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Abstract

Purpose — The purpose of this study is to examine how organizational alertness is related with IT exploration, IT
exploitation, and IT ambidexterity as crisis response strategies and to assess their impact on competitive
performance through market capitalizing and operational adjustment under external crisis conditions.
Design/methodology/approach — A research model is developed integrating organizational alertness with IT
exploration for swift market capitalizing, IT exploitation for swift operational adjustment, and IT ambidexterity
for the simultaneous IT exploration and IT exploitation to investigate organizations’ strategic specialization in
crisis response. Following a survey design approach, data collected from 166 organizations in Austria, Germany
and Switzerland during the COVID-19 crisis are analyzed using partial least squares path modeling, mediation
and moderation analyses.

Findings — Our results highlight the important role of organizational alertness in all three strategies in the crisis
context. IT exploration enhances competitive performance through market capitalizing, while IT exploitation
ensures operational stability but does not directly improve competitiveness. Contrary to previous research
conducted in stable environments, IT ambidexterity generally weakens crisis responses unless both IT
exploration and exploitation are highly developed.

Originality/value — Our study offers a novel perspective on IT-enabled crisis response strategies, emphasizing
the role of organizational alertness in shaping organizations’ specialization in either IT exploration or IT
exploitation rather than balancing both. Prior research has primarily examined IT ambidexterity in stable
environments and assumed universal benefits. Our conceptualization challenges this view by integrating
alertness-driven strategic specialization with IT-enabled crisis adaptation and empirically testing it in a high-
uncertainty crisis context. We extend ambidexterity theory by demonstrating its contingent applicability and
highlighting when organizations should prioritize IT exploration or exploitation for effective crisis management.

Keywords IT exploration and exploitation, IT ambidexterity, Organizational alertness, Crisis response strategy,
Organizational capabilities, Competitive performance
Paper type Research article

1. Introduction
In a business landscape affected by recurring crises, defined as low-probability, high-impact
events that disrupt the status quo (Salamzadeh and Dana, 2022), organizations face the critical
challenge of adopting strategies that ensure both organizational stability and competitive
performance. Crises are characterized by high uncertainty and intense complexity, forcing
‘ organizations to make swift decisions under resource constraints, amplifying the tension
I between achieving short-term survival and sustaining long-term goals (Carmine et al., 2021).
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Considering this context, organizational risk management not only needs to develop Industrial
mechanisms to safeguard operations, but also to capture emerging opportunities amidst Management &
disruptions more strategically (Herbane et al., 2004). In this new “under pressure” business Data Systems
environment, organizations need capabilities for both fast sensing and agile responding to such
high-risk events (e.g. pandemics, geopolitical conflicts, regulatory shifts, or economic crises)
(Boh et al., 2022). Organizational alertness can serve as an essential sensing component, as it
refers to the ability of an organization to recognize early signals of threats or opportunities and
to orchestrate resources effectively in response (Jarvelainen, 2013). Given the deep integration
of digital technologies in contemporary organizations, these responses are increasingly
intertwined with IT capabilities. Consequently, there is a growing need to understand how I'T-
enabled strategies help organizations navigate crisis-driven change (Benitez et al., 2023; Li
et al., 2022; Tallon et al., 2022).

Ambidexterity theory, which explains how organizations balance exploration and
exploitation strategies (March, 1991; O’Reilly and Tushman, 2013), provides a useful
theoretical lens for examining the effectiveness of IT-enabled response strategies (Bettiol
etal., 2023; Chou et al., 2024; Osiyevskyy et al., 2020). Recent advances in IT ambidexterity
research emphasize that organizations need to cultivate both IT exploration and IT exploitation
capabilities for achieving organizational adaptability (Lee et al., 2015; Liang et al., 2022; Syed
et al., 2020). IT exploration capability captures the organization’s potential to acquire and
experiment with new IT resources and practices. IT exploitation capability entails an
organization’s proficiency in utilizing and refining existing IT resources and practices
(Atuahene-Gima, 2005; Lee et al., 2015; Nambisan et al., 1999; Ravichandran et al., 2005). IT
ambidexterity represents the organization’s simultaneous pursuit of IT exploration and IT
exploitation, such that the combined effect of both capabilities eventually enhances
organizational outcomes (He and Wong, 2004; Lee et al., 2015). In this study, we connect
these capabilities with three outcome dimensions: (1) market capitalizing, which embodies
pro-active implementation of internal changes needed to create new offerings to capitalize on
emerging market opportunities; (2) operational adjustment, which denotes quick
reconfiguration of business routines reacting to demand changes or other stimuli (Lin et al.,
2020; Lu and Ramamurthy, 2011; Panda, 2022); and, (3) competitive performance, which
reflects the degree to which an organization performs better than its competitors during the
crises (Rai and Tang, 2010).

While ambidexterity is widely regarded as a superior strategic approach, most supporting
evidence comes from stable environments or “normal times”, where organizations have the
structural and temporal flexibility to manage exploration and exploitation simultaneously
(Gibson and Birkinshaw, 2004; He and Wong, 2004; Jansen et al., 2012). Recent studies have
begun to support the effectiveness of ambidexterity in crisis contexts as well (Bechthold et al.,
2021; Dolz et al., 2020; Iborra et al., 2020), yet its universal applicability remains contested
(Chakma et al., 2024; Clauss et al., 2021). Indeed, exploration, exploitation and ambidexterity
strategies are largely context-dependent and time-dependent; thus, it is problematic confining
them into a one-size-fits-all solution (Cao et al., 2009). This view is supported by empirical
studies in contexts of discontinuous change or competitive turbulence suggesting that either
exploration or exploitation alone may outperform ambidexterity (Jansen et al., 2006; Luger
et al., 2018). So far, it remains unclear which approach performs best as prior studies
conducted in crisis contexts have barely examined exploration, exploitation, and
ambidexterity strategies in direct comparison. This gap calls for clearer, evidenced-based
guidance.

Consequently, we pursue the following research questions: (1) How is organizational
alertness related with IT exploration, IT exploitation, and IT ambidexterity strategies during
crises? (2) To what extent are these IT-enabled strategies related with competitive performance
in crisis conditions? (3) Does the simultaneous pursuit of IT exploration and IT exploitation
(i.e. IT ambidexterity) weaken or strengthen adaptation outcomes compared to singular
strategic focuses? We propose and empirically test a model where alertness enables
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IMDS organizations to align IT exploration with swift market capitalizing (exploration strategy) and
126,4 IT exploitation with swift operational adjustment (exploitation strategy). This research
contributes to ambidexterity theory by disentangling the individual and joint effects of
IT-enabled exploration and exploitation strategies in times of crisis. It challenges assumptions
of universal benefits of ambidexterity and prior work favoring internally driven contextual
ambidexterity, by introducing environmentally contingent ambidexterity, which highlights
environmental and capability-based contingencies related to the effectiveness of crisis
responses. Further, we demonstrate the short-term implications of exploratory, exploitative
and ambidexterity strategies, and establish organizational alertness as the foundation that
enables timely and context-sensitive deployment of IT-enabled crisis responses.

