enables us to demonstrate that it is not the single strategic choice or response 
per se, but the sequencing of consecutive strategic responses that drives incumbent firms’ adapta-
tion and survival in the aftermath of a significant shift in the industry. Firms achieve higher profit-
ability when they give attention to both sequencing and the timing of these adaptive moves in 
relation to the pioneers in the industry.

Second, we demonstrate that how incumbent firms specifically modify their resource base after 
deregulation is critical for their survival. Reconfiguration of a firm’s resource base under rapid 
change is far from fully understood, especially in terms of the sequencing of moves for compe-
tency development in time-based competition (Kor and Mahoney, 2005; Walker et al., 2002). We 
find that firms that grew their competencies strategically showed a positive differential adaptability 
after deregulation. These survivors were at a unique juxtaposition of responding to demand-side 
pressures (Priem et al., 2012; Shah and Tripsas, 2007) and choosing a path of new capability acqui-
sition in efficient and effective ways. These firms not only responded to new customer demands 
and competitive pressures, but also chose a superior sequencing of the strategic moves of leverag-
ing and stretching firm-level capabilities.

Third, we show the critical role of acquisitions in strategic renewal after industry disruption. 
Research reveals that acquisitions often yield negative financial results for acquirers (King et al., 
2004) where performance is captured by abnormal stock market returns following acquisition 
announcements (Zollo and Meier, 2008). However, by focusing on a single acquisition at a point 
in time, it is difficult to understand what happens to the population of industry firms, and whether 
incumbents in the industry survive an important disruption in the competitive environment. We 
show that the surviving firms possessed the foresight to view the industry disruption not only as a 
threat, but also as an opportunity, and that each of their acquisition choices was part of a longer-
term strategic vision. If acquisitions were examined as independent events, the big picture would 
have been lost, and the value creation and capture of these strategic moves would not be fully 
considered (McGrath, 1999; Smit and Moraitis, 2010).

Industry disruption and sequencing of strategic responses

The empirical research in strategy has typically followed a discrete approach by focusing on a 
single competitive move or strategic choice at a point in time (Langley et al., 2013). We are now 
beginning to see a change to this approach where research studies consider multiple strategic 
choices or responses of firms (Carow et al., 2004; Haleblian et al., 2012; Shi and Prescott, 2011, 
2012). An exemplar is the acquisition and alliance research where studies now investigate the 
experience of firms in acquisitions (or alliances) over time, and examine the effects of acquisition 
experience, rate, and the variability of rate on firm performance (Haleblian and Finkelstein, 1999; 
Laamanen and Keil, 2008). Such research enables us to better understand how firms develop or 
improve their acquisition capabilities.

Several empirical studies in this domain examine the sequencing of acquisitions and alliances 
of firms. Shi and Prescott (2011) identify different sequential patterns that firms followed in their 
acquisition and alliances. The study focuses on the specialty pharmaceuticals segment, which saw 
the emergence of new business opportunities in relation to the US Orphan Drug Act of 1984, and 
finds that firms with a predictable pattern (i.e., a consistent rhythm) of acquisitions and alliances 
achieve the highest levels of economic profitability (Tobin’s Q). In the same industry, Shi and 
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Prescott (2012) further show that firms perform better when the rhythm (pacing) of their alliance 
activity follows those of their rivals.

Klarner and Raisch (2013) investigate European insurance firms’ strategic response patterns 
(entry into a new business segment; entry into a new country; and refocusing) in a time-period of 
industry deregulation that allowed firms to compete across all European markets. The study shows 
that firms with regular change rhythms with regularly spaced intervals outperform firms that have 
irregular change rhythms. Irregular rhythms involved: frequent changes followed by short stability 
periods, long stability periods interrupted by short periods of change, or irregularly switching 
between change and stability.

These recent studies enable a more complete view in understanding firm’s strategic responses 
over time, and are instrumental in highlighting the role of strategic response frequency and rhythms 
in driving a firm’s success. In the broader literature, however, several weaknesses remain. For 
example, many studies in acquisition research domain fail to connect a firm’s acquisition experi-
ence to the content of acquisitions, that is, what the acquisition entails and why it was conducted 
in the first place (specific purpose). Acquisitions as a mode of strategic response are not examined 
as part of the firm’s existing and evolving corporate strategy. Likewise, the competitive environ-
ment of strategic responses is relegated to the background and reduced to control variables. Such 
an approach is problematic when the change in the environment calls for a specific response in 
strategy (not just any change). Furthermore, the inter-linkages between the specific responses as a 
path of strategic responses are not identified and examined. Even though the studies consider that 
firms conducted multiple responses (e.g. frequency and rhythm of acquisitions), we do not fully 
understand how these responses fit with the firm’s corporate and competitive strategy trajectories 
and the industry evolution. We are missing the big picture.

Acknowledging these weaknesses, there have been calls in the literature for future research that 
reveals the content of a firm’s strategic response program (e.g. acquisition program). For example, 
Laamanen and Keil (2008) suggest that

we regard acquisition program content characteristics, such as the relatedness or complementarity of 
different transactions or their fit with the overall strategic goal pursued in the acquisition program, 
important for further advancing the understanding of the performance of acquisition programs. (p. 670)

The current study addresses these calls in the research literature by linking content and sequencing 
of strategic responses to the evolution of the firm’s corporate strategy.

Our study brings all three of these elements to the foreground of research: (1) firms’ evolving 
corporate strategy, (2) the competitive environment in which firms’ strategic responses are embed-
ded, and (3) the sequential linkages among incumbent firms’ responses. Our research study is dis-
tinct from past studies in considering firms’ strategic responses on a continuum where one strategic 
response prepares the firm for the next response as a major industry disruption unfolds. Here, the 
firm’s strategic response combines the change in corporate-level growth strategy (Ansoff, 1965) 
and the strategic choice of mode of growth (internal growth vs acquisitions), and these choices 
shape the competitive positioning of the firm in the new environment (e.g. cost-effectiveness and 
differentiation).

In pursuing our research objective, we focus on the sequencing of incumbent firms’ strategic 
responses in the aftermath of an industry disruption. Disruptions in the firm’s environment can 
redefine the competitive landscape in which the firm operates and can make a firm’s specific com-
petencies less relevant, if not obsolete. Such disruptions may be driven by a range of factors includ-
ing breakthrough technology, supply-side shocks, shifts in customer demand and preferences, and 
new industry regulation or deregulation (Kim and Prescott, 2005; Tripsas, 1997). For example, 
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industry deregulation can trigger a chain of adaptive responses by at least some firms that alter the 
competitive landscape (Peteraf and Reed, 2007; Reger et al., 1992). The effects of deregulation 
usually unfold over time but can result in a new set of competitive rules of the game. To appreciate 
the magnitude of change that deregulation can cause, one must understand the kinds of restrictions 
regulations can place on industry firms (Reger et al., 1992; Spulber, 1989). Regulated firms are 
typically restricted in the range of products and services they can offer and the scope of the geo-
graphic market they can serve (Smith and Grimm, 1987). When market entry- and exit-decisions 
are controlled by regulations, competition is restricted in the entire market or certain geographical 
regions (Mahon and Murray, 1981). It is not uncommon for such controls to be combined with 
price regulation, where a governmental agency plays a critical role in the setting of rates for differ-
ent product and service categories (Guthrie et al., 1991). Due to restrictions on market entry, firms 
cannot always take advantage of emerging opportunities to leverage their competencies (Penrose, 
1959; Reger et al., 1992). Due to market exit restrictions, firms may be forced to operate in markets 
despite low or negative economic returns (Jayaratne and Strahan, 1998). Firms’ inability to change 
their pricing strategy freely in a regulated industry can be a competitive disadvantage when these 
firms face rivalry from substitute products and services. Thus, heavily regulated firms may suffer 
from operational inefficiencies, poor capital utilization, and lack of managerial experience in com-
peting in environments where higher managerial discretion and flexibility are allowed (Phillips, 
1991; Spulber, 1989).

