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Organizational Mindfulness Perspective on
Driving Enterprise System Adaptation

and Organizational Agility
Neil Chueh-An Lee and Gloria Hui Wen Liu

Abstract—Nowadays enterprise system(s) (ESs) have become
a pervasive digital platform and are widely utilized by firms.
However, uncertain environments require firms continuously adapt
their ES. ES adaptation involves the postimplementation changes
of an ES to meet changing business needs. How firms adapt their ES
to facilitate organizational agility remains an understudied issue.
Drawing from the literature of organizational mindfulness, this ar-
ticle holds that firms need to foster organizational mindfulness—a
firm’s willingness and capacity to capture and refine discriminatory
details about its environments—to facilitate ES adaptation and
organizational agility. We build and test a model based on 138
responses of Taiwanese manufacturing firms. Our findings demon-
strate that organizational mindfulness can help firms to achieve
better ES adaptation and organizational agility. Specifically, orga-
nizational mindfulness can facilitate not only ES adaptation but
also entrepreneurial and adaptive agility that is the offensive and
defensive dimensions of organizational agility. ES adaptation is
mainly related to entrepreneurial agility. This article contributes
to the agility literature by proposing and testing a model of how or-
ganizational mindfulness affects ES adaptation and organizational
agility.

Index Terms—Adaptive agility, enterprise system (ES) adap-
tation, entrepreneurial agility, organizational agility, organiza-
tional mindfulness.

I. INTRODUCTION

F IRMS are facing an increasingly uncertain business en-
vironment nowadays. Increasing firms have relied on in-

formation technology (IT) to collect and analyze data to sense
the environment and to provide services to respond to market
demands [1], [2], [3], [4], [5], [6]. The IT-enabled sensing and
responding capability of firms forms the foundation of organi-
zational agility [7].
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Enterprise system(s) (ESs) have become a pervasive digital
platform and are widely utilized by firms to achieve organiza-
tional agility [8]. However, given the uncertainties in the envi-
ronment, firms can never foresee all contingencies and design
their ES for good and all [1], [9]. Firms that are capable of
transforming anomalous events into useful business insights
and action plans, and adapt their ES accordingly will be able
to remain agile [7], [9], [10], [11]. ES adaptation, i.e., the
postimplementation change of an ES to meet changing business
demands [12], [13], [14], therefore, would be a critical driver of
organizational agility [2], [3].

ES, however, cannot adapt or renew by themselves [10],
[15], [16]. This raises a question: What factor will drive ES
adaptation? We argue that a collective mindful mindset, that
is, organizational mindfulness, will facilitate ES adaptation.
Organizational mindfulness refers to a firm’s willingness and
capacity to capture and refine discriminatory details about its
environments [17]. Firms with a mindful mindset are likely
to discover insights, cues, or opportunities from data, reality
details, and unintended or unexpected situations [17]. We argue
organizational mindfulness will help firms adapt ES proactively,
thereby enabling organizational agility.

This article draws upon the perspectives of organizational
mindfulness to develop a research model to examine how or-
ganizational mindfulness helps firms adapt their ES to achieve
agility. Our result demonstrates that organizational mindfulness
enables organizational agility directly and indirectly through
facilitating ES adaptation. This article contributes to the lit-
erature in two respects. First, we demonstrate the importance
of organizational mindfulness in enabling ES adaptation and
agility. Past literature emphasizes the role of IT in driving agility
[1]. There is a general negligence that IT by itself cannot deal
with any unforeseeable contingencies. It is people in the firm
(i.e., managers and employees) who must be mindful of what is
happening and respond accordingly. This article thus empirically
demonstrates that organizational mindfulness is an important
antecedent of ES adaptation and organizational agility.

Second, IT such as ES can become outdated. Adapting IT
to fulfill emergent demands is thus critical to achieve organiza-
tional agility. Prior agility research in the information systems
field often emphasizes the importance of various IT capabilities
in driving agility based on the perspectives of resources-based
view and dynamic capabilities view [1], [18]; it is generally
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ignored that IT applications (e.g., ES) can create inertia and
require adaptation. In this article, we introduce ES adaptation as
an important driver and uncover its effect on agility.

The remainder of this article is organized as follows. We
review literature in organizational agility, ES adaptation, and
organizational mindfulness. We next develop the research hy-
potheses and model. The research methods and measurements
are described, followed by the data analysis. Then, the manage-
rial and research implications, future research directions, and
limitations are discussed. Finally, conclusions are presented.

II. THEORETICAL BACKGROUND

A. Organizational Agility

Organizational agility refers to a firm’s capability to sense
and respond to shifting market forces in a timely manner
[19]. It is widely found to help firms seize opportunities and
handle threats effectively and efficiently [1]. Researchers re-
cently identify two dimensions of organizational agility, in-
cluding the offensive and defensive one [20]. Entrepreneurial
agility, i.e., the offensive organizational agility, refers to the
firm’s ability to anticipate and seize market opportunities proac-
tively [20]. Entrepreneurial agility thus allows a firm to mod-
ify its positioning and strategies and organize new business
approaches to gain early advantages in changing conditions
[20]. For example, Dell sensed its limitation on creating new
products and services. Anticipating increasing client engage-
ment in product design, Dell established IdeaStorm in 2007,
a crowdsourcing community, that allows a new strategy to en-
gage consumers in suggesting, discussing, and voting for new
ideas. Dell thus was able to obtain and implement hundreds
of new ideas to improve and innovate their products and
services [21].

In contrast, adaptive agility, i.e., the defensive organizational
agility, refers to the firm’s ability to detect and respond to market
dynamics or adversaries to protect itself and remain resilient
[20]. Adaptive agility allows firms to recover from disruptions
in market forces, without any fundamental change in the internal
structure or organization [20]. Take FreightX as an example
[20]. FreightX, an electronic marketplace, connects shippers and
carriers in an increasingly fragmented transportation industry.
FreightX sensed that the transportation industry began mov-
ing away from electronic marketplaces and toward long-term,
prenegotiated contracts, which would hurt its revenues. In re-
sponse, FreightX cooperated with clients to develop customized
electronic trading communities that allowed shippers to man-
age multiple preselected carriers. The system helped shippers
evaluate and select optimizer freight options based on their
prespecified criteria. The system optimized FreightX’s existing
practices and processes without fundamentally changing its
strategy. FreightX thus could avoid adverse impacts that could
have brought forth by such disruptions in its industry [20]. Prior
articles generally demonstrate that organizational agility can
facilitate firm performance [1], [22], [23], [24].

B. Effects of IT on Organizational Agility in the Literature

Prior articles have demonstrated that IT can enhance a
firm’s sensing and responding capabilities, thereby driving

organizational agility [1], [5], [6]. Two streams of research
are found in the literature. The first stream emphasizes the
deployment of advanced IT infrastructure to drive organizational
agility. For example, firms can detect, process, and communi-
cate information in a flexible and timely manner via the use
of shareable/cloud platforms, IoT, business analytics, artificial
intelligence, communication services, or application portfolio
and services [2], [3], [4], [6], [25], [26], [27], [28], [29], [30].
This is because such IT infrastructure is developed on the basis
of shared data and information [1]. With such IT infrastructure,
firms can quickly sense market needs and trends, and flexibly
deploy possible applications in response to market opportunities,
resulting in greater agility [1].

The second stream focuses on the adoption of appropriate IT
management approaches to enhance firms’ sensing and respond-
ing capabilities, including the IT-business alignment approach
[9], [19], [31], the IT department identity approach [32], the
IT governance approach [33], the IT ambidexterity approach
[34], [35], or the IT/digital skills [23]. For example, Lee et al.
[34] demonstrated that using existing IT resources and practices
while experimenting with new IT resources and practices (i.e.,
the IT ambidexterity approach) enables firms to maintain op-
erational efficiency and produce innovative response, thereby
resulting in organizational agility. Also, Liang et al. [9] and
Hu et al. [36] demonstrate that IT’s and business executives’
mutual understanding of and joint commitment to each other’s
mission, objectives, and plans can help firms to realize infor-
mal communication, information exchange, and orchestrated
collaboration (i.e., the IT-business alignment approach), achiev-
ing organizational agility in dynamic environments. Likewise,
Rozak et al. [23] suggested that managers and employees alike
must have sufficient digital skills to harness digital technology
for improving organizational agility (i.e., the IT/digital skills
approach).

However, given the changing business environment, IT such
as ES can become obsolete quickly [37] and prevent firms from
adapting to their environment [9], [35], [38], compromising
organizational agility. While the ES relies on people for effec-
tive adaptation [10], [15], [16], how people adapt ES remains
understudied in the literature.