1156

2. Theoretical background
2.1 Ambidexterity theory for crisis response
The framing of this study builds on ambidexterity theory, which propounds the broadly
accepted thesis that organizations must balance exploration and exploitation strategies to
survive and create competitive advantage (March, 1991). Exploration strategies focus on
creating radical change and pursuing proactive innovations, enabling organizations to seize
new market opportunities (Lee et al., 2015). They are outward-looking, market-oriented
actions that foster growth and long-term prosperity. Exploitation strategies, in contrast,
prioritize incremental adjustments and operational efficiency (He and Wong, 2004). They are
inward-looking, emphasizing cost reduction and process improvements that aid short-term
wins. Ambidexterity strategies combine elements of both exploration and exploitation,
enabling organizations to simultaneously pursue innovation and optimization, supporting both
long-term and short-term goals. Prior research has highlighted various mechanisms to balance
exploration-exploitation, such as through temporal (Siggelkow and Levinthal, 2003),
structural (O’Reilly and Tushman, 2004), or contextual approaches (Birkinshaw and
Gibson, 2004; Hansen et al., 2018). Structural ambidexterity relies on formal (exploration-
exploitation) unit separation, temporal ambidexterity applies (exploration-exploitation)
alternations over time, while contextual ambidexterity refers to the internal organizational
systems that enable individuals to decide how to use their time between exploration-
exploitation (Gibson and Birkinshaw, 2004). To complement these previously established
approaches, this study examines ambidextrous responses in light of external crisis conditions.
We adopt a more contingent view of ambidexterity, where firms may benefit from distinct
strategies, either on ambidexterity, exploration or exploitation, depending on the specific
demands of the crisis. We refer to this approach as environmentally contingent ambidexterity.
There is a wide consensus in the literature that organizations successfully managing
ambidexterity outperform those that pursue one-sided exploration or exploitation. However,
this was mainly connected to a rather static balance model of ambidexterity, which has been
researched mostly in normal times, and where organizations have the structural or temporal
flexibility to manage the tension between the two modes (Raisch et al., 2009). Crises present
an abrupt break from normalcy, typically characterized by low preparedness, resource
scarcity, high uncertainty, and urgency to act (Clauss et al., 2022). Under these conditions,
there is an amplified tension between exploration and exploitation (Salamzadeh and Dana,
2022), forcing organizations to prioritize one mode over the other, distorting the balance
(Osiyevskyy et al., 2020). Notably, the Covid-19 crisis imposed the suspension of physical
interactions worldwide (with a few exceptions), pressuring companies to react quickly to
customer changing needs. Some companies act risk-averse and prioritize exploitation
(Wenzel et al., 2020), which may offer short-term stability, at the expense of missing
emerging opportunities. Others prioritize exploration through business model pivots (Sanasi
and Ghezzi, 2022) or new digital investments at the risk of not implementing these changes
timely (Gkeredakis et al., 2021). Thus, these one-sided tendencies can result in suboptimal
crisis responses.
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Prior research indicates that there is no one-size-fits-all solution for applying ambidexterity in Industrial
crisis. For instance, Osiyevskyy et al. (2020), studying Russian SMEs during the 2014-2016 Management &
economic crisis, found that, on the short-term, exploration tends to improve performance but Data Systems
introduces instability, whereas exploitation offers greater stability at the cost of reduced
performance. Similarly, Doblinger et al. (2022) observed a U-shaped relationship between
ambidexterity and performance stability among German firms during the 2008 financial crisis.
In contrast, Smara et al. (2022) showed that ambidexterity simultaneously boosts performance
and reduces variability for Russian SMEs during the Covid-19 crisis. Chou et al. (2024) added a
longer-term perspective, showing that exploitation generally drives post-crisis performance,
especially in non-tech sectors, while ambidexterity only outperforms in high-tech environments.
These findings reflect the need to question the effectiveness of ambidexterity during a crisis,
which appears to be not universal, but rather contingent and potentially time-bound.

Taken together, this study relies on the assumption that organizations in crisis must shift
their focus from renowned mechanisms that sustain long-term advantages to rapid strategic
actions that enable short-term benefits and temporary advantages (Huang et al., 2015;
Salamzadeh and Dana, 2022). Information technology (IT) has emerged as a critical enabler of
such strategic actions (Liang et al., 2022). For example, during the Covid-19 pandemic, many
organizations explored IT tools such as Microsoft Teams and Zoom to rapidly switch to new
forms of work (i.e. remote) (Benitez et al., 2023). Other organizations utilized existing IT
systems such as enterprise resource planning (ERP) and customer relationship management
(CRM) tools to monitor inventory levels, manage customer interactions, and automate routine
processes, ensuring stability during disruptions (Liang et al., 2022). Still others sought IT-
enabled ambidexterity by balancing digital exploration (e.g. reprogramming machinery and
launching video-commerce to access new B2C markets) with exploitation of their existing
production planning and CRM systems to fulfill both existing and emerging customer orders
(Bettiol et al., 2023). Having outlined the crucial role of IT in enabling strategic responses, the
following section recognizes alertness as a foundation for enacting I'T-enabled strategies and
their contribution to crisis response outcomes, such as market capitalizing, operational
adjustment and competitive performance.

1157

2.2 Organizational alertness as a strategy-enabling capability

Organizational alertness is a critical capability for navigating crises through shaping the
effectiveness of exploration, exploitation, and ambidexterity response strategies. It acts as a
precursor to strategic action by enabling organizations to sense changes in the environment,
interpret their implications, and align their IT capabilities with the demands of the crisis
(Jarvelainen, 2013). Alertness encompasses several core sensing and seizing activities,
traditionally also considering in risk and business continuity management. First, it includes the
regular conduction of business-impact analyses for diverse risk scenarios, ensuring
organizations are aptly prepared (Torabi et al., 2014). Second, it involves recognizing the
interdependencies among software applications, ensuring that IT infrastructures are resilient
during crises (Li et al., 2022). Third, it extends to enforcing stringent business continuity
standards among suppliers, reflecting the broader commitment to alertness (Faertes, 2015).
Fourth, it ensures that alertness measures are not just ancillary tools, but are central to the
development and delivery of new products or services (Herbane et al., 2004). These activities
should be performed regularly for an organization to be alert against changing environmental
contingencies (Herbane et al., 2004). In the context of IT capabilities, alertness serves as a
foundation for both exploration and exploitation. For IT exploration, alertness enables
organizations to identify emerging market trends and leverage analytics or Al tools to
capitalize on new opportunities. For IT exploitation, alertness ensures that existing systems are
optimized to address immediate operational challenges. Furthermore, in ambidexterity
strategies, alertness facilitates the dynamic allocation of resources between exploration and
exploitation, ensuring that both short-term and long-term objectives are met.
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IMDS 2.3 Crisis response outcomes

126,4 The ultimate goal of exploration, exploitation, and ambidexterity strategies in response to a
crisis is to achieve competitive performance in order to outperform its competitors in terms of
profitability, market share, and growth (Rai and Tang, 2010). In crises, competitive
performance depends on an organization’s ability to adapt swiftly and effectively to changing
conditions, and leverage its IT capabilities to create temporary advantages. Two outcome
dimensions are particularly relevant in crisis contexts: swift market capitalizing and swift
operational adjustment. The former tends to reflect proactive actions that seize emerging
opportunities, while the later is shaped by immediate responses that ensure continuity and
resilience (Mao et al., 2021; Panda, 2022). Market capitalizing contains an external, market-
oriented focus, where organizations actively seek and capitalize on prospective gains (Lu and
Ramamurthy, 2011). In contrast, swift operational adjustment signifies an internal focus on
operational responsiveness, emphasizing swift adaptations to uncertain and evolving external
circumstances (Lee et al., 2003). Recent findings suggest that such adaptations can reveal an
organization’s potential and also generate long-term positive effects (Clauss et al., 2022),
thereby ultimately translating into sustainable competitive advantage (Huang et al., 2015).