Following a major industry deregulation—and using Ansoff’s (1965) framework—firms have 
four growth-based response options in relation to their corporate strategy: (1) stay in the current 
market (market penetration), (2) grow into new markets using the same products (market develop-
ment), (3) diversify into other (related) transportation modes or international markets (product or 
international diversification), or (4) diversify into new markets with new products (i.e. unrelated 
diversification). The unrelated diversification option is often undesirable (and was not chosen by 
any of the railroads); thus, we do not consider it further in this study. Beyond the first option of 
market penetration, of the other two strategic response options, we first provide the rationale for 
why it is better for firms to switch from their status quo growth strategy to market development 
strategy (i.e. expand in the railroad industry nationally), and why it would be a mistake for firms to 
diversify into other transportation modes or international markets from the beginning. Then, we 
differentiate between product diversification and international diversification, and provide the rea-
soning for why there is value to be gained by first pursuing a product diversification strategy that 
is followed by international diversification.1

A major industry deregulation represents a research opportunity to investigate incumbents’ stra-
tegic renewal efforts as they can grow in new directions (Wiggins and Ruefli, 2002). However, 
before venturing into uncharted territories, these firms first must strengthen their core competen-
cies and overcome their inherited weaknesses from the regulation era. Firms transitioning out of a 
regulatory regime often suffer from operational and scale-based inefficiencies that put them at a 
cost disadvantage. Under market entry and exit restrictions, firms accumulate under-utilized assets 
and redundancies in their operations (Winston et al., 1990). Such inefficiencies can be especially 
damaging when firms start to compete on the basis of price. As industry players will attempt to 
differentiate themselves also through higher quality of products and services, customer expecta-
tions are likely to rise along many dimensions. Thus, recalibration of incumbent firms’ competen-
cies in their main business domain is essential.

Recalibration of the existing competencies in a significantly deregulated environment can be 
accomplished with a market development strategy (Ansoff, 1965) where a firm provides its prod-
ucts and services to new markets (e.g. expansion of the railroad network). Combining the market 
development strategy with acquisitions enables firms to eliminate inefficiencies and capture new 
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economies quickly. When a focal railroad acquires another railroad in the same region, it achieves 
savings by eliminating redundancies where rail operations overlap. These efficiencies are vital to 
the ability to attain a more cost- and price-competitive position vis-à-vis rivals. With the combined 
resources, the new firm will be in a stronger position to invest in new technologies (e.g. railroad 
computerized signaling and scheduling technologies to improve service efficiency and timeliness) 
that place the firm ahead of its rivals (Kim and Finkelstein, 2009; Lee and Lieberman, 2010). 
Railroads also acquired other railroads with tracks contiguous to theirs, which allowed geographi-
cal expansion of their lines. Acquisition of a rival railroad in an adjacent market gives the firm the 
ability to differentiate itself through an extended geographical service where clients use the one 
service provider to ship goods across multiple regions (Kor and Leblebici, 2005). This combina-
tion of market development and acquisition strategy enables firms to capture scale and geographi-
cal economies (Ansoff, 1965; Chandler, 1990) without adding to the existing (excess) capacity and 
rivalry in a market (Caves and Porter, 1977; Rumelt, 1984).

Despite the urgency to revitalize capabilities following industry disruption, some incumbents 
may continue their pre-deregulation growth strategy—market penetration via internal growth. This 
strategy will fall short of benefits from market development via acquisition strategy for two main 
reasons. First, the acquisition of a rival player allows for increased cost savings and efficiencies 
(e.g. elimination of redundant tracks) than a player can achieve in isolation (by eliminating its own 
under-utilized tracks). By pooling the resources of two companies, a firm would be in a stronger 
position to invest in new technology that increases the efficiency and reliability of its services, 
which serve as a differentiator. Second, the acquisition of a competitor with operations in different 
geographical region gives immediate access to a new customer base, whereas setting up new oper-
ations and developing a new client base can take years to achieve.

Therefore, as an initial response strategy following a major deregulation, pursuing a market 
development strategy via acquisitions offers value creation and capture opportunities via ineffi-
ciency reduction and fast-paced differentiation (Garrette et al., 2009; Poppo and Zenger, 1998). 
Consequently, those firms that make the transition sooner from their status quo (pre-deregulation) 
market penetration strategy to market development via same industry acquisitions will be in a bet-
ter position to survive in the newly defined environment compared with firms that make this transi-
tion later:

Hypothesis 1. Following a major deregulation, incumbent firms that make the transition sooner 
from the status quo market penetration strategy via internal growth to a market development 
strategy via same industry acquisitions will survive longer than firms that make this transition 
later.

The regulatory restrictions on market entry and exit choices prevent firms from systematically 
exploring diversification opportunities. Even when they can diversify, due to inefficiencies in their 
primary resource base, these firms are not well positioned to leverage their competencies through 
diversification. Yet, once deregulated firms eliminate their inefficiencies and calibrate their com-
petencies in the primary market domain, they are prepared to undertake a related diversification 
strategy. The efficiencies captured and competencies developed through same industry acquisi-
tions provide these deregulated firms the essential financial and managerial resources (slack) to 
successfully enter new (related) business domains (Chandler, 1990; Penrose, 1959; Teece, 1982).

In the competitive landscape of a deregulated industry, related diversification enables firms to 
respond to new customer demands. By offering a broader range of complementary (or substitute) 
products, a firm can become more attractive to its customers (Schilling, 2002). Customer-driven 
diversification takes advantage of demand-side complementarities, where having multiple (related) 
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products increases firm’s attractiveness to customers and their willingness to pay a premium 
(Schmidt and Keil, 2013). This type of competitive diversification strategy is observed in many 
industries, including professional service firms (e.g. law firms providing legal service in multiple 
specialty areas to meet demands of large corporations), the computing industry (e.g. firms provid-
ing hardware products along with services such as solutions and cloud storage for clients), and the 
online vacation planning industry (providing consumers with the ability to book flights, hotels, 
cars, and vacation rentals using one portal). Firms that are among the first movers in a competitive 
diversification strategy can differentiate themselves by offering customers a one-stop shopping 
experience, which reduces customers’ search and transaction costs (Priem, 2007). These firms also 
build reputation, relational capital, and experience-based advantages in delivery of complementary 
services.

Related diversification increases the likelihood of success after the first step of same industry 
expansion via acquisitions, as the efficiencies and stronger market position created in the first step 
allows the incumbent firm to underwrite the risk of expanding into a new area, which involves 
learning and new capability acquisition. Like the first step, pursuing related diversification through 
collaborative strategies such as acquisitions is the preferred choice, because it ensures speedy entry 
into this related business domain where the firm’s new exchange partner has complementary 
resources (Kaul, 2012; Lee and Lieberman, 2010). After deregulation, the bar rises in customer 
expectations of quality, efficiency, and the integration of products and services. These expectations 
can be effectively met in a timely fashion if the firm pursues acquisitions or partnerships that help 
achieve presence in multiple related business domains. In an environment where there is urgency 
for developing new competencies, the set of opportunities and partners can shrink quickly due to 
preemption by early movers (Capron et al., 1998; Haleblian et al., 2012). Thus, timely transition 
from first to second strategic response matters once the industry pioneers initiate the second 
transition.

Hypothesis 2. Post deregulation, incumbent firms that make the transition from market develop-
ment strategy to product diversification strategy sooner will survive longer than firms that make 
the transition later.

The third step for the growth and revitalization of the incumbent firms in the post-deregulation 
period involves expansion into international markets, which generates further scale and scope 
economies (Chandler, 1990; Johanson and Vahlne, 1977, 2009; Silverman, 1999). International 
growth enables the leveraging of existing competencies, including a firm’s brand name and reputa-
tion, technology assets, and in some cases manufacturing and distribution capabilities. In business-
to-business transactions, international growth creates customer responsiveness by enabling 
corporate customers to use the same business partners (e.g., suppliers or distributors) in multiple 
markets. Large firms pursuing international diversification expect their suppliers/distributors to 
follow them into new terrains (Hitt et al., 2006a). Serving these global customers internationally 
increases the depth of the relationship and results in stronger relational (client-specific) capital 
with them. Firms that fail to build an international presence may struggle to keep their large corpo-
rate customers. Loss of such (global) clients can diminish firms’ capacity utilization and scale and 
scope economies, and thereby endanger their survival.