C. ES Adaptation and Organizational Mindfulness

The ES1 is designed to automate and integrate processes,
collect data, support information flows, and analyze business
information [11]. The ES is often a major IT investment and has
become pervasive [8]. Firms heavily rely on their ES to enable
agile operation [8].

Th ES that standardizes the formats of data and information
and modularizes the subparts of a functionality to attend to
departmental demands [39] can serve as a common platform
across a firm [39], [40]. Different departments thus can use the
same ES to achieve their distinct task demands, and at the same

1In this article, enterprise system(s) refer to organization-wide applications,
including enterprise resource planning (ERP), customer relationship manage-
ment (CRM), supply chain management (SCM), business intelligent (BI), data
warehousing, and any application components of the software platforms on
which these applications are built, such as SAP’s NetWeaver.
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Fig. 1. Research model.

time, maintain their interconnections [40], and share information
and knowledge.

However, as the ES becomes a common platform, it also
reinforces operation stability and can run the risk of incurring
rigidity [11], [40]. This creates inertia that forces firms to stick
with existing ES and attendant resource investments [35], [38].
Organizational change thus can be impeded.

Facing an increasingly uncertain business environment, firms
need to adapt their strategies, tactics, and operations across
functional departments [35], [41]. This thus can cause the failure
of existing ES [38]. Accordingly, an ES needs to be adapted
quickly to support new organizational activities and to meet
functional departments’ emergent demands [9], [35].

Yet, there is insufficient attention on how ES actually adapt
and what has driven the adaptation in prior articles [1]. Based on
the perspective of organizational mindfulness, we argue firms
rely on people to detect anomalies and opportunities to adapt
ES so as to come up with digital innovations to deal with
their changing environment [1], [7]. Wang et al. [32] indicated
that how people in the firm collectively make sense of their
world is important for the firm to achieve organizational agility.
Indeed, according to the Capgemini CIO survey [16], 49.5% of
surveyed CIOs worldwide agreed people are the most important
organizational element than information systems (23.8%) and
business processes (26.7%) for achieving agility. Likewise, Seo
and La Paz [42] mentioned that Organizations can be agile
if managers and individuals are agile, because the collection
of individual mindful agility becomes part of organizational
agility. Management thus needs to foster the right mindset
for individuals to explore possibilities that may contribute to
organizational agility [16], [32]. A mindful organization thus can
extract useful cues and insight from data, reality, and unintended
or unexpected situations to better integrate business processes
and develop appropriate strategies and actions to respond to
their environment. We contend that organizational mindfulness
can enable both ES adaptation and organizational agility. Prior
articles have suggested the positive relationship between organi-
zational agility and firm performance because agility can help a
firm to expand its repertoire of competitive actions and the nature
of its feasible responses to environmental change [1], [2], [3],
[19], [20], [31]. We thus also examine such positive relationship.
Our research model is proposed as shown in Fig. 1 and explained
below.

III. HYPOTHESIS DEVELOPMENT

A. Enterprise System (ES) Adaptation and its Effects on
Organizational Agility

ES adaptation refers to the postimplementation change of an
ES to meet changing business demands, including functional
upgrades or continual enhancement of said ES [12], [13], [14].
ES adaptation thus can 1) bring new features and/or 2) improve
existing features to make an ES meet changed business demands
[13], [14]. ES adaptation excludes infrastructure upgrade that
migrates an implemented system to a new platform, without
implementing new functionality to change user behavior or
business processes [11], [14].

ES adaptation prevents ES from becoming core rigidities in
the firm [8]. An adapted ES thus can be deployed continuously
to meet emergent information and business needs of a firm and
its individual functional departments [1]. Failure to adapt an ES,
in contrast, impedes coordination and cooperation and thereby
organizational agility.

ES adaptation can facilitate organizational agility via two
means, namely via enhancing entrepreneurial agility and adap-
tive agility. Entrepreneurial agility involves a firm’s reconfig-
uring its business processes and positioning to seize potential
opportunities [20]. Adapting ES ensures system functionalities
synchronize with new strategies, positioning, and processes [2].
For example, in order to absorb changing customer demands, the
marketing department of Danisco, a Danish bio-based company,
developed a new CRM to support its new growth-by-acquisition
strategy [43]. That is, ES adaptation ensures that Danisco’s ES
meets their new marketing needs. New functionalities brought
by ES adaptation, such as business analytics [29] and cloud
computing [30], thus provide required information and service
to support proactive marketing initiatives [8], thereby enhancing
entrepreneurial agility.

Hypothesis 1a: ES adaptation is positively related to entrepreneurial
agility.

In contrast, adaptive agility involves a firm’s recovery and
bounce-back from disruptions caused by market forces (e.g.,
new market trends, disasters, and government policies). ES
adaptation can provide better system functionalities to help a
firm handle a wide range of foreseeable scenarios, and quickly
recover from its market mistakes and faults [20], [44]. Through
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continuously satisfying information and business needs of func-
tional departments, ES adaptation helps motivate better assimi-
lation of ES use across the firm [44]. As a result, this improves
the firm’s ability to better serve its clients and prospects [7],
[8], [11]. This facilitates the firm to quickly and easily mobilize
organizational resources/capabilities for disruption recovery [8],
increasing adaptive agility. Therefore, we propose

Hypothesis 1b: ES adaptation is positively related to adaptive agility.

B. Organizational Mindfulness and Its Effects on Enterprise
System Adaptation

Organizational mindfulness refers to a firm’s willingness and
capacity to attend and capture discriminatory details about its
environments, to continuously refine and differentiate the details
based on newer experiences, and to make sense of those details
[17], [45]. That is, mindful firms can capture more subtle cues
from data, information, and reality, and interpret them as being
associated with underlying significant phenomena. Organiza-
tional mindfulness thus may help firms comprehend and realize
potential opportunities, and respond appropriately.

Weick and Sutcliffe [17] specified five interrelated processes
that make up organizational mindfulness, namely processes
associated with a firm’s preoccupation with failure, reluctance to
simplify, sensitivity to operations, commitment to resilience, and
deference to expertise. First, preoccupation with failure captures
the need for continuous attention to anomalies that could be
symptoms of larger problems in a system. Preoccupation with
failure involves the organization’s sensitivity to the possibility
of failures, attention to small failures, willingness to encourage
the reporting of mistakes, and openness to the discussion of
problems [46]. Thus, when minor glitches happen, mindful firms
consider them as potential symptoms of a larger problem or
opportunities rather than as isolated, local events. For example,
a firm provides venues for employees to openly exchange and
discuss personal experiences with business process failures and
how ES can be adapted to support them.

Second, reluctance to simplify means refusing to use simpli-
fied worldviews or previously established informational cate-
gories to filter and organize new information [46]; it involves
developing a nuanced and current understanding of the context
by frequently questioning the adequacy of existing assumptions
and considering reliable alternatives [47]. Mindful firms thus
tend to attend to anomalies or surprises and strive to understand
them [46]. For example, employees in a firm constantly chal-
lenge existing business activities and ES functionalities.

Third, sensitivity to operations involves maintaining situa-
tional awareness and a vivid sense of details [46]. It is a focus
on actuality rather than intentions. This means that mindful firms
pay more attention to what is actually happening in organiza-
tions, not what is supposed to be happening [17]. For example,
employees as well as management are constantly asked to act
based on factual evidence, rather than their gut feelings.

Fourth, commitment to resilience involves the ability to cor-
rect errors quickly and accurately before they have a chance
to worsen and cause more serious harm. Resilience involves

recognizing the inevitability of setbacks, and coping with and
learning from errors [46], [47]. Resilient firms thus are capable
of improvising and bouncing back from setbacks quickly. For
example, shop floor workers in a factory are empowered to
take any measures to solve production problems as they see
appropriate [48].

Finally, deference to expertise is the tendency to utilize in-
dividuals with particular knowledge regardless of their status,
tenure, or rank. It recognizes that authority does not equate to
expertise [17], [46], [47]. Deferring to expertise thus pushes
decisions down to the lowest levels possible. For example,
provided with a map of individuals’ talents and skills, employees
and management alike are encouraged to seek help from experts
whenever problems arise, regardless of their positions.

