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ABSTRACT

This research analyzes how the concepts of agility and resilience are treated in IS literature. While
agility has been an object of study in IS research for many decades, resilience is a fairly new topic.
Both are gaining strategic importance in a firm’s sustainability and growth, especially given the
remarkable changes in the landscape that the firm operates in. It is thus important to understand
what agility and resilience mean in IS research. This paper is a first attempt to study IS literature and
provide a thematic analysis of facets of each concept. In doing so, the authors identify aspects that
are common to both agility and resilience and those that are unique to each. The results of this study
can be used for an empirical examination of the two constructs and a validation of how they can be
measured in firms. IS researchers and industrial practitioners can benefit from a deeper understanding
of agility and resilience.
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1. INTRODUCTION

The concept of agility has been looked at extensively in IS research over the duration of the field’s
existence (e.g., Sambamurthy et al., 2003; Chan et al., 2019; Baham et al., 2017; Lee & Xia, 2010;
Venkatesh et al., 2020). Over time, various facets of agility have been studied in the context of IS-
agility in systems development (Lyytinen & Rose 2006; McAvoy et al., 2013), the agility of systems
themselves (Hobbs & Scheepers, 2010), and organizational agility enabled by information systems
(Huang et al., 2014; Mao & Quan, 2015; Tallon et al., 2019). A more recent concept is that of resilience.
Although resilience has been studied in multiple other fields, such as individual resilience (sometimes
referred to as grit) (Crawford-Garrett, 2018; Gligor et al., 2019 citing McCubbin et al., 1998; Ledford
et al., 2021, Miller-Graff, 2020), organizational resilience (Fiksel, 2006; Hamel & Valikangas 2003;
Ortiz-de-Mandojana & Bansal 2016), and supply chain resilience (Jiittner & Maklan 2011; Ponomarov
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& Holcomb 2009; Scholten & Schilder, 2015), its application in information systems is relatively
nascent. Both agility and resilience continue to receive attention in information systems literature,
especially in light of recent exigencies, such as the COVID-19 pandemic (c.f. Batra, 2020).

At the surface, there seems to be some overlap between the notions of agility and resilience,
especially when it comes to an information system being the object of analysis. Agility and resilience
are often discussed together in the context of an organization’s adaptive capability (McCann, Selsky,
& Lee, 2009). However, in looking at specific facets of each concept, some aspects seem unique
to each. For these concepts to mature in keeping with the development of systems and their use in
organizations, it is important to better understand how each can be defined and applied in IS research.

To our knowledge, there is a gap in the literature that has studied the nature of the relationship
between agility and resilience in IS literature. Doing so will inform research on the agility and resilience
of information systems and help in the development of tools that can be used to study, measure, and
develop them. It will also help companies evaluate their agile and resilient capabilities. Besides
establishing face validity to these concepts as distinct theoretical notions, such research can be used
as a starting point to identify unique processes and capabilities that companies can focus on to be
agile and/or resilient. To address this gap, we embark on a literature review of the two concepts. Our
sample comprises papers published in the basket of 8 IS journals that address agility and resilience.
We use thematic analysis to help identify and code aspects within each concept.

Our contribution to IS literature is the mapping of the relationship between how agility and
resilience have been studied in the field. We identify specific facets that are in common between the
two and others that are unique to each concept.

The remainder of the paper proceeds as follows. The next section describes the data collection
process for our structured literature review. Section 3 outlines our research methodology. Section 4
summarizes the findings and Section 5 presents their implications. The last section concludes the
paper with contributions, limitations, and future research directions.

2. STRUCTURED LITERATURE REVIEW

In identifying reliable sources for this literature review, ABI/INFORM Collection is the primary
database for searching for articles. ABI/INFORM Collection is the most comprehensive database with
data from ABI/INFORM Global, ABI/INFORM Trade and Industry, and ABI/INFORM Dateline.
The platform features thousands of full-text journals, the latest working papers, and downloadable
articles on business, economics, and information technology. To ensure articles were peer-reviewed
and primary source from the central database, we carried out the search by using the Basic Search
function to narrow down to eight main journals: European Journal of Information Systems; Information
Systems Journal, Information Systems Research; Journal of the Association for Information Systems;
Journal of Information Technology; Journal of Management Information Systems; Journal of
Strategic Information Systems; and MIS Quarterly. These represent the “AIS Scholars Basket of 8
Journals”. While these journals represent a fraction of the journals in the field, they are considered
representative by the IS scholarly community (Liu & Myers, 2011). The eight journals identified
omit multidisciplinary outlets and specialty areas but include topical, methodological, and geographic
diversity. Besides, many prior studies have been conducted by reviewing and analyzing the publications
based on the basket of 8 journals, for instance, RFID applications and theories (Wamba, Anand, &
Carter, 2013), evaluation methods for IS artifacts (Prat, Comyn-Wattiau, & Akoka, 2015), transparency
in literature review (Templier & Pare, 2018), design science in IS research (Engel, Leicht, & Ebel,
2019), nature of “researcher perspective” (Clarke, Davison, & Jia, 2020), FinTech in IS research
(Haried, Han, & Annino, 2021), and IS responses to addressing global crises (Gaskin & Rosengren,
2021). Hence, we believe that this subset of journals, while not comprehensive, serves the purpose
of our sampling.