Internationalization can be demanding on managers, because it often involves new capability 
acquisition. Given institutional differences in legal, political, and economic systems and unique 
business practices in different countries (Aguilera and Jackson, 2003; Kostova et al., 2008), expe-
rience-based advantages are valuable internationally. Pioneering industry firms that go overseas 
have an early start in building systems and structures to operate in specific foreign markets. Thus, 



380 Strategic Organization 16(4)

there is value in achieving international diversification through cooperative strategies such as 
acquisitions, which provide the element of speedy market entry and access to resources and com-
petencies needed in this new domain (Markides and Ittner, 1994; Phene et al., 2012). Early acquisi-
tions allow preemption because there is a finite pool of host-country firms with the necessary set 
of capabilities. Finding the right exchange partners is precursor in developing reputation and com-
petency ahead of others. As early acquisitions shrink the pool of desirable foreign partners, it 
becomes increasingly difficult for non-responsive firms to embark on an international growth 
strategy.

Those firms that completed the first two steps (captured by H1 and H2) are likely to have a 
stronger resource base and market position in their primary market, and a broader portfolio of 
related products to offer in new markets—and these two steps provide these firms with a wide 
range of competencies that can be leveraged during international diversification (Hitt et al., 2006b). 
Asset stocks and financial and managerial slack built during the first two steps enable firms to 
make new investments and buffer the expected initial losses in foreign markets. The underpinning 
configuration of competencies that support diversified product offerings also makes firms eco-
nomically attractive to foreign partners (Hitt et al., 2006a). Therefore, we predict that by transition-
ing into international diversification as the next step of their competitive strategy, firms can achieve 
better customer responsiveness, and thus, survive longer in the new environment.

Hypothesis 3. Post deregulation, incumbent firms that make the transition from product diversi-
fication strategy to international diversification strategy sooner will survive longer than firms 
that make the transition later.

Timing of competitive moves and performance outcomes

Next, we consider the consequences of incumbents deviating from the superior path for an 
extended time-period. Even though the key changes in the post-deregulation business landscape 
are observable to all firms, firms differ in how they interpret these changes and their implications 
(Alvarez and Busenitz, 2001; Kor et al., 2007; Penrose, 1959). Maintaining current routines may 
stem from managerial risk aversion to new growth strategies or a misperception that the firm can 
survive this environmental shift by merely exploiting existing business domains (Barr et al., 1992; 
Nelson and Winter, 1982). Managers may also underestimate the speed at which a new set of 
industry strategic factors will emerge and dominate. In this environment, willingness and readi-
ness of certain firms to move forward will set them apart as first movers in the industry (Chen, 
1996; Hambrick et al., 1996).

First-mover advantages can be effective under specific industry conditions. In newly created 
industries or product categories, first movers can gain technological leadership, obtain valuable 
assets, create customer-switching costs, or even shape customer preferences (Lieberman and 
Montgomery, 1988; Thomas, 1996). In cross-industry samples, empirical research shows strong 
first-mover advantages for consumer brands (Urban et al., 1986), consumer goods companies 
(Robinson and Fornell, 1985), industrial goods companies (Robinson, 1988), and markets with 
network effects (Schilling, 2002).

First-mover advantages can be critical in a deregulated industry environment as early attempts 
for market expansion (in the existing, related, and international markets) can be imperative to cre-
ate a differentiated market position ahead of others. Once the market entry and exit restrictions are 
removed, there is time-based competition to enter lucrative market segments, to establish relation-
ships with key customers, and to leverage efficiency and competency gains into competitive pric-
ing and resource bases for further growth. In pursuing these goals, cooperative strategies provide 
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firms with the advantage of speed, but there is a time-based competition in finding the right 
exchange partners with desirable complementary assets (Carow et al., 2004; Haleblian et al., 2012; 
Teece, 1986).

Timing of these sequential moves matters because it impacts the ability of firms to make these 
investments in their competence domains (Ghemawat, 1991; Rumelt et al., 1991; Shi and Prescott, 
2011). Over time, attractive market segments and positions become entrenched (as firms build 
reputation and competencies as isolating mechanisms) and desirable collaboration candidates may 
no longer be available (Smit and Moraitis, 2010). Being late to making certain competitive moves 
for an extended time-period can cause firms to develop a competitive disadvantage. Based on this 
reasoning our final hypotheses are as follows:

Hypothesis 4a. At any given time, deviation from the superior strategic response will be associ-
ated with lower performance in that time-period.

Hypothesis 4b. The longer time an incumbent firm takes to correct its strategy, the lower its 
performance will be.

Hypothesis 4c. The longer the cumulative deviation from the superior path (i.e., total time spent 
with alternative choices), the bigger the negative impact on firm performance.

Methods

Data and variables

This study examines the deregulated US railroad industry from 1980 until 2003 as the post-dereg-
ulation period. Forty major railroads (termed class I) began the period at the time of deregulation 
in 1980. Health and efficiency of the railroad industry have critical effects on the competitiveness 
of key industries such as the energy industry (transportation of coal, LNG, and petroleum), the 
agriculture and food manufacturing industry (bulk grain), the automobile industry (car parts and 
finished cars), and the chemical industry (bulk chemical), as well as the rest of the economy due to 
its cascading effects of energy and food prices. We constructed a longitudinal dataset by utilizing 
information from the Association of American Railroads annual reports, firm annual and 10K 
reports, and key industry informants. Industry and annual reports were used to capture changes in 
corporate strategy over two decades (Barr et al., 1992; Miller and Friesen, 1984).

The dependent variable for Hypotheses 1–3 is the length of survival in years. The dependent 
variable for Hypotheses 4a-c is annual firm financial performance, which is measured as return on 
equity (ROE). ROE captures the rate of return on the book value of shareholders’ total investment 
in the firm, and measures the firm’s success in creating shareholder value (Brealey et al., 2009). 
ROE has been the key performance indicator in empirical studies of the railroad industry (Smith 
and Grimm, 1987).

Regarding strategic response variables (H1-H3), we consulted with industry experts to classify 
the strategic response of each railroad firm for each year of the study. Because examining strategic 
changes in firms requires familiarity with organizations over time, industry experts are a useful 
source of information (Van de Ven, 2007; Zahra and Pearce, 1990). Four industry experts who had 
extensive managerial experience in the industry independently classified each firm’s growth 
choices for every year. The experts agreed in the clear majority of the cases; disagreement was very 
rare (5 cases). In these cases, the classification to which three of the four agreed was used. Table 1 
shows the categories used by the industry experts to classify firms’ strategy (column 1) and how 
they are mapped to the theoretical constructs (column 2). We used the methodology in previous 
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research to categorize acquisitions as same industry acquisition or related industry acquisition 
(Chang and Singh, 1999; Chatterjee, 1990). If a firm acquired another railroad company, it was 
classified as same industry acquisition (SIC 4221).2 If the acquisition was in the same 2-digit SIC 
code (4200—transportation industry), we classified an acquisition as related diversification. Entry 
into in a different 2-digit SIC would be classified as unrelated diversification although railroad 
firms did not venture outside of the transportation industry. Our theory focuses on survival as an 
independent entity in the post-deregulation environment, which is widely presumed as the first and 
most important goal in strategy. When a firm is eliminated, it fails to satisfy the fundamental legal 
existence as a requirement of survival (Richard et al., 2009; Silverman et al., 1997); thus, being 
acquired and bankruptcy were pooled for the survival analysis. However, our results are robust to 
separating acquired and bankrupt firms, which we explain in the following section.3

Analysis and results

Survival effects of sequencing of resource acquisition strategies (Hypotheses 1–3)

Forty railroad firms start the period in 1980, and one failed that year. We analyzed 39 firms, which 
were observed anywhere from 1 to 22 times. The clear majority of the firms did not survive the 
time-period as a stand-alone legal entity (31 out of 40 firms), and thus the panel is unbalanced.