We argue that organizational mindfulness can lead firms to
discover opportunities to further improve their ES. Mindful
firms are willing to face possible problems and shortcomings
of, and misalignments in ES that can compromise system per-
formance and organizational activities [49]. They mindfully
consider functional departments’ emergent needs with regard to
ES functionalities without being constrained by authority [17] or
past experiences or existing knowledge [46]. Mindful organiza-
tions are open to innovations and surprises, continuous learning,
and unanticipated complications [49]. Therefore, mindful firms
are more willing to implement new systems or modules to
respond to their business needs and opportunities [44]. Mindful
firms also encourage their decision-makers to evaluate the state
of preparedness and scan the whole environment before ES
improvement and enhancement projects, reducing the risk of
project failure [45]. Consequently, mindful firms are more likely
to take reasonable action to adapt their ES [44]. Hence, we
propose

Hypothesis 2: Organizational mindfulness is positively related to ES
adaptation.

C. Effects of Organizational Mindfulness on Organizational
Agility

Achieving organizational agility requires firms to scan busi-
ness events that manifest significant market changes. Significant
market changes are those changes that may cause changes
to firms’ strategy, competitive action, and performance [26].
Firms thus need to acquire and interpret relevant information
to redefine their opportunities and threats [20], [26].

Mindful firms can capture reality details and interpret them
as being associated with potentially significant benefits or losses
[17]. They can discover emerging market changes from routine
business events because significant phenomena often begin with
small symptoms that are difficult to notice. Mindful firms do not
fall prey to established knowledge [46]. They thus can avoid
filtering possible cues and details, correctly interpret potential
important information, and take actions swiftly and proactively,
leading to entrepreneurial agility.

Hypothesis 3a: Organizational mindfulness is positively related to
entrepreneurial agility.
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Organizational agility also requires firms to quickly and cor-
rectly take a set of activities to recover from disruptions (i.e.,
adaptive agility) [20]. With the sensitivity to actual situations,
business activities, and disruptions [17], [46], [47], mindful firms
can respond quickly. This could minimize adverse impacts of
disruptions quickly before the disruptions have a chance to
cause significant failure. By effectively utilizing employees’
knowledge, mindful firms can enlarge their knowledge base and
response repertoires to disruptions [45]. Mindful firms with loos-
ening hierarchical constraints can also handle new disruptions
and problems via easy access to diverse expertise of employees.
The migration of decision-making along with problems down
the hierarchical echelon thus increases the success of responding
activities, and benefits firms’ adaptive agility. Accordingly, we
propose

Hypothesis 3b: Organizational mindfulness is positively related to
adaptive agility.

IV. RESEARCH METHODOLOGY

A. Instrument Development

Our data were collected with a carefully developed self-report
survey instrument. We developed and validated our measures
using the guidelines in the IS literature [50]. We first reviewed
prior articles to develop measures that were suitable for the
current article to ensure a minimal overlap between constructs
and their face validity. In order to establish content validity,
the measurement items were independently evaluated by each
of the researchers. The researchers then jointly discussed each
construct and its items until they agreed on the appropriateness
of all the measures. After compiling an English version of the
questionnaire, the survey items were first translated into Chinese
by a bilingual researcher, and then verified and refined for trans-
lation accuracy by two MIS professors. The Chinese version
of the draft was pretested with two senior business executives
for ensuring face and content validity again, resulting in wording
modifications of some survey items. We operationalized the con-
structs using multi-item reflective measures with a seven-point
Likert scale. The measures are provided in Appendix A and
discussed below.

Firm performance is operationalized as a subjective measure
of the extent to which the profits, return on investment, sales,
growth, return on assets, equity, and market share have been
achieved [51], [52], [53]. Past articles have measured firm
performance using either archival measures such as return on
equity and return on assets or subjective measures based on
respondents’ perception of performance relative to competitors
[54]. While archival performance data of listed Taiwanese firms
can be retrieved from public sources, performance data of private
companies cannot be retrieved [54].2 We adopted subjective

2Prior articles have demonstrated that subjective measures are also valid
and reasonable [54]. Wall et al. [54] found supportive evidence by comparing
performance data collected using subjective measures with that of archival data.
They argue that subjective measures are generally directed at respondents at top
management level, “for whom financial considerations of the kind captured by
objective measures are likely to dominate their view of company performance”
[54].

performance measures due to the inclusion of private companies
in our sample frame. This is consistent with prior articles in
which subjective performance measures are administered to top
management [2], [3], [24], [51], [55]. Further, we collected
archival performance data to cross-validate the subjective mea-
sures of firm performance. Our findings demonstrate significant
correlation between the subjective performance measures and
archival performance data (see Appendix D for details).

ES adaptation items were developed based on our definition
and previous articles of ES upgrade and enhancement [12], [13],
[14]. The respondents were asked to assess the degree to which a
recent ES adaptation (such as an ERP) has been implemented to
meet their business demands in three types of activities [44],
namely strategic activities, primary, and supportive activities
on the firm’s value chain. However, firms may not adapt ES
functionalities for all business activities because some business
activities may not exist. For example, raw materials manufactur-
ers may not engage in many branding activities, whereas such
activities can be essential for consumer product manufacturers
(e.g., Unilever). Thus, we followed the approach of Mu et al.
[44] in which respondents were also asked to indicate whether
a specific business activity was critical to the firm (coded as 1
or 0, respectively). Only the activities identified as critical were
used to create the measure of ES adaptation for each firm. The
critical activities of a specific type (e.g., strategic activities) were
averaged to obtain a single value to reflect ES adaptation of that
type. Consequently, ES adaptation was measured by items of
the three activity types (i.e., strategic, primary, and supportive
activities) and an overall ES adaptation rating.

The measures of entrepreneurial agility and adaptive agility
are adopted from Chakravarty et al. [20]. Four items were used to
measure entrepreneurial agility, that is, the degree to which a firm
proactively capitalizes on impending market change. Similar
to entrepreneurial agility, four items were utilized to measure
adaptive agility, that is, the degree to which a firm reacts to
an eventuality by buffering itself and correcting for disruptions
without requiring major strategic changes.

Organizational mindfulness measures the extent to which
a firm has characteristics of the five interrelated mindfulness
processes [56]. Six items were adopted from Nwankpa and
Roumani [49].

We include five control variables about organizational and
environmental characteristics in our model. They are firm size,
sales revenues, competitive turbulence, market turbulence, and
technology turbulence [57], [58]. Firm size and sales are related
to a firm’s resources and may affect organizational agility and
firm performance. Prior articles have suggested that organi-
zational agility is more relevant when a firm operates under
turbulent environments [24], [26]. Thus, competitive, market,
and technology turbulences are controlled.

B. Data Collection

A cross-sectional mail survey was administrated for collecting
data from the top 1000 manufacturing firms based on the Year
2017 Directory of the Top 5000 Largest Firms in Taiwan. We
surveyed Taiwanese manufacturing firms for four reasons. First,
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TABLE I
PROFILE OF THE RESPONDENTS (N = 138)

the origins of agility concepts emerge from studies that examine
manufacturing industries [5], [6]. Second, Taiwan has been
well known for its manufacturing prowess and plays a critical
role in global supply chains [59], [60], [61], especially in the
sectors of electronics, IT products, metals, chemicals, textiles,
and industrial machinery. It is home to some of the largest
manufacturers in the world, such as TSMC, Acer, Formosa
Plastics, and Giant [60]. Third, Taiwanese manufacturing firms
face changing geopolitical and geoeconomic environments [59].
With China’s rise, many Taiwanese manufacturing firms mi-
grated their factories to mainland Chain and delivered products
to global customers [61]. However, since 2018, the Sino-U.S.
trade wars and tensions between Washington and Beijing put
Taiwanese manufacturing firms in a dilemma position [59],
[60]. Competition from neighbors, such as South Korea, has
also spurred on the development of agility of Taiwanese manu-
facturing firms [60]. These factors make organizational agility
important for the survival of Taiwanese manufacturing firms. Fi-
nally, Taiwan, a collectivism country, has different management
cultures and styles from Western countries (i.e., individualism)
[62]. This may compromise the generalization of organizational
research conducted in Western countries [63]. While prior ar-
ticles on organizational agility have mainly been conducted
in various contexts of Western countries [1], [5], [18], it is
worthwhile to extend to different cultural contexts [22]. Taiwan,
thus, provides a good research site for studying organizational
agility.

We distributed our survey to business executives due to their
critical role in responding to market demands. After accounting
for undelivered and invalid mails, the effective mailing was
947 firms. After one follow-up mailing, 138 valid surveys were
returned in total, yielding a response rate of 14.57%. Although
the response rate is not high, it is still acceptable to examine our
model using partial least squares (PLS) [64]. Table I exhibits
the characteristics of the sample. As the production value of
the computer and electronics industries has contributed one-
third of Taiwan’s GDP and these firms are more advanced in
utilizing information and communication technologies, 32% of
the respondents are from these industries. Chemical, machine,
metals, and materials account to around 10% to 20% in the
sample.