1158

3. Hypotheses development

Figure 1 presents our research model, positioning organizational alertness as a foundation for
IT enabled exploration, exploitation and ambidexterity crises response strategies, which in
turn contribute to competitive performance. This framing reflects the pivotal role of
organizational alertness in identifying internal and external threats, and enabling organizations
to swiftly adapt and reconfigure resources in response to changes required (Jarvelainen, 2013).
The following sub-sections further develop and describe the elements of this model.

3.1 Organizational alertness

In crisis contexts, organizations can engage in both swift market capitalizing to proactively
seize emergent opportunities and swift operational adjustment to more reactively ensuring
continuity opportunities (Mao et al., 2021; Panda, 2022). We argue that the effectiveness of
these adaptations depends on an organization’s ability to swiftly sense changes, assess risks,
and respond accordingly. Organizational alertness capability represents such a sensing
capability, enabling organizations to recognize threats and opportunities, manage critical
resource interdependencies, and reconfigure operations as needed (Swartz et al., 2003). While
research has established that sensing capabilities contribute to strategic adaptation (Teece
et al., 2016), the direct link between organizational alertness and these two distinct crisis
response strategies remains underexplored.

Strategy Enabling IT Strategy* Crisis Response & Outcome
, - T - -~ < - - _L”: - TN ;s _ T - - - =-=-=-== ~
I o (N4 A
I - ! \
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Figure 1. Basicresearch model. Note: *The dotted lines (in H4a and H4b) represent the interaction effects of IT
Exploration and IT Exploitation, which are considered as IT Ambidexterity. Source: Authors’ own work
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Prior studies highlight the role of alertness in identifying and leveraging emerging Industrial
opportunities. Organization with strong alertness capabilities can quickly recognize shifts in Management &
demand, consumer behavior, or market gaps, allowing them to adapt products, services, or Data Systems
business models accordingly. Evidence from SMEs demonstrates that CEO alertness
significantly accelerates new product introductions, which is closely related with market
capitalizing (Srivastavaa et al., 2020). Similarly, research on Taiwanese SMEs finds that
entrepreneurial alertness enhances innovation, which in turn improves financial performance
(Tang et al., 2023). More broadly, organizations with higher entrepreneurial alertness are
better positioned to discover and capitalize on new opportunities (Pinheiro et al., 2024). Given
that market capitalizing reflects a market-oriented, opportunity-driven approach (Lu and
Ramamurthy, 2011), it is reasonable to expect that organizational alertness enhances this
capability. Thus, we hypothesize:

1159

Hla. Organizational alertness is positively associated with swift market capitalizing
during a crisis.

Apart from swift market capitalizing, organizations facing crises must also ensure operational
continuity and rapidly reconfigure internal processes (Bajgoric and Moon, 2009; Shrivastava
et al., 2021). Organizational alertness is likely to facilitate this by enhancing real-time
monitoring, decision-making, and process adaptation from a business continuity perspective
(Bakar et al., 2015). Prior research shows that organizations with higher alertness capabilities
can anticipate disruptions and execute operational adjustments more effectively, which
contributes to stability and resilience (Torabi et al., 2014). Further empirical evidence
indicates that alert organizations with superior preparedness capabilities are better equipped to
adapt operations swiftly (Bajgoric et al., 2022). Consequently, we propose:

H1b. Organizational alertness is positively associated with swift operational adjustment
during a crisis.

Given that organizational alertness involves recognizing potential threats and creating
safeguards to ensure the continuous delivery of products and services (Tang et al., 2023), it is
reasonable to argue that it supports IT capabilities, which today in most cases provide the
backbone of these products and services (Wiesbock et al., 2020). For instance, past studies
emphasized the critical role of integrating organizational alertness with IT capabilities in
developing critical warning systems, which significantly improve early detection and
mitigation of various crises (Arru et al., 2019). Further, recent empirical evidence supports the
idea that organizations with heightened preparedness capabilities (which are analogous to
alertness capabilities) are better equipped to develop advanced IT capabilities (Bajgori¢ et al.,
2022). Along these lines, Song et al. (2008) suggest that market-linking and sensing
capabilities (which are also comparable with alertness capabilities) positively affect IT
capabilities used for sensing new market trends (exploration) and improving product
development operations (exploitation). Consequently, we hypothesize that:

H2(a-b). Organizational alertness is positively associated with (a) IT exploration and (b)
IT exploitation during a crisis.

3.2 IT exploration, exploitation, and ambidexterity

The distinctive roles of exploration and exploitation for organizational change effectiveness
have long been discussed in organization theory and management literature (He and Wong,
2004). This discussion nowadays needs to be firmly intertwined with IT as it has become the
basis for contemporary organizations to compete in the era of digitalization. Indeed, IT
capabilities are considered essential backbones not only to support the business but also to
provide operational excellence and innovation as envisioned (Lee et al., 2004). More recently,
IT capabilities have been strongly linked with learning theories, such as absorptive capacity
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IMDS (Limaj et al., 2016; Zahra and George, 2002). For example, they support a high-level
126,4 internalization of external knowledge (Ravichandran, 2018) or improving process and product
innovation (Nambisan, 2002). More specifically, in terms of IT exploration, there is evidence
showing that organizations incorporating new information and communication technologies
achieve better results in managing changing customer demands (Nambisan, 2002). In this
vein, other studies show that organizations pursuing IT exploration cope better with external
changes as they create a higher ability to sense IT disruptions and yield superior outcomes
from market opportunities (Ravichandran, 2018). Based on this reasoning, we formulate the
hypothesis:

1160

H3a. ITexploration is positively associated with swift market capitalizing during a crisis.

Further, IT exploitation assists the rearrangement, integration and alignment of IT resources
with business processes to improve outcomes in understanding and reacting to external
changes (Gregory et al., 2015; Zhou et al., 2018). The improvement of IT infrastructure and IT
skills influences organization results in strengthening i.a. process and performance
management effectiveness (Mithas et al., 2011). This view is consistent with a recent study
showing that organizations pursuing IT exploitation achieve higher coordination and make
quicker and more effective decisions in the face of external changes (Zhen et al., 2021).
Therefore, we are led to posit:

H3b. IT exploitation is positively associated with swift operational adjustment during a
crisis.

In stable or moderately dynamic environments, ambidexterity is often associated with
improved organizational outcomes (e.g. Gregory et al., 2015; He and Wong, 2004). From this
view, IT ambidexterity could strengthen the relationship between IT exploration and market
capitalizing (captured by H3a), as well as between IT exploitation and operational adjustment
(H3b), by providing synergies between innovation and efficiency. However, during a severe
crisis, where organizations often face limited time, reduced resources, and heightened
uncertainty, the dual demands of ambidexterity may amplify the reported tensions from
balancing both strategies (Chakma et al., 2024; Clauss et al., 2021) and thereby hinder swift
responses. Alternatively utilizing ambidexterity by temporally separating IT exploitation and
exploration, as for example suggested by Liang et al. (2022) and O’Reilly and Tushman
(2013), does not seem viable given the narrow time frame for making swift changes during a
crisis. In the crisis context, ambidexterity may not add additional value to exploration and
exploitation as distinct strategies (Osiyevskyy et al., 2020). Simultaneously pursuing IT
exploration and IT exploitation may dilute the organizational focus and stretch critical
resources thin, especially if either capability is underdeveloped. We thus assume the following:

H4(a-b). IT ambidexterity negatively moderates the relationship between (a) IT
exploration and swift market capitalizing, and (b) IT exploitation and swift
operational adjustments during a crisis.