Journal of Organizational and End User Computing
Volume 33 * Issue 6

Once desired journals were allocated, five main keywords were utilized to achieve a more refined
search within each journal, including: “agility,” “agile,” “resilient,” “resilience,” and “resiliency.”
These keywords were combined using “AND” and “OR” commands in the Advanced Search function.
In addition, each of the search keywords was set to appear in either the title or abstract of the article
or both. We first looked for articles where we could find any of these search terms anywhere in the
article. This initial search yielded 711 articles.

On initial inspection, we found that most of the articles had those words appear randomly in places
such as references, the body of the text, etc., in contexts where it had little to do with the phenomenon
of “agility” and/or “resilience” as such. We then limited our search to articles that had our search
terms within the main document text. This resulted in 237 articles (434 articles were excluded). We
then looked for the relevance of the articles to our research purpose and found that the sample still
had a lot of articles that simply mentioned our terms but were not specifically about either agility or
resilience. We then decided to include only those articles that have our search terms in either the title
or the abstract of the article. This yielded 91 articles (147 articles were further excluded):

ELINT3 ELINT3

European Journal of Information Systems - 27
Information Systems Journal - 14

Information Systems Research - 10

Journal of the Association for Information Systems - 10
Journal of Information Technology - 6

Journal of Management Information System - 9

Journal of Strategic Information Systems - 7

MIS Quarterly - 6

Others - 1

Total - 91

e R o

This sample appeared to be satisfactory, and most if not all of them were dealing specifically
with the theme of agility and/or resilience. A list of citations of 91 articles in our sample is provided
in . A flowchart representing our data collection is depicted in Figure 1.

3. RESEARCH METHODOLOGY

3.1 Thematic Analysis

As our objective was to identify various aspects of the two themes of agility and resilience, we
decided that thematic analysis was an appropriate methodology for our research. “Thematic analysis
is a method for identifying, analyzing and reporting patterns (themes) within data” (Braun & Clarke,
2006). It is helpful in organizing and describing the dataset. It can also help in identifying and
interpreting various aspects of the research topic (Boyatzis, 1998). There are two main approaches
for identifying themes or patterns in data. In inductive thematic analysis, researchers do not attempt
to fit the data in a pre-existing coding frame. The analysis is not driven by the researchers’ theoretical
interest in the topic. Instead, the themes or aspects of the research topic are strongly linked to the
data itself. In other words, in a “bottom up” way, the researchers let the data reveal the themes or
aspects of the research topic (e.g, Frith & Gleeson, 2004). On the other hand, deductive thematic
analysis is driven by the researcher’s theoretical interests (e.g., Boyatzis, 1998). This “top-down”
form of thematic analysis may provide a more detailed analysis of various aspects of a given theme.
One way to look at it is that the deductive mode involves coding for a specific theme, whereas in the
inductive mode, the research question evolves through the coding process (Braun & Clarke, 2006).
In our research, we were looking for the specific themes of agility and resilience, which fit well with
the deductive approach. Further, we also wanted to identify various aspects of these two themes
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Figure 1. Data collection process

Search for “agile”, “agility”,
“resilient”, “resilience” or
“resiliency” anywhere within
articles in the basket of eight
journals

v
711 articles identified. Many
deemed irrelevant as the search
terms appear in placessuch as
references

v

Search for keywords only in title,
abstract and main body of the article

v
237 articles identified. Initial

screening still shows that many are
irrelevant for the research purpose

v

Search for keywords only in title and
abstract of the article

90 articles identified. Initial screening
shows most of them are relevant for
the research purpose and are hence
selected for further analysis

found in the literature, for which purpose the inductive approach is well suited. Hence, our thematic
analysis was conducted through a hybrid deductive-inductive approach. This approach allowed us to
get some sense of aggregate, quantitative, the occurrence of certain important aspects related to the
two themes of agility and resilience (e.g., Fereday & Muir-Cochrane, 2006).