All firms start with a strategy of market penetration in the regulated period. Starting in 1981, 
firms could choose among four strategies: market penetration (status quo same market internal 
growth), market development, product diversification, and related international diversification. 
Firms differed in whether the firm made the step to the next strategy and in how long they followed 
that strategy. A graphical representation of the strategies and the sequence is found in Figure 1. To 
explain the first node as an example, 39 firms faced the choice of whether to engage in market 
development via acquisitions: 23 decided yes and 16 decided no. Each railroad chose whether to 
move further up the sequence of strategies or to remain at its current strategy.4

As a test of Hypotheses 1–3 (the sequencing of strategies), we statistically compared the length 
of survival between firms that followed the hypothesized superior path and those that did not at 
every step of the growth path. We use parametric (t-tests for comparison of means) and non-para-
metric methods (Wilcoxon Rank Test) to compare the duration of survival in years between firms 
that followed the hypothesized effective path and those that did not (Cooksey, 2007). These results 

Table 1. Coding matrix for the firm’s growth strategy.

Rater matrix coding scheme: Firm’s growth strategy

Internal development Market penetration
(status quo for all firms)

Same industry acquisition Market development
Related industry acquisition
(trucking industry)

Related product diversification

Domestic strategic alliance
(trucking industry)

Related product diversification

International strategic alliance (with railroad firms) International diversification
International related acquisition
(with railroad firms)

International diversification

Acquired by another firm Failed to exist as an independent firm
Out of business Failed to exist as an independent firm
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are reported in Table 2. The initial panel of the table reports the descriptive statistics of survival. In 
the second panel, we compare the mean length of survival for firms that followed the first hypoth-
esized step (switched from market penetration to market development), and compared with those 
that stayed with the status quo market penetration. Firms that took the first step to market develop-
ment had a higher survival time, more than twice longer (13.74 years versus 5.06 years), than those 
that remained in market penetration. The difference is statistically significant with either paramet-
ric or non-parametric methods, corroborating Hypothesis 1. Similarly, we compared firms that 
took the second step (from market development to product diversification) to firms that remained 
in market development. In other words, conditional upon taking the first step, we examined if firms 

Figure 1. Sequencing of Strategic Responses in the US Railroad Industry (1980–2003).

Table 2. Survival durations and comparison tests based upon strategic responses (H1-H3).

Total Sample  

# of Railroads 39  
Mean Survival 10.2 years SD Survival 7.3 years  
First Step (H1): hypothesized superior response = market development
alternative response = status quo market penetration
 Market 

development
Market 
penetration

Comparison 
of means

Comparison of 
Wilcoxon rank sums

# of Railroads 23 16  
Mean 13.74 5.06 T = 5.28*** z = 3.62***

Second Step (H2): hypothesized superior response = product diversification
Alternative response = market development
 Product 

diversification
Market 
development

Comparison 
of means

Comparison of 
Wilcoxon rank sums

# of Railroads 15 8  
Mean 18.00 5.75 t = 6.53*** z = 3.67***

Third Step (H3):
Hypothesized superior response = international diversification
alternative response = product diversification
 International 

diversification
Product 
diversification

Comparison 
of means

Comparison of 
Wilcoxon rank sums

# of Railroads  8  7  
Mean 22 13.43 t = 4.63*** z = 3.13***

†p < .10; *p < .05; **p < .01; ***p < .001.
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that took the second step survive longer and found that they did.5 Firms making the second step 
survived 18 years while firms that didn’t survived 5.75 years. The difference is statistically signifi-
cant in both tests, and thus, Hypothesis 2 is supported.

Next, we compared firms that took the third step (from product diversification to international 
diversification) to firms that remained in product diversification. Firms making the third step sur-
vived 22 years, while firms that did not, survived 13.43 years, corroborating Hypothesis 3. Thus, 
in each transition or step above, railroad firms following the superior path survived longer than 
those that did not.6

In summary, eight of the longest survivors (out of the 9 survivors) followed the sequence (optimal 
path) hypothesized here, but there were alternative paths as shown in Figure 1. The next group of 
long-survivors (consisting of the ninth surviving firm and a number of long-surviving but ultimately 
acquired firms) followed a second pattern: same industry (internal) growth for an extended time-
period, followed by same industry growth via acquisition (i.e. taking the hypothesized first step after 
a long lag), followed by same industry growth via domestic strategic alliance (i.e. repeating first step 
with an alliance), and then product diversification via strategic alliances (i.e. taking the second step 
via alliances). Non-surviving firms in this group waited a substantial amount of time before pursuing 
market development and product diversification strategies, and never engaged in international expan-
sion. We note that every non-survivor failed to make at least one of the transitions. Further robustness 
tests were done in Appendix 1 (at the end of the paper) where we controlled for potential endogeneity 
of the strategy. These tests confirmed the results provided here for Hypotheses 1–3.

Performance effects of superior response path and timing effects (H4a–4c)

Two descriptive and correlations tables were created for the next two sets of regressions we provide 
in the article. For Hypotheses 4a–4c, we have taken the timing of our superior strategic response to 
be when the first railroad makes the hypothesized transition onto the growth path—a first-mover 
strategy. Based on our developed theory, as soon as one firm is observed following market develop-
ment, it is wise for other firms to move to market development; as soon as one firm is observed 
following product development strategy, it is time for others to switch to product development. 
Hypothesis 4a suggests that deviation from the hypothesized sequencing of strategic responses (at 
any step) will result in a penalty (the coefficient mu is negative). To test the effects of timing of 
growth choices and a penalty from the superior path (Hypotheses 4b-c), we calculated the length of 
time in years a firm follows the alternative paths (referred to as deviation) and the cumulative num-
ber of deviations the firm makes over the entire 20-year period of observation. The cumulative 
deviation index increases by one when the market first mover’s strategic response (step) changes but 
the firm stays the course in that year, and also by one if the firm stays off the superior response path.

To test Hypotheses 4a–4c, we use the partial adjustment model, which is often employed in 
economics to capture costly adjustment over time (Greene, 2003), such as modeling of royalty 
rates and franchise fees (e.g. Lafontaine and Shaw, 1999). The key advantage of this model is that 
it allows us to embed our test of growth sequences into an optimization model. We start with a 
formulation of the performance determined by following the superior strategy

 P i i t i t* *, , ,( ) ( )t    ( ) = −( )A S S  (1)

Here, S*(i,t) is the superior strategy and S(i,t) is the strategy followed by firm i in year t. P*(i,t) is 
the performance of a firm, expressed as a function of whether it is following the superior growth 
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path at a given time. The model posits that firms choose their growth path, but these firms cannot 
modify it instantaneously. As modeled below, the firm faces adjustment costs (Lafontaine and 
Shaw, 1999)

 Cost  tP P P P Pi i t i t i t i t( ) ( ) ( ) ( ) ( ), , , , ,*( ) ( ) ( )= − + − −α
2

1

2
 β  (2)

In this equation, the firm pays a penalty for deviation from its optimal value (α ) and it also 
pays an adjustment cost to change from one time-period to the next (β), which is consistent with 
the idea that firms can achieve high performance when they follow the superior strategy, but there 
are costs to adjusting to that optimum. By taking the derivative of equation (2) and substituting the 
optimal value from equation (1), we obtain an equation amenable to estimation

 P Pi t i t i t i, , , ,( ) ( ) ( )*( ) = − +( )     µ ρS S t-1  (3)

This model specification is used in economics because it controls for substantial variance that 
might otherwise be attributed to alternative explanations (Greene, 2003). We included the firm’s 
previous year performance—P(t – 1)—on the right side of the equation above, because it removes 
variance caused by factors that are not highly time-variant (on a year-to-year basis) such as organi-
zational resources and inertia (e.g. routines that create entrenchment in certain paths) and eco-
nomic or institutional factors such as regulatory and legal adjustment costs. We also included 
dummy variables for each year as controls (Certo and Semadeni, 2006). We estimate this model 
with feasible generalized least squares, which allows us to specify temporal autocorrelation as well 
as heteroskedasticity in the residuals. In this model, we control for lagged values of ROE, reve-
nues, number of employees, the initial (1980) value of ROE, and time indicators. Table 3 provides 
descriptive statistics and correlations for this model.