Nonresponse bias was assessed using the procedure rec-
ommended by Armstrong and Overton [65]. Considering the
last group of respondents as most likely to be similar to
nonrespondents, a comparison of the first and last quartile of

the respondents provides a test of response bias. No significant
differences between the first and last quartile of all samples
were found on our key research variables based on the t test.
Accordingly, nonresponse bias should not be a serious concern
in this article.

Common method variance (CMV) was tackled by two ap-
proaches. First, we used Harmon’s single-factor test to detect
CMV [66]. Eight factors with an eigenvalue >1 were extracted
and collectively accounted for 77.6% of the variances in the
data, with the first factor accounting for 19.3% of the variances,
which indicates that CVM was not a serious problem. Second,
we incorporated the measured latent marker variable (MLMV) in
our survey to detect and correct for CMV while using PLS [67].
This approach requires collecting multiple items that have no
nomological relationship with the research items. We followed
Chin et al. [67] and carefully selected MLMV indicators. We
adopted the items used to measure “trying new features” in
Microsoft Office and slightly modified the targeted software to
Microsoft Word, which has more widespread use in companies
[68]. We then conducted the construct level correction approach
to partial out the CMV effects at the structural model in our data
analysis. Therefore, the more accurate estimates of the structural
paths can be obtained. By using this method, we also did not
observe any significant path coefficient that turned insignificant
after further analyses. This informed that CMV has less influence
on our research model.

C. Data Analysis and Results

A PLS structural equation model using SmartPLS Version
3.3.2 was constructed for measurement assessment and hypothe-
ses testing. We estimate the outer model through PLS algorithm
with the path weighting scheme, and the inner model through
consistent PLS (PLSc) algorithm. According to Dijkstra and
Henseler [69], PLSc avoids the excessive amount of Type I
and Type II errors that can occur if traditional PLS is applied
to estimate structural equation models with reflective measure-
ment models. Thus, we adopted PLSc algorithm in hypothesis
testing.

D. Measurement Validation

We assessed the validity and reliability of the items and
constructs according to the guidelines from Hair et al. [64]. Outer
loadings for all items were higher than 0.7 and significant at 1%
level. The rho_A, composite reliability, and Cronbach’s alpha
estimates, reported in Appendix B, were above 0.7 for all con-
structs, indicating good internal consistency and the reliability
of the scales [64]. We further assessed the convergent validity of
our constructs based on average variance extracted (AVE). The
AVE of each construct exceeded the minimum threshold value of
0.5 [64]. The combined results demonstrated convergent validity
of the constructs.

Discriminant validity is established when 1) items load more
highly on the construct that they are intended to measure than
on other constructs, 2) the square root of the AVE by each
construct is larger than the interconstruct correlations [64], and
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Fig. 2. Structural model. Note that p < 0.05∗; p < 0.01∗∗; p < 0.001∗∗∗; p > 0.05 ns. We hide the MLMV constructs in order to simplify the figure.

3) the Heterotrait–Monotrait ratio of correlation (HTMT) is
significantly smaller than 1. Cross-loadings were computed by
calculating the correlations between a latent variable’s compo-
nent scores and the manifest indicators of other latent constructs
[64]. Without exception, all items loaded more highly on their
own construct than on other constructs. As shown in Appendix
B, the square root of the AVE for each construct was greater
than the correlations between the construct and other constructs,
indicating that all the constructs shared more variances with their
indicators than with other constructs. All HTMT values, shown
in Appendix C, were significantly smaller than 1 with 95% con-
fidence interval (CI), indicating clear discriminant between two
constructs. Thus, our measures exhibited sufficient discriminant
validity.

E. Structural Model

We first assessed multicollinearity by examining each set of
predictor constructs separately for each subpart of the research
model [64]. In our model, all the variance inflation factors of
endogenous constructs are less than two which is well below the
five threshold [64], indicating no multicollinearity problem in
our model.

To assess the significance of the path coefficients in the
inner model, SmartPLS was applied to generate 10 000 samples
using a bootstrapping technique with the settings of PLSc, no
sign changes, a path weighting scheme, percentile bootstrap
CI, connecting all latent variables for initial calculation, and
two-tailed test [64], [69], [70]. The full model has an R2 of
51.6% for firm performance, 53.1% for adaptive agility, 73.4%
for entrepreneurial agility, and 23.3% for ES adaptation. With
omission distance equaling 5, all the cross-validated redundancy
Q2 values of endogenous constructs are larger than zero, indicat-
ing predictive relevance [64]. Fig. 2 shows the result of structural
model estimation.

Our results demonstrate that while adaptive agility has a
significant positive effect on firm performance (β = 0.518; p
< 0.01), entrepreneurial agility shows an insignificant effect
(β = 0.114; p > 0.05). ES adaptation positively affects en-
trepreneurial agility (support H1a; β = 0.357; p < 0.01) but
fails to affect adaptive agility (not support H1b; β = 0.178; p >
0.05). Our analysis also reveals that organizational mindfulness
is significantly associated with ES adaptation (support H2; β
= 0.454; p < 0.01). Finally, organizational mindfulness has a
positive effect on both entrepreneurial agility (support H3a; β
= 0.510; p < 0.01) and adaptive agility (support H3b; β =
0.431; p < 0.01). For the control variables, market turbulence
negatively affects adaptive agility (β = −0.426; p < 0.01);
technology turbulence positively affects adaptive agility (β =
0.453; p < 0.05); other relationships are insignificant. Overall,
we found support for four of five hypotheses in the research
model.

F. Post Hoc Analyses

Because the high-technology manufacturing sector (e.g.,
computer and electronics) and the traditional one (e.g., food,
machine, and tool) can have different competition dynamics
[71], we regrouped our sample and separately tested them.
The traditional sector included manufacturers from automobile,
chemical, food, machine and tool, metals and materials, and
textile (n = 84) and the high-tech sector included those from
computer and electronics (n = 44). The results of the high-tech
sector are consistent with those of the full dataset.3 However,
the traditional sector sample demonstrates that ES adaptation is

3In the post hoc analyses, we dropped control variables to simplify research
model because of the minimal sample size requirement of PLS. We generated
10 000 samples using a bootstrapping technique with the PLS algorithm, a
path weighting scheme, BCa bootstrap CI, and two-tailed tests. The results
of the high-technology manufacturing sector show that all path coefficients are
significant at p < 0.05 except for the effect of entrepreneurial agility on firm
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effective to achieve adaptive agility (β = 0.238; p < 0.05).4 We
discuss these results in detail in the following section.

G. Discussion of Results

Although prior articles generally demonstrate that organiza-
tional agility improves firm performance [1], our data show
a different picture, inconsistent with Chakravarty et al. [20]
who demonstrated that while entrepreneurial agility improves
firm performance, adaptive agility does not. Instead, our results
indicate that while adaptive agility facilitates firm performance,
no such effect exists for entrepreneurial agility. There are two
possible explanations. First, the research sample in Chakravarty
et al. [20] focuses on the B2B (i.e., business to business) elec-
tronic marketplace players, including independent electronic
marketplaces, infrastructure providers, and industry-sponsored
markets. Due to its high digitalization level and low searching
cost for customers, the B2B electronic marketplace is charac-
terized with low switching cost and high customer churn rate.
Facing such situations, e-marketplace providers thus have to
continuously (re)configure their strategies and positionings to
retain their customers and maintain competitive advantage. That
is, it requires better entrepreneurial agility to survive in the
B2B electronic marketplace. In contrast, our research sample
mainly consists of manufacturing firms. Their main strategic
objective is to maintain production efficiency and stable product
quality. Adaptive agility thus is factored in significantly, with
the ability to recover from disruptions in market forces (i.e.,
adaptive agility) playing a more relevant role.

Second, entrepreneurial agility allows firms to modify its po-
sitioning and strategies and organize new business approaches.
However, according to prior articles [24], [52], these modifi-
cations require time to transform into performance, especially
financial performance. For example, Clauss et al. [24] found that
business model innovation is a key mediator between strategic
agility and firm performance. Ganguly et al. [72] also demon-
strated that disruptive innovation is a key outcome of organi-
zational agility. This means that the firm with entrepreneurial
agility may obtain greater performance through modifying its
business model or implementing disruptive innovation, which
takes time to translate into financial performance in the future
rather than at present. Given the cross-sectional nature of our
research design, our data may not be able to capture the real
effect of entrepreneurial agility on firm performance. Future
article may collect longitudinal data to explore if and how such
factors as business model innovation and disruptive innovation
mediate the relationship between organizational agility and or-
ganizational performance over time.