3.2 Coding Based on a Deductive-Inductive Approach

In the deductive mode, the analysis is driven by the researcher’s theoretical interests. We were
specifically looking for aspects related to agility and resilience. Thus, broadly, at an aggregate level,
these were our two themes. Typical of deductive mode, we were “looking” for these themes in the
identified articles. Next, we were interested in various aspects of these themes that may be found in
the literature. In other words, we wanted the data to reveal to us various facets of agility and resilience.
This required that we took the inductive approach and let the identified literature shed light on various
aspects of these themes. Based on the guidance in the literature on thematic analysis (for example,
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Braun & Clarke, 2006), we first read and familiarized ourselves with a few articles. We then discussed
what we thought are some of the more frequently appearing aspects of these themes. We wanted to
get a judgment about our reliability in identifying these key aspects of the two themes.

To that end, we found it appropriate to undertake the “coding reliability” approach (Braun &
Clarke, 2006) to thematic analysis. We created a coding book that contained important details of all
the selected articles. We utilized the services of a research assistant to help us create a aspreadsheet
with the attributes of keywords used in the search engine, such as journal name, authors, year of
publication, article title, and article abstract. Two authors did an initial, exploratory scan of this
early version of our coding book. As we anticipated, most of the articles are related to agility.
Resilience has only recently started to appear, and very few articles dealt with resilience. During
conversations regarding agility, as expected, existing research dealt with various aspects of agility,
such as organizational agility (Chen & Siau, 2020; Bi et al., 2013; Skare & Soriano, 2021; Tallon et
al., 2019), IS agility (Benaben & Vernadat, 2017; Hobbs & Scheepers, 2010), ISD agility (Conboy,
2009; Lyytinen & Rose, 2006), and so on. We also realized that there were certain aspects of the
two themes that appeared more frequently than others. We then decided to list those aspects without
necessarily referring to any articles but simply based on our overview of the coding file, in line with
the inductive mode. After exchanging our lists, we were largely in agreement about the frequently
appearing aspects or codes.

We then proceeded to a more rigorous examination of the selected literature to identify the
important aspects/codes of the themes. Two authors then extracted the definitions used for agility and
resilience for each article, the two main interests of inquiry for the article. Not every article dealt with
both, and not every article presented its own definition. Some used definitions from other existing
literature. We included these definitions when the authors explicitly stated such use. This resulted in
adding “definitions” as another detail to our coding book.

We next worked on assessing the frequency by which the few identified aspects/codes appeared
in the selected articles by examining the definition and abstract of each article. The intent was not
to make any definitive scholarly conclusions about the statistical significance of the appearance of
these codes. Even though this is intended to be an exploratory investigation, we wanted to have some
statistical measures to assess the reliability of our work. Hence, both the authors decided to code
each article for the presence/absence of each aspect, with the two themes being the unit of analysis.
Though we didn’t find anything in IS, there are instances in other functional areas with similar analysis
(e.g., Park & Park, 2017). Each of the aspects/codes was then coded as either 1 (for the presence) or
0 (signifying the absence) for every article. The authors come from different disciplines, so we were
expecting that there would be differences in how we each interpret the articles. As we examined the
articles and coded them, we let other promising/interesting aspects/codes emerge. The flowchart in
Figure 2 depicts the thematic analysis procedure employed in our research.

3.3 Reliability Analysis

With the coding completed, we proceeded to calculate reliability statistics to assess inter-rater reliability
for our coding. We do not have enough sample size to follow the thorough protocol (e.g., Lombard
et al., 2002) for finding these inter-rater reliability indicators. Given that this study is exploratory in
nature, we don’t think this is a problem for us.