3.3 Operational adjustment and market capitalizing

Prior research has established increasing significance of swift operational adjustment and
swift market capitalizing for performance-related outcomes. For instance, a study conducted
among agricultural firms in China found that market capitalizing creates financial
performance gains, while operational adjustment creates nonfinancial performance gains
(Lietal., 2020). Another study showed that organizations with high levels of agility in terms of
market capitalizing and operational adjustment were linked with enhanced operational and
financial performance (Liu et al., 2014). Further, a survey conducted during the COVID-19
pandemic indicated that high market capitalizing helped a third of respondents to increase their
business growth (Kettunen et al., 2021). On the other hand, efficient operational adjustment
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not only mitigates immediate operational risks but also positions organizations for competitive Industrial
advantage by ensuring reliability and responsiveness (Swartz et al., 2003). This is further Management &
corroborated by prior research using capability-building hierarchies translating positive Data Systems
effects of IT capabilities into enhanced competitive performance (Queiroz et al., 2018), with

operational adjustment and market capitalizing acting as mediators (Liu et al., 2014; Panda,

2022). In light of these considerations, we put forward the supposition that:

H5(a-b). Swift market capitalizing (a) and swift operational adjustment (b) are positively 1161
associated with competitive performance during a crisis.

4. Research design and execution

4.1 Sample and data collection

Our study focused on organizations in Austria, Germany and Switzerland, from which we
identified 3,144 executives and managers holding MBAs or affiliated with executive
academies, using LinkedIn, XING, and alumni databases from three universities. High-level
managers were selected as reliable informants due to their role as primary decision-makers
familiar with strategic processes and outcomes (Huber and Power, 1985). The data was
collected in the timeframe from July to November 2020 and facilitated via an online survey
tool compliant with the General Data Protection Regulation (GDPR) of the EU (EC, 2016),
supported by follow-up calls, reminder emails, and incentives like a survey report and online
findings presentation. After exclusion of two outliers, 166 valid responses were retained for
the study, exceeding benchmarks based on the inverse square root method, gamma-
exponential method, as well as the “ten times rule” method and minimum R-squared method
(Hair et al., 2022).

4.2 Measurements

Following recommendations for the scale development process (MacKenzie et al., 2011), we
first started with construct conceptualizations using definitions from the extant literature,
which we applied to the crisis context. Accordingly, based on the work of Jarvelainen (2013),
we define organizational alertness as an organization’s ability to recognize threats and
effectively orchestrate resources for prevention and protect business continuity. Further, we
draw on the works of Atuahene-Gima (2005), Lee et al. (2015), Nambisan et al. (1999),
Ravichandran et al. (2005) to define IT exploration as organization’s ability to acquire and
experiment with new IT resources and practices, and ITexploitation as organization’s ability to
utilize existing IT resources and practices. Similarly, based on the contribution of Lee et al.
(2015), we conceptualize IT ambidexterity as organization’s ability to engage simultaneously
in both IT exploration and IT exploitation. Following the efforts of Lu and Ramamurthy
(2011), Panda (2022) to capture agility outcomes, we focus on change outcomes and define
swift market capitalizing as the organization’s pro-active implementation of internal changes
needed to create new offerings to capitalize on emerging market opportunities, and swift
operational adjustment as the organization’s quick reconfiguration of business routines
reacting to demand changes or other stimuli. Finally, grounded in the research of (Rai and
Tang, 2010), we define competitive performance as the degree to which an organization
performs better than its competitors during the crises.

The measurement items of all main constructs are presented in the supplementary material
(Supplementary_material_appendix_A, Table A1), which were assessed by means of seven-
point Likert scales. Control variables were selected based on their theoretical relevance to IT-
enabled strategic responses, capturing variations in IT capacity and maturity that may shape
crisis adaptation. They were measured by single-items and included (1) IT spending compared
to key competitors, (2) the percentage of full-time equivalent employees working in IT roles,
and (3) organizational age. In term of IT Ambidexterity used in the moderation analysis only,
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IMDS we assess it through the interaction effect formed as the product term of IT exploration and IT

126,4 exploitation, in line also with previous studies (e.g. Gupta et al., 2006; Zhang et al., 2017). This
approach assumes that IT exploration and IT exploitation are independent dimensions, with
their effects interdependent (Rosing and Zacher, 2017).

4.3 Instrument validity and pre-testing

1162 To assess content validity and engage in scale refinements (MacKenzie et al., 2011), we
conducted two rounds of pre-testing with academics and IT managers (i.e. nine people in total),
but their responses were not included in the data analysis. This process allowed us to conduct
an assessment of the measurement instrument from multiple perspectives, which enabled us to
explore nuanced variations in wording. Additionally, we ensured the reliability and validity of
the measurement model through appropriate validation procedures outlined in the next
section. The survey questionnaire was developed and applied in the English language.

4.4 Estimation strateqy

We applied partial least squares (PLS) structural equation modeling to test the research
hypotheses, which is an effective and robust analytical tool given our model complexity,
supporting also our extended analysis including meditation and moderation (Benitez et al.,
2020; Hair et al., 2024). PLS applies a single-step variance-based approach to “examine the
relationships between multi-item latent variables”, aligning with both research design and
model characteristics (Manley et al., 2021, p. 1808), and matches the characteristics of the
variables in this study. Bootstrapping with 5,000 subsamples was used to determine significant
levels of weights, loadings, and path coefficients.

5. Results

5.1 Sample demographics

The demographic characteristics of the sample are summarized in Table 1. These include age
and gender, of the respondent, and the industry, age and size of the associated organization
reflected by full time equivalent (FTE) employees. Respondents were mostly experienced and
senior employees in executive or management positions. The majority of respondents belong
to large organizations (according to EU guidelines) having more than 250 FTEs (60.4%) and
with substantial operational maturity (over 11 years: 86.5%). These organizations were
primarily active in manufacturing, information and communication, and financial and
insurance sectors, together representing 68.6% of the sample. These characteristics align well
with the study’s focus on IT-enabled strategic responses in mature, digitally active
organizations.

5.2 Nonresponse bias

To examine the possibility of survey nonresponse bias, we used the commonly applied wave
analysis (Van der Stede et al., 2006). For this purpose, we used a split-sample approach, where
one sub-sample represented early respondents, the other late respondents according to the
response time, which the survey tool automatically registered. To integrate responses across
different channels not initiated concurrently, we classified respondents of each applicable sub-
sample separately and then pooled the sub-samples again. The demographic comparisons
between early and late respondents revealed no significantly different characteristics
considered in terms of the respondents’ gender (y” test, p = 0.81), job role (y* test,
p = 0.81) and mean age (two-sample unpaired t-test, p = 0.90), as well as in terms of
organization-level characteristics covering industry (y° test, p = 0.36), organizational age (y*
test, p = 0.37), number of fulltime equivalent employees (two-sample unpaired t-test,
p = 0.53) and share of fulltime equivalent IT employees (two-sample unpaired t-test,
p = 0.56). Thus, we see no evidence for survey nonresponse bias.
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Table 1. Sample characteristics Industrial
Management &

Variable Category # % Data Systems

Age of respondents (years) 20-30 17 10.2
31-40 46 27.7
41-50 56 33.8
>50 47 28.3

Gender of respondents Male 133 82.1 1163
Female 29 17.9
Missing 4

Organization age (years) 0-2 3 1.8
3-10 19 11.7
11-50 77 47.2
>51 64 39.3
Missing 3

Organization size (FTE employees) <10 12 7.3
1049 18 11.0
50-249 35 21.3
>250 99 60.4
Missing 2

Organization industry (NAICS Rev. 2) Manufacturing (C) 48 30.8
Information and communication (J) 42 26.9
Financial and insurance activities (K) 17 10.9
Administrative and support service activities (IN) 13 8.3
Electricity, gas, steam and air conditioning (D) 10 6.4
Transportation and storage (H) 7 4.5
Wholesale and retail trade (G) 5 3.2
Other sections 14 9.0
Missing 10

Note(s): # number of respondents
Source(s): Authors’ own work

5.3 Common method variance

Given the limitations of traditional approaches, particularly regarding large sample
requirements, model complexity, and distributional assumption (Gudergan et al., 2025; Hair
et al., 2022), we applied two complementary techniques specifically suited for PLS-SEM to
test for common method variance (CMV) (Malhotra et al., 2006): the measured latent marker
variable (MLMYV) approach (Chin et al., 2013) and the collinearity-based assessment (Kock,
2015). Neither of the applied tests suggest a threat of CMV.