Our research results further show that ES adaptation enables
entrepreneurial agility (H1a) but not adaptive agility (H1b). One
possible reason may be that we conceptualize ES adaptation

performance (β = 0.270; p > 0.05) and the effect of ES adaptation on adaptive
agility (β = 0.150; p > 0.05).

4We tested two models here. One is the same as the research model (path
coefficient from ES adaptation to adaptive agility = 0.238; p < 0.05), and the
other is a simplified model without control variables (path coefficient from ES
adaptation to adaptive agility = 0.243; p < 0.05). Both results show significant
path coefficient from ES adaptation to adaptive agility.

mainly to include new features and improvement of existing
features to meet business demands. These demands may be
raised by new opportunities, strategies, and processes the firm
anticipated or implemented. That is, ES adaptation may be
essentially a better match for firms’ exploration strategy [33],
[35]. Thus, an adapted ES can better support entrepreneurial
agility as our results have demonstrated. Our results may also
shed some light to the research stream of IT ambidexterity in
which prior articles do not deliberate on how IT exploration
and exploitation influence offensive and defensive agilities sepa-
rately and jointly [33], [35]. This article differentiates the effects
of ES adaptation on different types of organizational agility
and suggests that ES adaptation under our conceptualization is
more related to offensive agility. These findings somehow imply
that while IT exploration may contribute to offensive agility, IT
exploitation may facilitate defensive agility. Future article may
further explore different types of IT adaptation and their effects
on offensive and defensive agilities.

Our second reason is that due to inertia, firms tend to rely
on workarounds (e.g., manual information processing or usage
of other shadow software) to cope with misalignment between
ES functionalities and changing business needs [35] until crises
occur or new business needs suddenly arise. This means that ES
adaptation tends not to be consciously implemented to support
adaptive agility. For firms to consciously adopt ES adaptation for
developing adaptive agility, it requires mechanisms to overcome
such inertia. As prior articles suggested, firms may need to foster
employees’ ability to leverage ES functionalities and amplify
ES effectiveness [33]. Relational governance, one of IT gover-
nance mechanisms, may be an example approach. It encourages
interaction, shared learning, collaboration, and communication
between business and IT units [33]. Employees from business
units can thus improve their digital skills through formal and
informal interaction with IT personnel [23], leading to better use
of ES functionalities in response to emergent business needs.

Our post hoc analyses, showing that ES adaptation is effec-
tive to achieving adaptive agility for traditional manufacturers
rather than high-tech ones, may provide the third reason. The
traditional manufacturing firms often have longer product life
cycles [71]. Thus, they have more time to adapt and inscribe
possible contingencies into ES, which makes ES resilient enough
to help firm respond to disruptions. Longer product life cycle
also buys more time for firms to train their employees [23],
making employees better utilize ES to handle changing business
needs. In contrast, high-tech manufacturing firms often face
shorter product life cycles [23]. They, thus, need to stay alert
on the life stage of their products and make their manufacturing
configurations meet the needs of specific product life stage,
resulting in less time to adapt their ES and utilize ES to respond to
disruptions. Under such circumstances, adopting workarounds
may seem to be a more efficient way to achieve adaptive agility,
instead of relying on ES adaptation.

Our analysis demonstrates that ES adaptation is significantly
driven by organizational mindfulness. This result confirms our
argument that the five interrelated processes of organizational
mindfulness can help firms discover insights, cues, and oppor-
tunities to better adapt ES [10], [15], [16]. Indeed, many new



5298 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 71, 2024

functional demands of ES are often discovered and proposed by
the members of functional departments [73]. The five processes
(e.g., sensitivity to operations and deference to expertise) allow
low-ranking employees to pass on information to the upper
echelon. It is helpful in overcoming the inertia created by
existing ES investments [9] and realizing ES adaptation. This
result also concurs with Liang et al. [9] and Hu et al. [36].
They find that the alignment between business and IT executives
can help firms to align business and IT strategy, which in turn
results in better organizational agility. This article extends the
foci from the alignment at the management level to the inclusion
of low-ranking employees for achieving organizational agility
through their mindful engagement. Future article may further
examine how alignment or interaction at different organizational
levels contributes to organizational agility.

Next, we find organizational mindfulness directly and pos-
itively affects both entrepreneurial agility (H3a) and adaptive
agility (H3b). This suggests that organizational mindfulness can
help firms better utilize employee expertise to realize business
benefits, such as via identifying inconspicuous symptoms and
coming up with more feasible solutions. As a result, firms can
better define emerging opportunities and threats, and react to the
environment more efficiently and effectively. These results also
complement prior articles on a similar concept of entrepreneurial
alertness, that is, a firm’s ability to recognize and respond to
opportunities and identify appropriate actions that result in im-
proved competitive actions [7], [74]. However, those articles are
conceptual or qualitative studies [7], [74]. This article provides
more empirical evidence to further corroborate the positive effect
of organizational mindfulness on organizational agility.

Further, our findings suggest that organizational mindfulness
can enable entrepreneurial agility directly and indirectly through
ES adaptation. We thus further conducted a mediation test to
examine the indirect effect of organizational mindfulness on en-
trepreneurial agility through ES adaptation by the bootstrapping
approach with SmartPLS. The test shows a significant mediation
result (β = 0.162; p < 0.01), meaning that ES remains an
important tool to realize new strategies and processes. Adapting
ES to bring new features and improve existing features can help
firms to shift or transform extant routines, overcoming inertia
that could impede entrepreneurial agility.

Finally, our analysis reveals that organizational mindfulness
has stronger effects on both entrepreneurial agility (β = 0.510)
and adaptive agility (β = 0.431) than ES adaptation on en-
trepreneurial agility (β = 0.357). This result concurs with prior
articles that emphasize that the importance of the human fac-
tor in achieving organizational agility [16], [32]. We do not
suggest that IT is less important while abundant research has
demonstrated various IT playing a key role in achieving organi-
zational agility [1], [5], [6], [18]. Rather, this article cautions
the dominant role firms tend to designate to IT, which may
result in mindless adoption of IT or IT doing more harm than
good to firms (e.g., generating inertia). We, therefore, encourage
future article to examine how the human factor interacts with
IT, such as artificial intelligence, in achieving organizational
agility.

V. IMPLICATIONS AND LIMITATIONS

A. Implications for Research

This article applies the perspective of organizational mind-
fulness to studying ES adaptation and organizational agility.
Specifically, we propose organizational mindfulness drives ES
adaptation, which in turn enables organizational agility, includ-
ing entrepreneurial agility and adaptive agility. Prior articles
have been largely focused on the resource-based view, dynamic
capabilities view, and theories of alignment [1], [5]. The or-
ganizational mindfulness perspective provides a new angle for
firms to detect and transform anomalous events and details into
insights and opportunities.

Specifically, the resource-based view generally argues that
organizational agility is attributable to a resource that is valuable,
rare, inimitable, or nonsubstitutable. Likewise, the dynamic
capabilities view focuses on whether the firm has ability to
sense, respond, and reconfigure resources/capabilities according
to the changing needs of the market [1], [5]. These article often
consider organizational agility as a dynamic capability, and IT
resources, competences, and capabilities are viewed as distinc-
tive resources or operational capabilities to enable agility [1], [2],
[5], [26]. This approach, however, lacks a clear understanding of
how to detect opportunities for developing IT resources, compe-
tences, and capabilities for supporting organizational agility over
time. In contrast, the organizational mindfulness perspective
and its five processes can help firms to detect opportunities for
evolving IT and thereby agility. Thus, our approach may mitigate
the ambiguity of the antecedents of IT resources, competences,
and capabilities.

Further, theories of alignment or fit between IT and business
strategy are another theoretical perspective largely adopted in
agility-related studies [1], [19]. This perspective argues that
since changing environments can disrupt the fit between IT
and business strategy, IT will be unable to support a change
in business strategy and create inertia in doing business, imped-
ing agility [1]. Thus, IT strategy/managers need to align with
business strategy/managers (i.e., vertical alignment) [9], [19],
[36]. However, these perspectives neglect the role of low-ranking
employees in improving organizational agility. Instead, the or-
ganizational mindfulness perspective emphasizes the role of
employees and experts over that of management and hierarchy.
Thus, the processes to facilitate alignment between executives
and low-ranking employees (e.g., via preoccupation with failure,
reluctance to simplify, and deference to expertise) would be a
key to evolving IT, thereby improving organizational agility.