We decided to find three major intercoder reliability indices (e.g., Scott’s Pi, Cohen’s kappa, and
Krippendorff’s alpha) as well as percent agreement (Lombard et al., 2002) for the six aspects/codes of
the themes identified earlier. Percent agreement was found to be greater than 80% for all the aspects/
codes of our themes. This meets the recommended standard found in the literature (O’ Connor & Joffe
(2020) citing Miles & Huberman (1994)). The frequency of occurrence of the various aspects of the
two themes in the identified literature is as follows: Flexibility 23, Sense 19, Respond 26, Speed 27,
External 32 and Internal 8.
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Figure 2. Thematic analysis procedure

Both the authors decided that they would be looking for the two
themes of “agility” and “resilience” in the identified articles

Authors scanned all the articles and had a discussion on the most
frequently appearing aspects of the two themes. It was then
decided to extract the definition of these themes from the articles

\4

These definitions and the abstract of each article were examined,
and each article coded as 1/0 for the presence/absence of these
aspects (or “codes”) of the themes. Additional aspects/codes
related to the themes were identified during this step.

Reliability analysis was performed using inter-rater reliability
indices for the coded aspects/codes of the two themes

We used an online statistical program, ReCal2 (http://dfreelon.org/utils/recalfront/recal2), to
calculate the inter-coder reliability indices (Freelon, 2010). Indices (Scott’s pi, Cohen’s kappa, and
Krippendorff’s alpha) for all of the aspects/codes were greater than 0.60 and for one of the aspects,
the indices are greater than 0.80. Recommendation based on Landis and Koch’s (1977) suggests
interpreting values less than O as indicating no, between 0 and 0.20 as slight, 0.21 and 0.40 as fair,
0.41 and 0.60 as moderate, 0.61 and 0.80 as substantial, and 0.81 and 1 as nearly perfect agreement.
Based on these recommendations, we conclude that there is substantial agreement in our ratings and
that there is sufficient reliability in our coding, especially given that the authors come from different
backgrounds. However, one caveat in the reliability analysis is that our relatively small sample size
limits our ability to implement the complete protocol (Lombard et al., 2002) for finding the reliability
indicators.

4. RESULTS

In keeping with the methodology of thematic analysis, we start our analysis in the form of a “thick
description” (Geertz, 1973). In lieu of statistical techniques, such as word frequency counts or
correlations, thick descriptions take an interpretivist stance and look for the “web of meaning” of
concepts and the context within which they occur.

4.1 Thick Description

Within our sample, we found both agility and resilience to be used in varying contexts. There were
several similarities along the multiple dimensions along which the two concepts were discussed. We
identify at least five distinct dimensions when describing agility as well as resilience.
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First, we found agility and resilience to be used to refer to varying levels and units of analysis.
For example, “agile” was used to describe systems, development teams, organizational units, or the
entire organization. Second, the locus of study varied as external or internal. For example, agility
and resilience were described in the context of combatting external pressures, or as a mechanism
for internal learning and growth. Third, agility and resilience were described as varying dynamic
capability attributes. Adjectives such as speed, adaptability, change, and effectiveness were used to
describe dynamic capabilities within the context of both agility and resilience. Fourth, both concepts
were discussed in a predominantly positive context, with benefits of cost and value to the organization
highlighted. Fifth, both concepts were discussed in the context of risk management. Aspects such
as recovery after the change, or response to change, were mentioned in papers that discussed both
agility and resilience.

Based on this thick description and our subsequent coding analysis, our initial list of six codes
included: flexibility, sense, response, speed, external and internal. Possible graphical representations
of thick descriptions include word clouds, evidence matrices, and cluster maps (Henderson & Segal,
2013). We chose to use the word cloud representation to depict the themes that emerged.

4.2 Word Cloud

We created two word clouds, one for each set of papers that represented agility and resilience. The
word clouds are depicted below.

4.2.1 Agility Word Cloud

Figure 3 shows the word cloud for agility. The central theme of agility indicates an organization’s
ability to sense and respond to external changes with speed. Other major considerations of agility
include efficiency, flexibility, cost, value, control, and adaptability.

4.2.2 Resilience Word Cloud

Figure 4 shows the word cloud for resilience. The central theme of resilience indicates an organization’s
ability to cope with and rebound from external changes with flexibility. Other major considerations
of resilience include recovery, speed, and willingness.

4.3 Thematic Analysis

Based on our analysis, we found certain themes that had distinct overlap in both bodies of literature—
agility and resilience. However, some themes were unique, or more salient, to each.

We found a significant overlap between agility and resilience in the themes related to external
focus, speed, and flexibility. Themes salient in the literature on agility are related to benefits of cost/
value to the firm, efficiency, effectiveness, and the dynamic capabilities of sensing and responding.
The themes salient in the literature on resilience featured coping, and the dynamic capability to
rebound and recover.