For the MLMYV approach, we included a theoretically unrelated marker variable
(respondent age) in our model (Chin et al., 2013). A comparison of the estimated path
model relationships with and without this additional marker variable showed no notable
differences. All theorized pathways maintained their levels of significance, suggesting
minimal CMB.

For the variance inflation factors (VIFs) collinearity approach, we used a random
dependent variable to test for CMV (Kock and Lynn, 2012, p. 578) and were concerned with
CMYV implied by collinearity between factors (Kock, 2015). For this purpose, we created a new
model where all of the latent variables were connected to a latent construct with a single-
indicator random variable. All of the “inner model” VIFs are between 1.0 and 2.5, therefore
well below the indicated threshold (3.3) confirming that collinearity-driven CMV is unlikely.

5.4 Measurement model evaluation
Considering that the measurement model is composed of reflective constructs only, we
assessed indicator reliability, convergent reliability, internal consistency reliability, and
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IMDS discriminant validity according to current guidelines (Benitez et al., 2020; Hair et al., 2022;
126,4 Manley et al., 2021). The results in Table 2 show that standardized outer loadings are all
statistically significant (i.e. > 0.708) and all latent variable explain at least 50% of an
indicator’s variance (assessed through the square of standardized indicator’s outer loading),
hence assuring indicator reliability. Similarly, convergent validity on the construct level is
established as all values of the average variance extracted (AVE) are above the 0.5 threshold.
To evaluate internal consistency reliability, we considered three measures: Cronbach’s alpha
(Cronbach, 1951), composite reliability p. (Chin, 2010), and the more recent Dijkstra-
Henseler’s rho pA (Dijkstra and Henseler, 2015). As a rule of thumb, these measures vary from
0 to 1, with higher values indicating better reliability (Manley et al., 2021). The values of all
three measures are way above the 0.7 threshold, indicating highly satisfactory level of internal
consistency reliability.

In terms of discriminant validity, we followed the heterotrait-monotrait (HTMT) ratio of
correlations approach, which is currently recommended in assessing discriminant validity
over conventional methods like the Fornell-Larcker criterion (Benitez et al., 2020). The
criteria have been satisfied (see Table 3), suggesting a good discriminant validity of the
constructs. The HTMT correlation between market capitalizing and operational adjustment is
slightly above, but still well below 0.90, which is the threshold for conceptually similar
constructs (Hairet al., 2022, p. 123). We also applied the bootstrapping procedure showing that
the upper bound of the HTMT value’s 95% one-sided confidence interval were all below 0.85.
The results suggest good measurement properties, allowing us to proceed with hypotheses
testing.

To assess the robustness of our results, we conducted a series of complementary analyses,
including cross-estimator validation (PROCESS vs PLS-SEM) and three theory-driven
alternative model specifications. The results of these analyses are reported in the
supplementary material (Supplementary_material_appendix_B). These tests addressed

1164

Table 2. Indicator reliability, convergent validity and internal consistency reliability

Indicator Composite
reliability Cronbach’s  rho  reliability
Construct Items Loadings (loadings’) AVE alpha PA  pc
Organizational OAC1 0.85 0.72 0.72 0.87 0.87 091
Alertness OAC2 0.80 0.64
OAC3 0.89 0.79
OAC4 0.85 0.72
IT Exploration ITEXPR1 091 0.83 0.85 091 091 0.94
ITEXPR2 0.94 0.88
ITEXPR3 091 0.83
IT Exploitation ITEXPL1 0.87 0.76 0.79 0.87 0.88 0.92
ITEXPL2 0.93 0.86
ITEXPL3 0.87 0.76
Market Capitalizing MCAP1 0.88 0.77 0.82 0.89 0.89 0.93
MCAP2 0.93 0.86
MCAP3 0.91 0.83
Operational Adjustment OADIJ1 0.90 0.81 0.82 0.89 0.89 0.93
OADJ2 0.91 0.83
OADJ3 0.91 0.83
Competitive COMP1 0.87 0.76 0.72  0.88 092 091
Performance COMP2 0.76 0.58
COMP3 0.87 0.76
COMP4 0.90 0.81

Note(s): Loadings > 0.708, Loadings® > 0.5; AVE > 0.5; Cronbach’s a, pc, or tho pA > 0.7
Source(s): Authors’ own work
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Table 3. HTMT analysis

Organizational Market Operational
alertness IT exploration  IT exploitation  capitalizing adjustment
IT Exploration 0.61
IT Exploitation 0.45 0.58
Market Capitalizing 0.61 0.59 0.48
Operational 0.61 0.51 0.52 0.86
Adjustment
Competitive 0.41 0.40 0.35 0.36 0.31
Performance

Note(s): The HTMT values are all <0.85 (or 0.90)
Source(s): Authors’ own work

potential concerns related to the estimation method, reverse causality, omitted-variable bias,
and outcome specificity. Across all tests, the original model’s structure and key path
relationships remained stable and theoretically coherent, strengthening confidence in the
validity of the results.

5.5 Structural model assessment

Asiillustrated in Figure 2, our model explains 30% of the variance in IT exploration, 16% of the
variance in IT exploitation, 39% of the variance in market capitalizing, and 38% of the variance
in operational adjustment. This values thus demonstrate a good explanatory power of the
proposed research model. The variance explained in competitive performance is lower (10%),
which, however, is still common for this type of dependent variable that is dependent on many
other variables.

Next, we assessed the model’s predictive power by running the PLS Predict procedure
using ten folds and ten repetitions as suggested in Sarstedt et al. (2021, pp. 36—-37). We had to
choose one of the model’s key endogenous constructs (Hair et al., 2022, p. 202) and focused on
operational adjustment and its three indicators. The results presented in Table 4 show that
szredm values of the PLS model are positive for all indicators, indicating that the model has
predictive relevance and outperforms the naive linear model (LM) benchmark. This is further
supported by consistently lower RMSE values for the PL.S model compared to LM.

We undertook a secondary (more advanced) evaluation of predictive modeling using the
recent cross-validated predictive ability test (CVPAT) on the overall model, as delineated by
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Figure 2. Structural model results with moderation effects. Note: construct (Rzadjusled); path B (t values);
**%p < 0.01, **p < 0.05, *p < 0.10. Source: Authors’ own work
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IMDS Table 4. Results of PLS predict

126,4 2
Qpredict PLS-SEM_RMSE LM_RMSE PLS-LM
OADJ1 0.22 1.54 1.57 —0,03
OADJ2 0.26 1.53 1.56 —0,03
OADJ3 0.21 1.50 1.53 —0,03
1166 Source(s): Authors’ own work

Sharma et al. (2023) considering that the superior model is the one with lower loss. The results
in Table 5 show that predictions derived from PLS significantly surpass the traditional naive
indictor average (IA) benchmark across all endogenous constructs.