Table 4 provides hypothesis testing for H4a-H4c. All equations given above are statistically 
significant. In all models, about 65% of this year’s performance is explained by last year’s per-
formance. The first equation estimates the premium for following the hypothesized sequencing 
of strategic responses after deregulation (Hypothesis 4a) and is reported in column 1 of Table 4. 
The variable of interest is Optimum, coded as one if a firm is following the hypothesized 

Table 3. Descriptive statistics and correlations for ROE model (H4a-H4c).a

Variables Obs Mean SD Min Max 1 2 3 4 5 6

1 Return on equity 346 8.96 6.74 −17.14 26.99 1.00  
2 Optimum 346 0.25 0.43 0 1 0.24 1.00  
3 Deviation 346 3.31 3.60 0 16 −0.12 −0.47 1.00  
4 Cumulative 

mistakes
346 5.86 4.21 0 17 0.18 0.11 0.49 1.00  

5 Employees 346 15,760 13,784 652 91318 0.07 −0.06 0.13 0.12 1.00  
6 Revenue 346 1,488,656 1,760,968 6,983 9,201,022 0.07 0.06 0.02 0.10 0.38 1.00
7 Initial ROE 346 6.11 5.138 −16.79 25.7 0.19 −0.14 0.23 −0.01 0.22 0.39

aCorrelations over .10 are significant at the 5% level.
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strategic response path within the same time-period the first mover does (who stays engaged in 
each step for several years), and zero otherwise, estimating the coefficient mu in equation (3). 
The results provide support for Hypothesis 4a. Following the optimum strategy was worth 
approximately 1.1% premium; with a mean ROE over the period of 9%, this premium represents 
a 12% gain.

Furthermore, we find that the longer a firm waits to follow the hypothesized step on the superior 
path, the lower its performance. As shown in the second equation, reported in column 2, we calcu-
late the log of duration of time (in years) off the superior path, termed deviation. We find an 
increasing penalty; the coefficient on Deviation is negative and significant, providing support for 
Hypothesis 4b. Finally, in the third equation, reported in column 3, deviations over time accumu-
late to the detriment of the firm’s ROE; the coefficient on Cumulative Deviations is negative and 
significant, corroborating Hypothesis 4c. Thus, we find that the following strategic response path 
and making strategic responses in a speedy fashion after the first mover matter to firm performance 
(H4a–4c).

Post-hoc analysis of potential antecedents of survival

Our focus is the consequences of sequencing and timing of competitive moves following industry 
disruption. However, we seek to offer some insight into why some firms adopted the superior path 
and others did not. Key drivers of firms’ strategic responses may be their initial conditions and 
capabilities, and we explore these here as a post-hoc analysis where we utilize an ordered probit 

Table 4. Performance (ROE) effects over timing of growth strategies (H4a–4c).a

Optimum 
strategy
(1)

Deviations 
from optimum 
strategy (2)

Cumulative deviations 
from optimum strategy
(3)

Lagged ROE 0.647*** 0.642*** 0.639***
 (14.93) (14.82) (14.14)
Optimum 1.067*  
 (1.96)  
Log (Deviations from Optimum) –0.814**  
 (2.80)  
Log (Cumulative Deviations) –2.996***
 (3.42)
Prior year revenue 0.038 −0.071 −0.113
 (0.23) (0.42) (0.62)
Prior year employment 0.181 0.294 0.723**
 (0.98) (1.55) (3.24)
Initial 1980 ROE −0.051 −0.001 0.02
 (0.97) (0.02) (0.39)
Time Indicators Yes Yes Yes
Constant 0.421 1.448 −1.437
 (0.16) (0.57) (0.52)
Chi-squared statistic 412.247*** 413.303*** 432.896***

a N = 354. The ROE is calculated as a percentage. The z-statistic is underneath the coefficient estimate. The coefficient 
tests are two-tailed.

†p < .10; *p < .05; **p < .01; ***p < .001.
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model. To understand why some firms could follow the proposed sequence and others did not, we 
model the ability of the firms to do so as a function of their initial resources and capabilities (in 
1980) and use the taxonomy suggested by Christensen et al. (2012), which involves resources, 
processes, and culture as key antecedents of a firm’s ability to response to an industry disruption. 
Resources represent the asset base of the firm and are captured by the log of assets. Processes col-
lectively reflect a capability, in this case, the capability to run the railroad. In the regulated era, the 
most important capability of the railroad was to run efficiently; hence, we used a measure of effi-
ciency common to the industry, expenses per freight car mile. As a proxy for culture, we use entre-
preneurial orientation, because it is a crucial element of dynamic managerial capability that shapes 
strategic renewal.

In constructing our entrepreneurial orientation indicator, we relied on entrepreneurship theory, 
which suggests that managers can have a certain predisposition to act in an entrepreneurial fashion, 
to identify and exploit opportunities in their industries faster, better, or more extensively than oth-
ers (Lumpkin and Dess, 1996; Miller, 1983). Managers exhibiting an entrepreneurial orientation 
are more likely to revitalize, renew, or grow firms. Therefore, entrepreneurial orientation reflects 
attributes of innovativeness, risk-taking, and proactiveness.

Following Miller and Le Breton-Miller (2011), we use archival data to measure the firm’s entre-
preneurial orientation and construct an index that captures the proactivity and risk-taking compo-
nents of entrepreneurial orientation. We calculate this measure by multiplying the firm’s capital 
expenditures and cost of capital, which is then divided by the operating revenue of the railroad. The 
capital expenditure level of a railroad reflects the proactivity of its management, because it repre-
sents the amount of capital that is put at risk in the face of an uncertain future. This measure also 
considers risk-taking, as two firms that invest the same amount of capital may be undertaking dif-
ferent levels of risk if one is subject to a much higher cost of capital. Dividing by operating revenue 
standardizes the scale of investments relative to firm size, as large firms are likely to invest more.

After missing data on newly added variables, we were able to run this analysis on 34 firms. 
Table 5 provides descriptive statistics and correlations for the post-hoc analysis (n = 34). As shown 
in Table 6, a positive coefficient suggests a higher likelihood of following the optimal strategic 
response path as defined in our theory. The results show that, of the three likely drivers of strategic 
responsiveness after an industry disruption, two of them are statistically significant. Capability to 
run the railroad efficiently (captured by expenses per freight car mile) increases the likelihood of a 
firm to follow the optimal response path. The statistical significance of this variable disappears 
when we control for the number of employees; however, this result is expected as the employees 
are part of the expense of running the railroad. We also show that entrepreneurial orientation (as 
the culture variable) increases the likelihood of a firm to follow the optimal response path, and this 

Table 5. Descriptive statistics and correlations for ordered probit model of antecedents.a

Variables Obs Mean SD Min Max 1 2 3 4 5 6

1 Steps 34 1.35 1.61 0 4 1.00  
2 Ent. orientation 34 1.12 0.82 0.092 3.128 0.29 1.00  
3 Assets 34 1,192,307 1,267,423 97,243 4,091,867 0.26 0.01 1.00  
4 Operating efficiency 34 2.69 6.16 0.2 33 0.22 −0.09 0.02 1.00  
5 # of employees 34 15,309 12,118 776 42,659 −0.29 0.11 −0.01 −0.19 1.00  
6 Southern district 34 0.18 0.39 0 1 −0.15 0.10 0.10 0.52 −0.22 1.00
7 Western district 34 0.47 0.51 0 1 0.38 0.08 0.06 −0.18 0.25 −0.44

aCorrelations above .33 significant at the 5% level.
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variable is robust in both models. This ordered probit model indicates that the two key drivers of 
firm’s responsiveness to deregulation (through taking steps on the optimal response path) are its 
entrepreneurial orientation and its capability to run the railroad efficiently. The proxy for resources, 
the asset base of the firm, did not predict the firm’s responsiveness.