Finally, while ES inevitably becomes legacy and impedes
organizational agility, this issue of ES adaptation is understudied
[1]. Prior articles mainly examine the effects of adopting new
information technologies and systems (e.g., cloud computing,
IoT, artificial intelligence, big data analytics, and communica-
tion tools) on agility [2], [3], [4], [6], [25], [26], [27], [28], but not
the adaptation of existing IT or ES. This article conceptualizes
the concept of ES adaptation and empirically examine its effect
on organizational agility. Indeed, nowadays firms are digitalized
to various degrees, and ES adaptation will be a recurring issue.
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B. Implications for Practice

We suggest managers to foster mindful mindset in their firms
for enabling ES adaptation and organizational agility. Specifi-
cally, managers can help foster the five interrelated processes
of organizational mindfulness [17]. First, managers should not
resort to immediate punishment when any mistakes or lapses
in business processes or procedures occur. Instead, they could
create a safe environment for employees to figure out what is
going wrong and why, so that they can learn from the mistakes.
Managers could further encourage open discussion among em-
ployees to encourage knowledge sharing and vicarious learning.
This helps expand the knowledge base of individual employees
and shared understanding of departmental interconnection. Most
importantly, managers should respect expertise and empower
frontline employees to devise and implement solutions, such as
adjustment of business processes or ES adaptation. Although
the bottom-up problem-solving process can sometimes be time-
consuming, the overall process prevents firms from forming an
oversimplistic view of their environment and wrong solutions.

Further, firms should be cautious of the encroachment of IT
investment, and give sufficient attention to the development of
their employees’ skills [23]. Indeed, prior articles have found
that IT spending alone does not have a significant effect on
agility [6]. This article further corroborates this. Thus, managers
should provide training for employees when new or changed ES
features are implemented. Managers also need to be patient as
performance takes time to realize after ES adaptation.

C. Research Limitations

We should note that this article has several limitations. First,
we used cross-sectional data to assess our model. Although the
proposed research hypotheses were derived theoretically, the
results still reflect associations rather than causality. Second, this
article relies on perceptual measures of firm performance which
may not accurately reflect the theoretical construct we examined.
But, because we collected data from top managers who largely
make their decisions and actions based on their perceptions, such
a limitation may not be so severe. To further address this issue,
we compared our data (i.e., subjective firm performance) with
public data. The result demonstrates high consistency between
these two data sources, thereby mitigating this limitation (see
Appendix D for details). Future article may seek to test and
extend our research model using archival and longitudinal data.
Third, the response rate of the survey appears relatively low. This
could be because of the large number of measurement items in
our questionnaire. We also checked the nonresponse bias and
found no bias statistically. However, given the small sample
size, the generalizability of the results could still be a limitation.
Finally, industrial sectors may be an important contextual factor.
Thus, we regrouped our sample into two subgroups, namely the
high-tech sector and traditional sector. Our post hoc analyses
demonstrate some difference, that is ES adaptation is positively
related to adaptive agility in the traditional sector. Future article
may collect data from different sectors to test and extend our
model.

VI. CONCLUSION

In this article, we developed and tested a research model that
links organizational mindfulness, ES adaptation, entrepreneurial
agility, adaptive agility, and firm performance based on the
perspective of organizational mindfulness. The empirical re-
sults support most hypotheses in the model and the findings
provide guidance for practitioners to enhance organizational
agility. First, firms should foster organizational mindfulness
to achieve greater organizational agility via the processes of
preoccupation with failure, reluctance to simplify, sensitivity
to operations, commitment to resilience, and deference to ex-
pertise. Second, ES adaptation mainly enables entrepreneurial
rather than adaptive agility. Third, organizational mindfulness is
key to helping firms adapt their ES and thus overcome inertia.
Accordingly, this article contributes to the existing theoretical
and practical knowledge in the following ways. First, this ar-
ticle applies the perspective of organizational mindfulness to
emphasize the important aspects of people and organization.
Second, IT can become outdated. This article conceptualizes
and empirically tests the concept of ES adaptation. Third, our
post hoc analyses provide a nuanced understanding that the
industrial sector matters for organizational mindfulness and ES
adaptation to drive agility. That is, ES adaptation is positively
related to adaptive agility in the traditional sector, but not
in the high-tech sector. Finally, this article provides practical
insights for managers to cultivate a mindful environment con-
ducive to organizational agility. Overall, we provide a better
understanding about the roles of organizational mindfulness and
ES adaptation in enabling entrepreneurial agility and adaptive
agility.

APPENDIX D
CROSS-VALIDATION OF FIRM PERFORMANCE WITH

ARCHIVAL DATA

We aimed to cross-validate our subjective measure of firm
performance with archival firm performance collected from
publicly available data sources. Specifically, we collected data
on net profit margin, return on assets, and return on equity
from Taiwan Stock Exchange for the publicly traded firms in
our sample (N = 103). The remaining firms are private and
do not disclose financial data. We thus use such subset of the
firms in the sample to perform validation checks. We collected
data for a 3-year period, 2017–2019 (the year of the survey),
and computed average scores in order to reduce the effects of
variations over this period. Following, we created a summated
scale with the archival performance measures and compared it
with the subjective measure of performance (note that we mainly
draw upon the items of 3, 4, and 7 to create the summated
scale of subjective measures because these three items match
the archival performance measures). The result of a correlation
analysis shows a significant correlation between the subjective
performance measure and archival performance data (0.195,
p < 0.05).
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APPENDIX A
CONSTRUCTS AND MEASUREMENT ITEMS
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APPENDIX B
INTERCONSTRUCT CORRELATIONS AND RELIABILITY MEASURES (N = 138)

APPENDIX C
HETEROTRAIT–MONOTRAIT RATIO OF CORRELATION (HTMT) AND THEIR 95% CI (N = 138)

REFERENCES

[1] P. P. Tallon, M. Queiroz, T. Coltman, and R. Sharma, “Information tech-
nology and the search for organizational agility: A systematic review with
future research possibilities,” J. Strategic Inf. Syst., vol. 28, pp. 218–237,
2019.

[2] M. Queiroz, P. P. Tallon, R. Sharma, and T. Coltman, “The role of IT
application orchestration capability in improving agility and performance,”
J. Strategic Inf. Syst., vol. 27, no. 1, pp. 4–21, 2018.

[3] T. Ravichandran, “Exploring the relationships between IT competence,
innovation capacity and organizational agility,” J. Strategic Inf. Syst.,
vol. 27, no. 1, pp. 22–42, 2018.

[4] N. C.-A. Lee, E. T. G. Wang, and V. Grover, “IOS drivers of manufacturer-
supplier flexibility and manufacturer agility,” J. Strategic Inf. Syst., vol. 29,
no. 1, 2020, Art. no. 101594.

[5] C. R. Pinho, M. L. C. Pinho, S. Z. Deligonul, and S. T. Cavusgil, “The
agility construct in the literature: Conceptualization and bibliometric as-
sessment,” J. Bus. Res., vol. 153, pp. 517–532, 2022.

[6] F. Ciampi, M. Faraoni, J. Ballerini, and F. Meli, “The co-evolutionary
relationship between digitalization and organizational agility: Ongoing
debates, theoretical developments and future research perspectives,” Tech-
nol. Forecasting Social Change., vol. 176, 2022, Art. no. 121383.

[7] V. Sambamurthy, A. Bharadwaj, and V. Grover, “Shaping agility through
digital options: Reconceptualizing the role of information technology
in contemporary firms,” MIS Quart., vol. 27, no. 2, pp. 237–263,
2003.

[8] T. Trinh-Phuong, A. Molla, and K. Peszynski, “Enterprise systems
and organizational agility: A review of the literature and conceptual
framework,” Commun. Assoc. Inf. Syst., vol. 31, no. 1, pp. 167–193,
2012.

[9] H. Liang, N. Wang, Y. Xue, and S. Ge, “Unraveling the alignment paradox:
How does business—IT alignment shape organizational agility?,” Inf. Syst.
Res., vol. 28, no. 4, pp. 863–879, 2017.

[10] I. Vessey and K. Ward, “The dynamics of sustainable IS alignment: The
case for IS adaptivity,” J. Assoc. Inf. Syst., vol. 14, no. 6, pp. 283–311,
2013.