To assess collinearity, we reviewed the inner VIF values (see Table 6) combining
endogenous variables with the related exogenous variables, which are clearly below the
stricter threshold of 3.0 (Hair et al., 2022). Hence, we conclude that collinearity is not an issue
in the structural model.

Finally, we tested the research hypotheses by examining the size and statistical significance
of the path coefficients (f3). We also report effect sizes (f2) where values beyond 0.02, 0.15, and
0.35 indicate small, medium and large effect sizes, respectively. In terms of RQ1, the results
show that organizational alertness has a small positive effect on market capitalizing (p = 0.35,
p < 0.01) and operational adjustment (§ = 0.39, p < 0.01), supporting Hla and H1b.

Table 5. Results of CVPAT — PLS vs Indicator average (1A)

Average

PLS IA loss

loss loss difference t-value value
Competitive Performance 2.05 221 —0.16 3.36 0.00
IT Exploitation 1.85 2.09 —0.24 2.14 0.03
IT Exploration 2.26 2.97 —0.71 3.51 0.00
Market Capitalizing 2.39 3.12 —0.73 3.48 0.00
Operational Adjustments 2.32 3.01 —0.68 2.96 0.00
Overall 217 2.65 —0.48 4.28 0.00
Source(s): Authors’ own work
Table 6. Inner VIF values
Hypothesis Path VIF
Hla Organizational Alertness— Market Capitalizing 1.49
H1b Organizational Alertness— Operational Adjustments 1.49
H2a Organizational Alertness— IT Exploration 1.00
H2b Organizational Alertness— IT Exploitation 1.00
H3a IT Exploration — Market Capitalizing 1.69
H3b IT Exploitation — Operational Adjustments 1.51
H4a IT Ambidexterity — Market Capitalizing 1.08
H4b IT Ambidexterity — Operational Adjustments 1.08
H5a Market Capitalizing — Competitive Performance 1.08
H5b Operational Adjustments — Competitive Performance 1.08

Source(s): Authors’ own work
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Additionally, organizational alertness has a large positive effect on IT exploration (f = 0.55, Industrial
p < 0.01) and a medium positive effect on IT exploitation (p = 0.41, p < 0.01), supporting Management &
hypothesis H2a and H2b. In terms of RQ2, IT exploration has small positive effects on market Data Systems
capitalizing (p = 0.27, p < 0.01), supporting H3a; and similarly, IT exploitation has a small
positive effect on operational adjustments (p = 0.20, p < 0.01), supporting H3b. Finally,
market capitalizing has a small positive effect on competitive performance (8 = 0.29,

p < 0.01), supporting H5a. In short, the results support all hypotheses except H5b. 1167

5.6 Moderation test

To answer RQ3, we first examined whether I'T exploitation moderates the relationship between
IT exploration and swift market capitalizing (H4a). Second, we considered whether IT
exploration moderates the relationship between IT exploitation and swift operational
adjustment (H4b). Using the two-stage approach with standardized data (Hair et al., 2022,
p. 253), we created the interaction term representing I'T ambidexterity. VIF values, as reported
in Table 6, again confirmed that collinearity was not an issue. Structural and measurement
model assessments also met all relevant criteria. The results show that IT exploitation
significantly weakens the positive relationship between IT exploration and swift market
capitalizing (B = —0.10, p < 0.10), while IT exploration similarly weakens the effect of IT
exploitation on operational adjustment ( = —0.13, p < 0.05), thereby confirming H4a
and H4b.

We also conducted an interaction slope analysis to better understand these relationships.
The two lines in Figure 3 represent the relationships at high and low levels of the moderator
(Hair et al., 2021, p. 169). As illustrated in the left chart, IT exploitation moderates the
relationship between IT exploration and swift market capitalizing. The slopes indicate that
while higher IT exploration is associated with increased market capitalizing, this effect is more
pronounced under conditions of low IT exploitation. However, as IT exploitation increases, the
difference in slopes diminishes, indicating a differential enhancement effect rather than a
reversal. Similarly, in the right chart, IT exploration moderates the relationship between IT
exploitation and swift operational adjustment. These results suggest that while IT exploitation
positively influences operational adjustment, this effect is stronger under low IT exploration
and weakens as IT exploration increases. This pattern implies that IT exploration and IT
exploitation interact dynamically, where high levels of one can reduce the incremental benefits
of the other.
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Figure 3. The moderation interaction plots. Source: Authors’ own work
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IMDS 5.7 Post-hoc multiple mediation testing

126,4 We conducted a mediation analysis post-hoc to uncover additional indirect effects beyond the
initial hypotheses, enabling data-driven insights while maintaining the original model’s focus
and parsimony. Considering our model setup, we followed current recommendation for
multiple mediation testing offered by Hair et al. (2022, pp. 228-243) and bootstrapped the
sampling distribution of the indirect effect. We detected only two significant complementary
mediations (see Table 7). First, IT exploration (partially) mediates the effects of organizational
alertness on market capitalizing, as the indirect effect (p = 0.15, p <0.01) and the direct effect
(B = 0.33, p < 0.01) are both significant and point in the same direction. Second, IT
exploitation (partially) mediates the effects of organizational alertness on operational
adjustment as the indirect effect (B = 0.10, p < 0.05) and the direct effect (p = 0.37, p <0.01)
are both significant and point in the same direction.

1168

6. Discussion and conclusion

The roles of exploration, exploitation, and ambidexterity strategies have been central to business
and IS scholarship (Giittel and Konlechner, 2023). While prior research acknowledges the
importance of alertness and IT capabilities in shaping these strategies (e.g. Bajgoric et al., 2022;
Benitez et al., 2023), how these capabilities are associated with competitive performance in crises
remains underexplored. The results of this study provide a nuanced understanding of this matter.
In response to the first research question, regarding how organizational alertness is linked to IT-
enabled capabilities during crisis, our findings show that alertness positively relates to both IT
exploration and IT exploitation, revealing distinct pathways: IT exploration partially channels
alertness into externally focused responses (through market capitalizing), while IT exploitation
partially mediates alertness into internal adaptation (through operational adjustment). In terms of
the second question regarding linkages between IT-enabled strategies and response outcomes, IT
exploration positively relates with competitive performance (via market capitalization) while IT
exploitation contributes to stability (via operational adjustment) without directly improving
performance. Finally, responding to our third question about comparing the effectiveness of IT
ambidexterity with one-sided IT exploration or IT exploitation, the results indicate that IT
ambidexterity weakens adaptation outcomes unless both IT exploration and IT exploitation are
very highly developed. Interaction analysis reveals that generally IT exploration reduces the
impact of IT exploitation on swift operational adjustments when IT exploitation is low, and vice
versa for swift market capitalizing. These insights emphasize the need for adaptable IT strategies
tailored to crisis contexts.