Discussion

In this study, we examined the aftermath of the 1980 Staggers Rail Act—a major deregulation in 
the US railroad industry—that marked the end of a regulatory regime that lasted about a century. 
During this time-period,

through combinations with other systems, railroads formed the most efficient network yet realized for 
delivering freight to existing rail markets throughout the United States. Unifications with motor and water 
carriers generated comprehensive transportation networks for delivering freight door-to-door domestically 
and around the world. (Burns, 1998: 4)

We find that, in the newly defined competitive environment, both the sequencing and the timing of 
response strategies matter to the survival of incumbent firms. Sequencing of response strategies is 
critical because firms step by step eliminated the deep inefficiencies inherited from the regulation 
era, re-calibrated their core competencies, and then leveraged their strengths to enter new markets, 
first through diversification into the broader transportation industry and then diversification into 
international markets. Strategic moves made in one time-period provided a foundation for the fol-
lowing step in successive time-periods. Early movers taking the optimal strategic response path 
could create market positions ahead of others and more effectively utilize acquisitions as a strategic 
tool to quickly transform their competencies and market positions as industry standards on service 
quality increased along with the emergence of competitive pricing.

In the railroad industry, transitioning from the status quo strategy of market penetration via 
internal growth to market development via acquisitions enabled firms to build an early cost 

Table 6. Post-hoc analysis: An ordered probit model of drivers of strategic responses.a

Variables Model 1 Model 2

Entrepreneurial orientation 0.523* 0.836**
 (2.02) (2.87)
Firm assets+ 0.235 0.323
 (1.44) (1.82)
Expenses per freight car mile 0.089* 0.084
 (2.02) (1.70)
Employees+ −0.659**
 (3.24)
Regional indicators Yes Yes
Chi-squared statistic 14.984* 26.286***
Degrees of freedom 5 6
Pseudo-R2 0.174 0.305

a The ordered probit measures the probability of moving from status quo strategy (market penetration) to step 3 (inter-
national diversification) following the optimal sequencing proposed in the study.
p < .10; *p < .05; **p < .01; ***p < .001.
+Indicates variable was log-transformed.
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advantage. Railroads that pursued market development through acquisitions captured bigger gains 
in operational efficiency and increased their pool of resources, becoming more competitive on 
pricing and service quality. Acquisitions also enabled firms to expand their railroad network geo-
graphically faster and offer broader transportation coverage for their customers who could now 
ship freight longer distances without delays and costly handling. Incumbents that failed to pursue 
market development via acquisitions fell behind in their recalibration of core competencies and 
development of new advantages. The longer these firms waited to switch to the optimal response 
strategy, the wider the competency gap became, and they were left with inferior collaboration 
choices as the available pool of firms kept shrinking (McNamara et al., 2008). Burns states that

railroad leaders learned quickly… [that] corporate mergers could integrate the operations of different 
railroads under one managerial structure, provide market penetration, and eliminate internecine 
competition. Indirect benefits of combinations included a better utilization of rolling stock, a decline in 
fuel expenditures, and a reduction in employment costs per unit of output. (Burns, 1998: 174)

The next two steps of firms’ strategic renewal involved expanding firms’ product-service scope and 
geographical scope internationally. Diversification into alternative modes of transportation ena-
bled these firms to develop an intermodal capability (a complex transportation network capability 
combining rail with trucking, barges, and ocean freight) that allows door-to-door shipping. Entry 
into related modes of transportation enabled railroad firms to develop competencies in these 
domains and integrate them with their railroad operations. Being among the first in this diversifica-
tion move enabled firms to develop experience-based advantages and choose from the most desir-
able collaboration partners. Our analysis shows that, after developing an intermodal capability, 
railroad firms were better prepared for international expansion. This move enabled firms to follow 
their clients into new terrains. One-stop shipping was preferred by customers who can work with 
one shipper for a variety of needs and reduce search and transaction costs. Developing strong trans-
portation capabilities and managerial talent (via related diversification) was a precursor to tackling 
challenges of operating in foreign markets with different institutional environments. Firms that 
could not satisfy the complex multi-modal transportation and internationalization needs of the 
clients were eventually locked out of the industry. These firms increasingly fell behind in customer 
responsiveness (Priem et al., 2012; Shah and Tripsas, 2007).7

The findings of our study underscore that while it is essential to make coherent changes to a 
firm’s corporate strategy and competencies in a newly defined environment, this renewal needs to 
be implemented with a well-orchestrated process. Sequencing of strategic responses requires a 
delicate balance in capturing the efficiencies in new competency and market development and 
experimenting with novel strategies to expand firms’ portfolio of business offerings (March, 1991; 
Nelson and Winter, 1982; Wernerfelt, 1984). Too early experimentation without a strong founda-
tion of competencies and slack would have caused firms to spiral out of control. Too little experi-
mentation and latching onto familiar strategies would diminish firms’ ability to compete in a 
redefined environment (Amburgey and Miner, 1992). Therefore, the simultaneous pursuit of care-
fully sequenced competency and market development and customer responsiveness (i.e. leading or 
matching the pace of the rivals’ competency development and responding to increasing customer 
demands) was imperative for effective strategic renewal.

After observing the performance rewards of a specific sequencing of capability development, late 
followers may seek to use an acquisition strategy. However, what is left may not offer the right stra-
tegic fit. Thus, the limited availability of complementary industry assets (e.g. collaborative arrange-
ments) can be a binding constraint to strategic renewal in a competitive time frame. In time-periods 
of rapid restructuring in the industry, firms may have a window of opportunity for self-restructuring 
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and renewal. Pioneer firms that quickly build a platform of complementary products can be highly 
differentiated in the eyes of the customers (Chandler, 1990). This differentiation can result in cus-
tomer loyalty and long-term contracts, which can lock out new entrants and late followers (Shah and 
Tripsas, 2007).

Lessons learned here can provide insights for deregulation scenarios and some cases of disrup-
tive events that may require firms to significantly modify their capabilities. We do not claim that 
firms will follow the very specific optimal sequencing of strategic responses shown in this study. 
Instead, we maintain that the principle of sequencing abstracted from this study may be applicable 
to other scenarios. This involves creating a unique and contingent sequencing of strategic renewal 
responses that are appropriate for the competitive environment at hand. The insight we offer here 
is for incumbent firms with existing asset stocks and commitments, where the choice of strategic 
responses should allow for synergistic sequencing of competency and market development. 
Incumbent firms must find ways to economize—i.e., re-calibrate, leverage, and build on some of 
their core competencies while consecutively adding new competencies and learning in new mar-
kets. These firms need to find ways to create and capture resources and slack to be deployed for 
new entrepreneurial initiatives and growth directions.

As our post-hoc analysis indicates, not all incumbents can make a transition in the face of indus-
try disruption. Firms entering the newly competitive landscape with strong asset stocks have a 
better likelihood of survival, because transformation requires resources to buffer mistakes and to 
engage in a speedy resource acquisition process. However, a strong resource base by itself is also 
insufficient. Firms still differ in the strategic response paths they pursue (and how they time their 
responses) even after controlling for the resources and operational efficiency. Our analysis indi-
cates that making desirable strategic responses also involves entrepreneurial orientation and calcu-
lated risk taking. Strategic responses of managers require entrepreneurial vision about how events 
may unfold, the likely speed of change (as driven by changing customer demands and competitor 
readiness to respond), and the tacit knowledge of the firm’s unique strengths and vulnerabilities—
all of which need to be used together to craft the proper sequencing and timing of competitive 
responses. The fact that firms differed from each other in entrepreneurial orientation even in this 
industry, where managerial discretion was suppressed for about a century, highlights the impor-
tance of dynamic managerial capabilities in driving the orchestration efforts to revitalize and 
reconfigure firm’s capabilities in the face of change (Adner and Helfat, 2003; Kor and Mesko, 
2013).