[11] P. B. Seddon, C. Calvert, and S. Yang, “A multi-project model of key
factors affecting organizational benefits from enterprise systems,” MIS
Quart., vol. 34, no. 2, pp. 305–328, 2010.

[12] M. T. Frohlich and J. R. Dixon, “Information systems adaptation and
the successful implementation of advanced manufacturing technologies,”
Decis. Sci., vol. 30, no. 4, pp. 921–957, 1999.

[13] H. M. Khoo, D. Robey, and S. V. Rao, “An exploratory study of the
impacts of upgrading packaged software: A stakeholder perspective,” J.
Inf. technol., vol. 26, no. 3, pp. 153–169, 2011.

[14] T. Oseni, S. V. Foster, R. Mahbubur, and S. P. Smith, “A framework for
ERP post-implementation amendments: A literature analysis,” Australas.
J. Inf. Syst., vol. 21, pp. 1–21, 2017.

[15] C. M. Felipe, J. L. Roldán, and A. L. Leal-Rodríguez, “An explanatory and
predictive model for organizational agility,” J. Bus. Res., vol. 69, no. 10,
pp. 4624–4631, 2016.

[16] C. Gemini, Global CIO Survey 2007—IT Agility: Enabling Business
Freedom. USA: Capgemini Consulting, 2007.

[17] K. E. Weick and K. M. Sutcliffe, Managing the Unexpected: Sustained
Performance in A Complex World. Hoboken, NJ, USA: Wiley, 2015.

[18] A.-T. Walter, “Organizational agility: Ill-defined and somewhat confus-
ing? A systematic literature review and conceptualization,” Manage. Rev.
Quart., vol. 71, no. 2, pp. 343–391, 2021.

[19] P. P. Tallon and A. Pinsonneault, “Competing perspectives on the link
between strategic information technology alignment and organizational
agility: Insights from a mediation model,” MIS Quart., vol. 35, no. 2,
pp. 463–484, 2011.

[20] A. Chakravarty, R. Grewal, and V. Sambamurthy, “Information technology
competencies, organizational agility, and firm performance: Enabling and
facilitating roles,” Inf. Syst. Res., vol. 24, no. 4, pp. 976–997, 2013.

[21] B. L. Bayus, “Crowdsourcing new product ideas over time: An analysis of
the dell ideastorm community,” Manage. Sci., vol. 59, no. 1, pp. 226–244,
2013.

[22] D. Hoonsopon and W. Puriwat, “Organizational agility: Key to the success
of new product development,” IEEE Trans. Eng. Manage., vol. 68, no. 6,
pp. 1722–1733, Dec. 2021.

[23] H. A. Rozak, A. Adhiatma, O. Fachrunnisa, and T. Rahayu, “Social media
engagement, organizational agility and digitalization strategic plan to
improve SMEs’ performance,” IEEE Trans. Eng. Manage., to be published,
doi: 10.1109/TEM.2021.3085977.

[24] T. Clauss, M. Abebe, C. Tangpong, and M. Hock, “Strategic agility, busi-
ness model innovation, and firm performance: An empirical investigation,”
IEEE Trans. Eng. Manage., vol. 68, no. 3, pp. 767–784, Jun. 2021.

https://dx.doi.org/10.1109/TEM.2021.3085977


5302 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 71, 2024

[25] Y. Lu and K. Ramamurthy, “Understanding the link between information
technology capability and organizational agility: An empirical examina-
tion,” MIS Quart., vol. 35, no. 4, pp. 931–954, 2011.

[26] Y. Park, O. A. El Sawy, and P. C. Fiss, “The role of business intelligence and
communication technologies in organizational agility: A configurational
approach,” J. Assoc. Inf. Syst., vol. 18, no. 9, pp. 648–686, 2017.

[27] P. Akhtar, A. M. Ghouri, M. Saha, M. R. Khan, S. Shamim, and
K. Nallaluthan, “Industrial digitization, the use of real-time informa-
tion, and operational agility: Digital and information perspectives for
supply chain resilience,” IEEE Trans. Eng. Manage., to be published,
doi: 10.1109/TEM.2022.3182479.

[28] S. F. Wamba, “Impact of artificial intelligence assimilation on firm per-
formance: The mediating effects of organizational agility and customer
agility,” Int. J. Inf. Manage., vol. 67, 2022, Art. no. 102544.

[29] A. Ashrafi, A. Zare Ravasan, P. Trkman, and S. Afshari, “The role of busi-
ness analytics capabilities in bolstering firms’ agility and performance,”
Int. J. Inf. Manage., vol. 47, pp. 1–15, 2019.

[30] S. Liu, F. T. Chan, J. Yang, and B. Niu, “Understanding the effect of cloud
computing on organizational agility: An empirical examination,” Int. J.
Inf. Manage., vol. 43, pp. 98–111, 2018.

[31] J. Zhou, G. Bi, H. Liu, Y. Fang, and Z. Hua, “Understanding employee
competence, operational IS alignment, and organizational agility–An am-
bidexterity perspective,” Inf. Manage., vol. 55, no. 6, pp. 695–708, 2018.

[32] Z. Wang, S. L. Pan, T. H. Ouyang, and T.-C. Chou, “Achieving IT-enabled
enterprise agility in China: An IT organizational identity perspective,”
IEEE Trans. Eng. Manage., vol. 61, no. 1, pp. 182–195, 2014.

[33] J. Zhen, Z. Xie, and K. Dong, “Impact of IT governance mechanisms
on organizational agility and the role of top management support and IT
ambidexterity,” Int. J. Accounting Inf. Syst., vol. 40, 2021, Art. no. 100501.

[34] O.-K. Lee, V. Sambamurthy, K. H. Lim, and K. K. Wei, “How does IT
ambidexterity impact organizational agility?,” Inf. Syst. Res., vol. 26, no. 2,
pp. 398–417, 2015.

[35] J. Zhen, C. Cao, H. Qiu, and Z. Xie, “Impact of organizational inertia
on organizational agility: The role of IT ambidexterity,” Inf. Technol.
Manage., vol. 22, no. 1, pp. 53–65, 2021.

[36] H. Hu, N. Wang, and H. Liang, “Effects of intellectual and social align-
ments on organizational agility: A configurational theory approach,” J.
Assoc. Inf. Syst., to be published, doi: 10.17705/1jais.00780.

[37] D. E. Strode, H. Sharp, L. Barroca, P. Gregory, and K. Taylor, “Tensions in
organizations transforming to agility,” IEEE Trans. Eng. Manage., vol. 69,
no. 6, pp. 3572–3583, Dec. 2022, doi: 10.1109/TEM.2022.3160415.

[38] B. Furneaux and M. Wade, “An exploration of organizational level in-
formation systems discontinuance intentions,” MIS Quart., vol. 35, no. 3,
pp. 573–598, 2011.

[39] S. D. Pawlowski and D. Robey, “Bridging user organizations: Knowledge
brokering and the work of information technology professionals,” MIS
Quart., vol. 28, pp. 645–672, 2004.

[40] I. Huvila, T. D. Anderson, E. H. Jansen, P. McKenzie, and A. Worrall,
“Boundary objects in information science,” J. Assoc. Inf. Sci. Tech., vol. 68,
no. 8, pp. 1807–1822, 2017.

[41] P. R. Carlile, “A pragmatic view of knowledge and boundaries: Boundary
objects in new product development,” Org. Sci., vol. 13, no. 4, pp. 442–455,
2002.

[42] D. Seo and A. I. La Paz, “Exploring the dark side of IS in achieving
organizational agility,” Commun. ACM, vol. 51, no. 11, pp. 136–139, 2008.

[43] P. Yetton, S. Henningsson, and N. Bjorn-Andersen, “Ready to acquire’: IT
resources for a Growth-by-Acquisition strategy,” MIS Quart. Executive,
vol. 12, no. 1, pp. 19–35, 2013.

[44] E. Mu, L. J. Kirsch, and B. S. Butler, “The assimilation of enterprise
information system: An interpretation systems perspective,” Inf. Manage.,
vol. 52, no. 3, pp. 359–370, 2015.

[45] S. Dernbecher and R. Beck, “The concept of mindfulness in information
systems research: A multi-dimensional analysis,” Eur. J. Inf. Syst., vol. 26,
no. 2, pp. 121–142, 2017.

[46] J. L. Ray, L. T. Baker, and D. A. Plowman, “Organizational mindful-
ness in business schools,” Acad. Manage. Learn. Educ., vol. 10, no. 2,
pp. 188–203, 2011.