Table 7. Mediation analysis

Indirect Indirect
effect bias effect bias
Direct Indirect corrected Indirect corrected
Direct  effect bias effectvialT  95% CI (via effect (viaIT  95% CI (via
effect  corrected exploration IT exploitation) IT
Path ®B) 95% CI B) exploration) ) exploitation)
Organizational 039" [0.20,0.55] 0.07"° [-0.03,0.18] 0.08" [0.02, 0.17]
Alertness —
Operational
Adjustments
Organizational 035" [0.17,0.52] 0.15 [0.05,0.26]  0.06"S [—0.00, 0.14]
Alertness —
Market
Capitalizing

Note(s): *p < 0.05, NS Not significant, CI confidence interval
Source(s): Authors’ own work
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6.1 Theoretical implications Industrial
This study advances ambidexterity theory by moving beyond static balance models to propose Management &
a contingent, capability-dependent perspective on crisis management. While prior studies Data Systems
have extensively, but often separately, examined exploration, exploitation or ambidexterity in
stable environments, there is limited understanding of their relative effectiveness under time-
sensitive and highly uncertain conditions such as crisis (Singh et al., 2023). Traditional theory
emphasizes the benefits of simultaneous duality, often taking a static perspective that
ambidexterity benefits sustained competitive advantage over the long run. In particular, crisis
scenarios fundamentally differ from business-as-usual contexts, requiring rapid strategic
recalibration (Ahn et al., 2018). Thus, it is imperative to identify which strategic responses
benefit organizations’ competitive performance during crisis, and to understand how such
strategies can be effectively developed (Wenzel et al., 2020). We unpack the “black box” of
crisis response by examining how one-sided (exploration or exploitation) and combined
(ambidexterity) strategies are enabled through organizational alertness and enacted through
IT-enabled capabilities, offering a more granular and comparative understanding of their
respective and combined effects on short-term crisis adaptation and competitive outcomes.
Accordingly, we offer three main theoretical implications from the perspectives of
ambidexterity theory and dynamic capabilities.

First, we introduce organizational alertness as a pre-strategic capability extending
ambidexterity theory by theorizing how it facilitates exploration, exploitation, or both. While
alertness has often been discussed in risk management as part of continuity planning or
environmental analysis (Herbane et al., 2004; Li et al., 2022; Torabi et al., 2014), its role in
enabling differentiated IT-enabled strategies (exploration, exploitation, or ambidexterity) has
not been sufficiently theorized. Unlike traditional ambidexterity research, which mainly
focuses on how organizations balance dual strategic activities, we position alertness as a
foundational sensing mechanism that supports IT-enabled strategy deployment. Our mediation
analysis supports this view: IT exploration partially mediates the relationship between
alertness and market capitalizing, while IT exploitation partially mediates the relationship
between alertness and operational adjustment. These results indicate that while organizational
alertness is essential for sensing external changes, its effectiveness in terms of strategic
responses depends on the deployment of targeted IT capabilities. Thus, alertness paired with IT
exploration supports the swift translation of foresight into market responsiveness, while when
combined with IT exploitation, it supports rapid operational optimizations. This extends
ambidexterity theory by identifying organizational alertness as a key antecedent of distinct IT
capabilities to support different forms of strategic adaptation under high levels of uncertainty
experienced during a crisis.

Second, we challenge the conventional exploration-exploitation trade-off assumed in
conventional work based on ambidexterity theory. In stable environments, exploitation usually
provides short-term performance benefits, while exploration is often linked to longer-term
gains but may initially hinder short-term performance due to increased uncertainty (He and
Wong, 2004). In contrast, we demonstrate that IT exploration linked to swift market
capitalizing is the most effective strategy for competitive performance in crises in the short
term. In contrast, IT exploitation (linked to operational adjustments) shows no direct short-
term performance relationship. These findings suggest that the logic of trade-offs shifts under
turbulence and reinforced the importance of context-dependent strategic responses, which
aligns with critiques of long-term duality advantages (D’Aveni et al., 2010; O’Shannassy,
2008; Wiggins and Ruefli, 2005) and the value of quick strategic actions in volatile contexts
(Huang et al., 2015).

Third, we question the assumption of universal ambidexterity benefits (Bechthold et al.,
2021; Heckmann and Maedche, 2018). While simultaneous exploration and exploitation are
often advocated, our findings reveal that in crises, ambidexterity may dilute performance,
particularly when either IT exploration or IT exploitation capability is underdeveloped. This
contrasts with stable-environment findings where ambidexterity aids innovation and digital
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IMDS transformation (Gregory et al., 2015; Syed et al., 2020), but also with prior research that
126,4 favored internal contextual ambidexterity (Gibson and Birkinshaw, 2004). Indeed, in crisis
conditions, separating exploration and exploitation structurally or temporally can be more
effective than relying on contextual ambidexterity alone, which assumes individuals self-
regulate exploration-exploitation switching. During crises, which typically involve high-
pressure situations, organizations with underdeveloped capabilities may be overwhelmed by
exploration-exploitation decisions, leading to resource strain and performance struggle.
Theoretically, these insights support our notion of environmentally contingent ambidexterity
as a situationally adaptive approach that aligns exploration-exploitation strategies with
environmental and capability-based contingencies. They highlight the conditions under which
pursuing ambidexterity may be suboptimal or counterproductive compared to an emphasis on
either exploration or exploitation in crisis settings.
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6.2 Practical implications

Our findings offer several actionable insights for crisis management. First, organizations
should view organizational alertness as a foundational capability for IT-enabled crisis
strategies. Alertness is important for detecting early external change, but its strategic impact is
related with how IT is utilized. To operationalize this, organizations can institutionalize regular
business-impact analyses to assess different risk scenarios, enhance their understanding of
software application dependencies, ensuring that IT systems are resilient and integrated to
support both IT exploration and IT exploitation during crises. These practices enhance
proactive threat detection and improve alignment between emerging risks and IT-enabled
response strategies.

Second, our findings suggest that organizations should carefully consider which IT-enabled
strategy aligns best with their crisis context. When immediate survival is the priority, focusing
on IT exploitation for operational adjustment ensures continuity. However, for organizations
seeking to improve their competitive position during crises, IT exploration for market
capitalizing is the more effective pathway. Organizations should recognize that while IT
exploitation is necessary for continuity, it does not drive competitive performance in crises.
This insight is particularly relevant for decision-makers assessing where to allocate limited
resources during turbulent periods.

Lastly, while it may appear theoretically optimal, our findings suggest that ambidexterity
can lead to diminished returns if either IT exploration or exploitation is underdeveloped.
Organizations with underdeveloped IT capabilities for exploration or exploitation that attempt
to balance both strategies simultaneously during crises may experience diminished
effectiveness, leading to suboptimal adaptation outcomes. Instead, they should consider
sequentially shifting between exploration and exploitation based on crisis dynamics, aligning
with the concept of dynamic ambidexterity (Luger et al., 2018). Further, in non-crisis periods,
they could attempt developing both IT capabilities (for exploration and exploitation), ensuring
that when fully matured, they are better prepared to seamlessly apply an ambidextrous IT
strategy in future crises without compromising effectiveness.