We note some boundary conditions for our theory and findings. First, our study has focused 
only on incumbent firm response strategies; thus, the renewal path identified here may not be 
appropriate for new entrants. In this industry, new entry was deterred by excess capacity and 
modest returns under regulatory regime and early post-deregulation period, but in other deregu-
lated markets, new competition may enter the industry and follow a different strategic trajec-
tory. Second, even though some firms made acquisitions before deregulation, the intensity and 
diversity of acquisitions (same industry, related industry, or international acquisitions) took a 
different character in the post-deregulation period. We couldn’t control for acquisitions prior to 
the 1980 deregulation due to lack of systematic data. Third, our theory is characterized by sig-
nificant deregulation that brought a response-urgency as several restrictions were lifted at once, 
and early response strategies via acquisitions created a rapidly closing strategic factor market. 
In the absence of a response-urgency, firms will have a broader set of strategic response options, 
which they can implement in a gradual fashion (e.g. related diversification through internal 
growth). In the context of our study, the presence of time lags in internal capability develop-
ment (Pacheco-de-Almeida et al., 2008), the limited availability of complementary industry 
assets (e.g. target firms with desirable capabilities) (Dierickx and Cool, 1989), and lead rivals’ 
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speedy and efficient responses made acquisitions a superior mode of developing new compe-
tencies in a particular order. Fourth, while we emphasize timing of strategic responses, first-
mover advantages depend on the state of customer expectations (Schilling, 2002). In the early 
stages of new market development (or disruption) when customer expectations are not fully 
shaped, being among the industry pioneers is less critical. It is the later stages of market devel-
opment, where customer expectations are more certain that there is greater likelihood of persis-
tence in a dominant model or strategy. US railroad firms faced high customer expectations of 
competitive pricing due to the competitive trucking industry. Deregulation and speedy cost-
cutting efforts of some railroad firms escalated these pressures. First-mover advantages were 
also present in the race to build large physical railroad networks and an intermodal capability. 
Firms that offered superior services such as extensive coverage and enhanced service quality 
created a differentiation advantage. Yet, such effects may not be prevalent in other industries. 
Fifth, firm-level and industry conditions not only drive the optimality of response strategies, 
but also may allow for multiple optimal paths. For example, based on circumstances, some 
firms may significantly benefit from expanding services internationally before they pursue 
related diversification. Due to market or firm-level conditions, it may be better for some firms 
to enter markets with different modes. The optimal response path(s) will be shaped by nature of 
the environmental shift (e.g. urgency and magnitude of change) and the capabilities and choices 
of the players in these markets. Sixth, we acknowledge that the railroad industry is a unique 
industry by being highly capital-intensive and geographically bound, and it is subject to signifi-
cant historical differences in how it started and evolved over time in different countries. For 
example, European railroads have been nationalized since the 1920s. Many have been privat-
ized since then, although both state and private railroads operate in some countries (sometimes 
with different infrastructures). In some European markets, infrastructure ownership is sepa-
rated from operation, which is quite different than the US freight railroad system. Given signifi-
cant differences across geographical markets in ownership, governance, and competitive 
conditions that affect railroads, we do not make generalizability claims about how our findings 
may apply to railroads in other countries.

In conclusion, our study contributes to the literatures on strategic renewal and competitive strat-
egy in the following ways. First, our unique focus on the sequencing of strategic responses enables 
us to demonstrate that it is not the single strategic choice or response per se, but the sequencing of 
consecutive strategic responses that drive an incumbent firm’s survival in the face a significant 
shift in the industry. Second, we unpack how firms modify and renew their resource and compe-
tency base following the industry disruption of deregulation. Successful renewal efforts involve a 
balance in responding to demand-side pressures and pursuing an internally efficient new capability 
acquisition and learning path. Third, we demonstrate that, in the aftermath of deregulation, acquisi-
tions can constitute a powerful competitive strategy—separating survivors from non-survivors—
when they are sequenced and timed to allow both market responsiveness and resource-based 
efficiencies. A strategically coherent path of acquisitions was the key to securing new resources 
and market positions in a speedy manner while also capturing efficiencies. Thus, realizing the 
benefits of acquisitions may hinge on sequencing them as strategic moves as well as their proper 
timing vis-a-vis other players.

Finally, our study highlights the distinction between taking a sequencing approach versus a 
discrete approach to examining the strategic responses to industry disruption. In our sequencing 
approach, an optimal sequence of multiple strategic responses was identified with inter-linkages 
between the steps in relation to the firm’s evolving corporate strategy and competitive environ-
ment. In the alternative discrete approach, one would have looked at whether firms diversified, 
made acquisitions, or made (any) strategic change in a given year (or time-period). Yet, these 
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discrete choices are not connected to each other in a logical pattern or time sequence. The optimal 
response strategy we theorized about involves a series of strategic responses through which incum-
bent firms grew and transformed their corporate and competitive strategies. Each step on this 
optimal growth path prepared them for the next step.

In this sense, our research setting captures a scenario where firms that have been constrained 
to develop a limited set of resources and capabilities in a specific geography are suddenly 
unleashed to find a new equilibrium. We find the striking fact that a single pathway to survival 
and profitability emerged, and the major difference is how far each firm went along that path. 
Had we taken a discrete approach to our study, we would not have discovered the optimal stra-
tegic path that existed in the aftermath of a major deregulation. Thus, we welcome future research 
that further advances our understanding of strategic renewal following industry disruption, and 
encourage new research about the sequencing and timing of strategic responses as an industry 
disruption unfolds.
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Notes

1. Here, we focus on how the firm’s choice of the corporate strategy is combined with the mode of strategy 
implementation, which was shaped by the competitive environment. As soon as some firms began to 
utilize acquisitions as a critical strategic tool to swiftly acquire new competencies and re-organize their 
business portfolios (e.g. geographical expansion in the national network), the speed and intensity of com-
petition increased. The fact that the pool of suitable acquisition candidates was fixed and yet shrinking 
continuously further added to the intensity of this time-based competition.

2. The main mode of collaboration was acquisition. The fraction of firm-years following an acquisition 
strategy is 78%. Alliances were combined with acquisitions as they both gave the firm the advantage of 
speed in entry.

3. Acquisitions resulted in some negative consequences for certain stakeholders. Because railroad firms 
were looking to capture efficiencies, target firm employees were subject to significant layoffs and early 
retirement (Winston et al., 1990). Retiring tracks in low-volume lines reduced the bargaining power of 
some customers. Shipping rates were lower than pre-deregulation rates, but for captive customers the 
rates were significantly higher. In areas where tracks were retired or completely abandoned due to low 
freight volume, the surrounding communities were adversely affected.

4. Each railroad could have chosen market development, product development, or international diversifica-
tion. However, due to the sequential development of capabilities in this environment, railroads consid-
ered a common sequence of corporate strategy. The Krushal Goodman test introduced by Pelz (1985) 
corroborates this pattern as an ordered sequence.

5. We note that the conditional test that we use is a stronger test than the unconditional test.
6. As a robustness check, we examined whether the comparative analysis differs based upon whether firms 

filed for bankruptcy or were acquired. This robustness test is only relevant at the first step because only at 
this step are there multiple observations in both bankruptcy and acquisition categories. No bankruptcies 
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occurred at the second step stage, and only one occurred in the third step. At the first step, 23 firms that 
made the first switch from status quo strategy to market development strategy survived for 13.74 years 
on average. In comparison with that, 10 of the firms that stayed with the status quo strategy (and didn’t 
make the switch) were acquired after surviving 5.16 years, and 6 of the firms that stayed with the sta-
tus quo strategy (and didn’t make the switch) went bankrupt after surviving 5 years. Among the firms 
that stayed with the status quo strategy, being acquired or going bankrupt had very similar durations of 
survival (5.16 and 5 years). Both types of firms lived much shorter than those that switched to market 
development strategy (5.06 vs 13.74 years).