[47] T. J. Vogus and K. M. Sutcliffe, “Organizational mindfulness and mindful
organizing: A reconciliation and path forward,” Acad. Manage. Learn.
Educ., vol. 11, no. 4, pp. 722–735, 2012.

[48] P. S. Adler and B. Borys, “Two types of bureaucracy: Enabling and
coercive,” Administ. Sci. Quart., vol. 41, no. 1, pp. 61–89, 1996.

[49] J. K. Nwankpa and Y. Roumani, “The influence of organizational trust and
organizational mindfulness on ERP systems usage,” Commun. Assoc. Inf.
Syst., vol. 34, 2014, Art. no. 85.

[50] S. B. MacKenzie, P. M. Podsakoff, and N. P. Podsakoff, “Construct
measurement and validation procedures in MIS and behavioral research:
Integrating new and existing techniques,” MIS Quart., vol. 35, no. 2,
pp. 293–334, 2011.

[51] Y. Chen, Y. Wang, S. Nevo, J. Jin, L. Wang, and W. S. Chow, “IT capability
and organizational performance: The roles of business process agility
and environmental factors,” Eur. J. Inf. Syst., vol. 23, no. 3, pp. 326–342,
2014.

[52] G. Schryen, “Revisiting IS business value research: What we already know,
what we still need to know, and how we can get there,” Eur. J. Inf. Syst.,
vol. 22, no. 2, pp. 139–169, 2013.

[53] G. Kim, B. Shin, K. K. Kim, and H. G. Lee, “IT capabilities, process-
oriented dynamic capabilities, and firm financial performance,” J. Assoc.
Inf. Syst., vol. 12, no. 7, pp. 487–517, 2011.

[54] T. D. Wall et al., “On the validity of subjective measures of company
performance,” Personnel Psychol., vol. 57, no. 1, pp. 95–118, 2004.

[55] C. M. Felipe, D. E. Leidner, J. L. Roldán, and A. L. Leal-Rodríguez,
“Impact of IS capabilities on firm performance: The roles of organizational
agility and industry technology intensity,” Decis. Sci., vol. 51, no. 3,
pp. 575–619, 2020.

[56] K. E. Weick and K. M. Sutcliffe, Managing the Unexpected: Assuring
High Performance in an Age of Complexity. San Francisco, CA, USA:
Jossey-Bass, 2001.

[57] A. Rai and X. L. Tang, “Leveraging IT capabilities and competitive
process capabilities for the management of interorganizational relationship
portfolios,” Inf. Syst. Res., vol. 21, no. 3, pp. 516–542, 2010.

[58] R. Wilden and S. P. Gudergan, “The impact of dynamic capabilities on
operational marketing and technological capabilities: Investigating the
role of environmental turbulence,” J. Acad. Marketing Sci., vol. 43, no. 2,
pp. 181–199, 2015.

[59] M. Fulco, “Amid a changing world economy, Taiwanese manufacturers
return home,” Taiwan Business TOPICS, 2021. Accessed: Oct. 19, 2022.
[Online]. Available: https://topics.amcham.com.tw/2021/02/changing-
world-economy-taiwanese-manufacturers-return/

[60] A. Lloyd, “Taiwanese manufacturing output has major growth ahead:
A MIO case study,” Interact Analysis, 2021. Accessed: Oct. 19,
2022. [Online]. Available: https://www.interactanalysis.com/taiwanese-
manufacturing-output-has-major-growth-ahead-a-mio-case-study/

[61] M.-L. Tseng, M. K. Lim, and K.-J. Wu, “Improving the benefits and costs
on sustainable supply chain finance under uncertainty,” Int. J. Prod. Econ.,
vol. 218, pp. 308–321, 2019.

[62] M. W. Morris et al., “Conflict management style: Accounting for cross-
national differences,” J. Int. Bus. Stud., vol. 29, no. 4, pp. 729–747, 1998.

[63] G. Hofstede, “Motivation, leadership, and organization: Do Ameri-
can theories apply abroad?,” Org. Dyn., vol. 9, no. 1, pp. 42–63,
1980.

[64] J. F. Hair, G. T. M. Hult, C. Ringle, and M. Sarstedt, A Primer on Partial
Least Squares Structural Equation Modeling (PLS-SEM), 2nd ed. Los
Angeles, CA, USA: SAGE Publications, Inc, 2017.

[65] J. S. Armstrong and T. S. Overton, “Estimating nonresponse bias in mail
surveys,” J. Marketing Res., vol. 14, no. 3, pp. 396–402, 1977.

[66] P. M. Podsakoff, S. B. MacKenzie, J. Y. Lee, and N. P. Podsakoff,
“Common method biases in behavioral research: A critical review of the
literature and recommended remedies,” J. Appl. Psychol., vol. 88, no. 5,
pp. 879–903, 2003.

[67] W. W. Chin, J. B. Thatcher, and R. T. Wright, “Assessing common method
bias: Problems with the ULMC technique,” MIS Quart., vol. 36, no. 3,
pp. 1003–1020, 2012.

[68] N. C. Lee and E. T. Wang, “Translation to Inter-organizational systems
integration: The effect of power and the mediating role of the obliga-
tory passage point,” Pacific Asia J. Assoc. Inf., vol. 8, no. 3, pp. 45–76,
2016.

[69] T. K. Dijkstra and J. Henseler, “Consistent partial least squares path
modeling,” MIS Quart., vol. 39, no. 2, pp. 297–316, 2015.

[70] M. I. Aguirre-Urreta and M. Rönkkö, “Statistical inference with PLSc
using bootstrap confidence intervals,” MIS Quart., vol. 42, no. 3,
pp. 1001–1020, 2018.

[71] C. Fine, Clockspeed: Winning industry Control in the Age of Temporary
Advantage. Cambridge, MA, USA: Basic Books, 1998.

[72] A. Ganguly, A. Talukdar, and C. Kumar, “Absorptive capacity and disrup-
tive innovation: The mediating role of organizational agility,” IEEE Trans.
Eng. Manage., to be published, doi: 10.1109/TEM.2022.3205922.

[73] N. C. Lee and J. Chang, “Adapting ERP systems in the Post-
implementation stage: Dynamic IT capabilities for ERP,” Pacific Asia J.
Assoc. Inf., vol. 12, no. 1, 2020, Art. no. 2.

https://dx.doi.org/10.1109/TEM.2022.3182479
https://dx.doi.org/10.17705/1jais.00780
https://dx.doi.org/10.1109/TEM.2022.3160415
https://topics.amcham.com.tw/2021/02/changing-world-economy-taiwanese-manufacturers-return/
https://topics.amcham.com.tw/2021/02/changing-world-economy-taiwanese-manufacturers-return/
https://www.interactanalysis.com/taiwanese-manufacturing-output-has-major-growth-ahead-a-mio-case-study/
https://www.interactanalysis.com/taiwanese-manufacturing-output-has-major-growth-ahead-a-mio-case-study/
https://dx.doi.org/10.1109/TEM.2022.3205922


LEE AND LIU: ORGANIZATIONAL MINDFULNESS PERSPECTIVE ON DRIVING ENTERPRISE SYSTEM ADAPTATION 5303

[74] S. M. Richardson, W. J. Kettinger, M. S. Banks, and Y. Quintana, “IT and
agility in the social enterprise: A case study of St Jude children’s research
hospital’s ‘Cure4Kids’ IT-platform for international outreach,” J. Assoc.
Inf. Syst., vol. 15, no. 1, 2014, Art. no. 2.

Neil Chueh-An Lee received the Ph.D. degree in
information management from the National Central
University, Taoyuan, Taiwan, in 2014.

He is currently an Associate Professor with the
Department of Marketing and Tourism Management,
National Chiayi University, Chiayi, Taiwan. He has
authored or coauthored several research papers in
IEEE TRANSACTIONS ON ENGINEERING MANAGE-
MENT, Journal of Strategic Information Systems, In-
ternational Journal of Production Economics, Infor-
mation & Management, Data Base for Advanced in

Information Systems, Information Technology & People, Industrial Management
& Data Systems, and Pacific Asia Journal of the Association for Information
Systems. His research interests include organizational agility, enterprise system,
interorganizational information systems, digital marketing, and quantitative
research.

Gloria Hui Wen Liu received the Ph.D. degree in
information systems from the National Central Uni-
versity, Taoyuan, Taiwan, in 2015.

She is currently a Senior Lecturer with the School
of Management, Massey University, Auckland, New
Zealand. Her research interests include digital trans-
formation, IS project control and coordination, and
knowledge management.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