6.3 Limitations and future research

This study has limitations that warrant further investigation. First, the research was conducted
in Austria, Germany and Switzerland, which may limit the generalizability of findings to other
countries with different economic and cultural contexts. Future research should replicate the
study in other regions to assess the robustness of our findings. Second, our study employed a
cross-sectional design. While this approach provides valuable insights into immediate crisis
responses, it does not account for long-term strategic adaptations. Longitudinal studies
examining how IT exploration, IT exploitation, and IT ambidexterity evolve over time would
enhance understanding of crisis recovery dynamics. Third, while our findings suggest that IT
ambidexterity weakens adaptation effectiveness in crises, further research is needed to explore
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the conditions under which IT ambidexterity could be beneficial. Future studies should Industrial
investigate whether specific organizational structures, leadership approaches, or industry Management &
conditions interact with the effectiveness of IT ambidexterity in crisis contexts. Finally, our Data Systems
study highlights the need for research on co-evolutionary adaptation processes, where
capabilities dynamically influence each other over time. Understanding how IT exploration
and IT exploitation develop and interact across different crisis phases would provide deeper
insights into strategic resilience.
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Appendix 1

Table Al. Definitions of key constructs and measurement items

Construct (code) Measurements Adapted from
Organizational (1) We regularly conduct systematic Jarveldinen (2013)
Alertness business-impact analysis for different

IT Exploration

IT Exploitation

IT Ambidexterity®

Swift Market
Capitalizing

Swift Operational
Adjustment

Competitive
Performance

risk scenarios

(2) We understand the dependences
between software applications

(3) We imposed adequate business
continuity requirements on our suppliers

(4) Continuity plans are an integral part of
developing new products or services

(1) Acquire new IT resources (e.g. change
IT infrastructure, add new applications,
gain new IT skills)

(2) Experiment with new IT resources

(3) Experiment with new IT management
practices

(1) Reuse existing IT components, such as
hardware and network resources

(2) Reuse existing IT applications and
services

(3) Reuse existing IT skills

Interaction term: IT Exploration x IT

Exploitation (i.e. formed as a product of the IT

Exploration and IT Exploitation items)

(1) We made quick decisions in the face of
market/customer changes

(2) We quickly reinvented units to serve the
changed market place

(3) We quickly utilized market-related
changes and chaos as opportunities to
capitalize

(1) We were quickly able to fulfill demands
for special requests of your customers

(2) We could quickly scale up or scale down
our production/service levels to support
changed demand

(3) We quickly made alternative
arrangements and internal adjustments
to cope with supply disruptions

(1) Profitability

(2) Costs

(3) Market share

(4) Growth

Note(s):, ‘Used in the moderation analysis
Source(s): Authors’ own work

Atuahene-Gima (2005), Lee et al.
(2015), Nambisan et al. (1999),
Ravichandran et al. (2005)

Gupta et al. (2006), Lee et al. (2015),
(Rosing and Zacher (2017), Zhang
etal. (2017)

Lu and Ramamurthy (2011), Panda
(2022)

Rai and Tang (2010)
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Appendix 2 Industrial
Robustness tests Management &

(1) PLS-SEM vs PROCESS Data Systems

To assess the robustness of the structural model estimated using PLS-SEM, we re-estimated the model

using the PROCESS estimation procedure, which employs ordinary least squares (OLS) regression and is

commonly used to test linear path models and moderation effects. Given that both models are based on

different estimation philosophies, we present both results for transparency, rather than direct comparison. 1173
Asreported in Tables A2 and A3, path coefficients are consistent in direction and significance across both
estimation approaches. The only non-significant path in both models is from OADJ—COMP. Table A3
presents R? values for each endogenous construct across the two methods and shows only marginal
differences. In summary, the robustness check using PROCESS as another estimation method confirms
that our key findings are not sensitive to the estimation method.

Table A2. Path model evaluation: PLS-SEM vs PROCESS

PLS-SEM B PROCESS

Hypothesis Path (t-value) (t-value) Verdict

Hla OAC—MCAP 0.35 (3.99%) 0.37 (4.08%) Supported in both
Hi1b OAC—0OADJ 0.39 (4.31%) 0.40 (4.37*) Supported in both
H2a OAC—ITEXPR 0.55 (8.88*) 0.57 (8.53*) Supported in both
H2b OAC—ITEXPL 0.41 (5.30%) 0.34 (4.88%) Supported in both
H3a ITEXPR—MCAP 0.27 (2.91%*) 0.64 (2.87*) Supported in both
H3b ITEXPL—-0OADJ 0.20 (2.51%*) 0.69 (3.08*) Supported in both
Hda ITAMB—MCAP —0.10 (1.86**) —0.08 (1.85%*) Supported in both
H4b ITAMB—OADJ —0.13 (2.18%) —0.10 (2.21%) Supported in both
H5a MCAP—-COMP 0.29 (2.52%) 0.21 (2.51%) Supported in both
H5b OADJ —»COMP 0.06 (0.48) 0.06 (0.70) Not supported in both

Note(s): *p-value <0.05, **p-value <0.10
Source(s): Authors’ own work

Note: The moderation effects were estimated using both PLS-SEM and PROCESS, with consistent
results across both methods.

Table A3. R? values: PLS-SEM vs PROCESS

R2

PLS- R?
Construct SEM PROCESS
COMP 0.12 0.11
ITEXPL 0.16 0.16
ITEXPR 0.30 0.29
MCAP 0.40 0.40
OADJ 0.39 0.29

Source(s): Authors’ own work

(2) Alternative Model Specifications for Robustness

Table A4 presents a summary of the results of a series of additional tests that we conducted to examine the
stability of our findings under plausible alternative model specifications. Specifically, for the alternative
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IMDS model 1 we applied reverse causality to test whether the direction of influence could plausibly run from

126.4 performance outcomes back to capabilities. We added paths from competitive performance (COMP) to

’ MCAP and OADJ, which leaded to no significant effects (§ = 0.08; p = 0.02), while the original forward

paths remained significant. Further, in alternative model 2, we assess omitted variable bias to evaluate the

explanatory necessity of the organizational agility construct (OAC). We omitted the independent

construct OAC, leading coefficients from ITEXPR to MCAP and OADJ to inflate and/or gain

significance, while interaction effects, i.e. IT ambidexterity (ITAMB) weaken. This pattern is

1174 characteristic of omitted-variable bias and underscores OAC’s essential explanatory role. The inflation

without improving theoretical coherence signals that the pared-down model is less credible and less

parsimonious. Lastly, in alternative model 3 we use outcome domain specificity to test whether our

predictors uniquely explain competitive performance or could also account for unrelated outcomes (e.g.

government support). We replaced competitive performance (COMP) with government support

(GOVSUP) as the outcome, and re-estimating the model produced only non-significant paths (e.g. MCAP

— GOVSUP: B = —0.05). This shows that the predictive power of our capability constructs is
performance-specific, not generic.

Table A4. Beta coefficients () for Baseline and Alternative Models

Baseline Alternative Alternative Alternative
Path B 18 28 38
OAC—MCAP 0.35%#* 0.33%#* 0.35%%*
OAC—O0ADJ 0.39%#* 0.38%# 0.39%#*
OAC—ITEXPR 0.55%#* 0.55%#* 0.55%%*
OAC—ITEXPL 0.41 %% 0.41 %% 0.41 %%
ITEXPR—MCAP .27 0.25%* 0.43%#* 0.277%%%
ITEXPL—OADJ 0.20%* 0.20%* 0.28%%* 0.20%*
ITAMB—MCAP —0.10% —0.10% —0.07™8 —0.10%
ITAMB—OADIJ —0.13%* —0.13%* —0.09NS —0.13%*
MCAP—COMP 0.29%% 0.29%*
OADJ -COMP 0.06" 0.078
COMP—MCAP 0.088
COMP—OADJ 0.02N8
MCAP—GOVSUP —0.05N8
OADJ -»GOVSUP —0.08N8

Note(s): ***p-value < 0.001, **p-value < 0.05, *p-value < 0.10, NS-not significant
Source(s): Authors’ own work

Together, these robustness checks provide convergent support for the validity, theoretical consistency,
and domain relevance of our model. Across all three alternatives, the original model’s paths remain stable
and theoretically coherent, confirming the robustness of our findings.
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