7. Historical accounts of 1980 US railroad deregulation are consistent with our findings. Burns (1998: 
174–175) noted,

Rail carriers took quick advantage of this new opportunity. Large rail systems grew even larger in a uni-
fication mania that reduced the number of Class I systems from 73 in 1970 to ten by 1997. Among the 
largest combinations was the BN SF union in 1994, creating a system spanning more than 30,000 miles 
and generating more than $8b annually …. [R]ailroads expanded intermodally with equal enthusiasm. 
By the mid-1990s, nearly all of the Class I railroads owned or were affiliated with motor and water car-
riers. It was not uncommon to see rail systems constructing high tech intermodal truck, barge, and port 
facilities to maximize intermodal operating efficiency… Expansion into intermodal markets provided 
railroads an important niche in the modern transportation system. No longer were railroads in danger of 
financial collapse. As members of intermodal networks, rail carriers became an integral element in the 
door to door movement of freight in the US and in the shipment of cargo to and from markets around the 
world. Railroads became part of global transportation enterprises, and, in doing so, they developed into 
prosperous corporations.
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Appendix.1

Estimating the effect of strategic response on survival with endogeneity correction

In Table 2, we offered a univariate test of the relative success (as measured by survival) of follow-
ing the strategies in the sequence that our theorizing predicts. The more methodologically inclined 
reader may be prone to question those results, given that there is a possibility of selection bias. 
Railroads may be unable to choose one of the strategies due to a lack of capabilities or resources. 
Put another way, the strategy is endogenous, and therefore, a correction must be made for possible 
bias. The classic exposition of this issue is found in Heckman (1979) and developed in manage-
ment in Shaver (1998).

One prominent solution to the problem of endogeneity is instrumental variables techniques 
(IV). The problem of endogeneity can be represented by a correlation of the error term with the 
independent variable of interest (here, strategy chosen). The solution is to use as instruments other 
variables that are strongly correlated with the strategy but less so with the dependent variable (here, 
survival). This approach is a robust and well-studied solution to the problem, and it eliminates bias 
at some cost in estimation efficiency.

Applying this general prescription to our data at hand is challenging but can be done. It presents 
two problems. First, the endogenous variable, strategy, is dichotomous, thus probit would be the 
natural estimation technique. But the effectiveness of instrumental variables technique is estab-
lished primarily in the case of linear estimation. Fortunately, a methodology has been developed by 
(Adams et al., 2009) that addresses this problem, to be presented further below. In a related vein, 
the performance variable, survival, is not normally distributed, with a long tail.

Second, our data set is small. Exacerbating the problem, the sequence requires a smaller data set 
for each test if we accept the sequence proceeds as market penetration to market development to 
product development to international diversification. In other words, the most rigorous test of our 
hypotheses requires us to compare only railroads that have reached the prior step. For example, to 
test whether survival differs based on whether firms moved to international diversification; a strict 
test requires us to consider only firms that reached the step of product development. Only 12 firms 
reached this stage. To address this challenge, we offer two solutions. First, we use liberal levels of 
statistical significance (as high as .20 in two-tailed tests). Second, we use multiple estimation 
methods to test our hypotheses. The general approach is “more is better.”

To address the first point, Adams et al. (2009) suggest the following method: (1) estimate a 
probit regression with the instruments (predicting strategic response); (2) take the fitted value from 
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the first regression and include it in a linear regression on the dichotomous dependent variable; and 
(3) use the fitted value from the second regression in the primary equation (predicting survival). 
We use the predictive variables employed in the post-hoc antecedents-model. Suggesting that 
resources drive strategy offers a strong theoretical reason and a presumption of efficiency to be 
demonstrated.

Results are presented separately for each step in the sequence. Results from the first step (pre-
dicting who followed the strategy) are contained in Table 7.

As in any instrumental variables or two-stage model, the first stage is relevant primarily for 
producing a good instrument rather than for hypothesis testing. We will report the first-stage 
regressions only to demonstrate that we have effective instruments for the choice of strategy (effec-
tively checking for positive and significant p-values). The second stage regressions contain our 
hypothesis tests.

These predictions have 34 observations. In all cases, entrepreneurial orientation has a strong 
and expected positive sign on shifting strategy. Market share and return on equity also have a 
strong effect.

Our tests of means in Table 2 can be implemented as a regression with the same interpretation 
on the instrumented, dichotomous variable (strategic response). Thus, a significant coefficient sig-
nals a positive effect on survival of following the strategy. Table 8 below reports the result of five 
regressions. Note that columns 1, 2, and 4 contain all railroads for which we have data (n = 34). 
These results use only 34 due to data availability for the first-stage estimation (versus the 39 rail-
roads at the first step in Table 2, where mean comparisons are made). Here, Column 2 presumes 
firms that stayed with market penetration were also free to choose product development (without 
first passing through market development). This is the equivalent of presuming that there is no 
order to the stepping stones (or running logit model on each strategy separately). We find that fol-
lowing each strategic response has a strong and significant effect on survival. Columns 1, 3, and 5 

Table 7. Instrumental variable regression.

Probit Probit Probit

 Market 
development

Product 
development

International 
diversification

Market share 0.473* 0.134 0.153
 2.46 1.21 1.20
Efficiency 0.096 0.054 0.034
 1.16 1.29 1.03
Entrepreneurial orientation 0.673+ 0.641+ 0.76+

 1.70 1.96 1.87
First ROE 0.079* 0.006 0.031
 1.98 0.20 0.94
Assets^ −0.561 −0.085 −0.046
 −1.38 −0.24 −0.11
Employment^ −1.03* −0.282 −0.951*
 −3.24 −1.20 −3.27
Constant 14.602* 1.998 6.319
 2.29 0.41 1.33

^ log transformed.
t statistics below coefficient estimate; +p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.
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treat the strategy as a sequence by requiring the railroad to have executed the previous strategy 
(similar to Table 2). For example, the test on the effectiveness of the product development strategy 
presumes that the railroad already adopted the market development strategy. Hence, the sample 
size is smaller (n = 19 or n = 12).

Some may note that survival is a variable with a non-normal distribution, and hence the tradi-
tional assumptions of a normal error term are likely to be violated. To address this point, we offer 
the Cox hazard model. The Cox model is non-linear, which makes the IVT problematic, but it is 
also less sensitive to distributional assumptions generally. Above is reported the results with a Cox 
duration model. Remembering that a negative sign indicates a positive effect on survival, our 
hypotheses are again corroborated (Table 9).

To recap, our empirical goal was to test the effect of strategy and the sequence of strategies on 
the performance (measured by survival) of railroads. Using an appropriate technique to control for 
the availability of resources on the choice of strategy, we have demonstrated that following the 
hypothesized sequence gives a higher duration of survival relative to remaining.

Table 8. Regression of survival on strategic response.

Regression 1 2 3 4 5

 Survival Survival Survival Survival Survival

Mkt dev 10.44** Prod dev 16.18*** Prod dev 13.99 + Int’l div 10.43** Int’l div 7.23 +
(t-stat) 3.15 3.67 2.00 2.76 1.92
Constant 3.543 3.794 6.918 7.556*** 15.11***
 1.60 2.00 1.91 5.66 8.03
N 34 34 19 34 12
Corresponds to
in Table 2

First 
step

Second step Third 
step

t statistics below coefficient estimate; +p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

Table 9. Regression of survival on strategic response.

COX 1 2 3 4 5

 Survival Survival Survival Survival Survival

Mkt dev −2.071** Prod dev −2.274** Prod dev −1.783 + Int’l div −1.477* Int’l div −1.381+

 (2.95) (2.62) (1.45) (2.06) (1.31)
N 34 34 19 34 12