5. DISCUSSION AND IMPLICATIONS

Agility and resilience are two parts of an organization’s adaptive capability (McCann, Selsky, & Lee,
2009). Organizations aspiring to improve their agility are commonly engaged in operations such as
downsizing, off-shoring, and outsourcing to become lean, so they can easily reorient themselves to
the market needs and environmental changes and respond quickly. As lean organizations are often
formed by reducing the buffer to withstand disruptive changes, overly agile organizations and their
business ecosystems can become fragile without a strong safety net. Therefore, organizations that are
overly agile may not be resilient enough to survive in a turbulent environment. Similarly, resilient
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Figure 3. Agility word cloud
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organizations may not always be agile, especially when they are burdened with unnecessary protection
layers for fear of the impact of disruptions (McCann & Selsky, 2012).

The concepts of agility and resilience are widespread in information systems research. While
agility has been a long-standing topic in IS, resilience is relatively nascent. Both concepts bear
importance in exigencies, such as those brought to the forefront by the COVID-19 pandemic. It is
thus important to understand what is meant by being agile and resilient. In this study, we find an
overlap between these concepts. However, there also exist facets unique to each. Our thematic analysis
uncovers dimensions for agility and resilience that can be further explored, defined, developed, and
measured. In a business environment that promotes risk-taking and “failing fast”, the ability to be
agile, as well as resilient, is even more important (Cancialosi, 2020).

A similar analysis has been conducted in the field of supply chain management (Gligor et al.,
2019). While the conceptualization of agility and resilience in supply chain management research
is unique, the impetus to understand the common characteristics of these concepts, and where they
diverge, resonates with a similar need in IS literature. Our theoretical contribution is establishing
where agility and resilience converge and diverge in the body of literature in Information Systems. For
practitioners, especially those involved in strategy setting for organizations, the ability to recognize
whether the organization is resilient, agile, or both by observing the key facets we have identified,
is important.

5.1 Commonalities Between Agility and Resilience

Our results reveal that both concepts predominantly focus on an external locus, as well as the dynamic
capabilities of speed and flexibility. Hence both concepts relate primarily to factors external to a
firm, such as the market, technological, or environmental aspects. Both themes also had to do with
flexibility, primarily in the processes of the firm, as well as the speed of change. What the notion of
speed is related to, however, varied between the themes. For example, research in agility primarily
focussed on the speed of response to external pressures, while research in resilience referred to speed
in the context of rebounding or recovering from external shocks. Agility is construed as the ability to
move quickly and with ease. Resilience is the capacity to recover quickly from difficulties.

5.2 Unique Aspects of Agility

The notion of agility uniquely captures a value proposition to the firm that relates to cost savings,
as well as gains in efficiency and effectiveness. Agility also captures the idea of being able to sense
and respond to changes based on the sensemaking theory. An organization’s sensing and responding
capabilities mediated by decision agility as the bridge between them (Tallon et al., 2019) and enabled
by enterprise systems can help facilitate its agility (Trinh-Phuong, Molla, and Peszynski, 2012). It
is possible that since agility has been researched for longer, and in more depth, than resilience, these
aspects have been developed to a greater extent in literature. The COVID-19 pandemic has prompted
researchers to re-examine IS agility to help organizations quickly adapt to unexpected changes. For
instance, Betra (2020) identified several critical antecedents of agility, such as risk intelligence, IT
flexibility, and employee capability. Janssen and Van Der Voort (2020) studied the complementary
relationship between agility and adaptability in developing a governance structure in organizations.

5.3 Unique Aspects of Resilience

The notion of resilience is closely associated with a coping mechanism and the dynamic capabilities
of being able to rebound and recover after a stimulus or shock. Thus the notion of resilience is more
connected to the a posteriori, rather than a priori, capability of the firm. Recent research on resilience
related to IS has gain momentum. For instance, Heek and Ospina (2019) identified “robustness,
self-organization, learning” as the foundation attributes and “redundancy, rapidity, scale, equality,
diversity, and flexibility” as the enabling attributes of resilience. In their response to COVID-19,
Sakurai and Chughtai (2020) raised several important points from the perspective of resilience: (1)
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using frugal methods in facilitating resilience transformation, (2) applying bottom-up approaches to
analyze local conditions for building resilience, (3) addressing misinformation to mitigate its negative
impact to citizens’ response to resilience, and (4) developing ethical principles of resilience to guide
information system research.

6. LIMITATIONS AND CONCLUSION

This research is a first step in analyzing how the concepts of agility and resilience are treated in IS
literature. Being primarily exploratory in nature, there are limitations to the study. We used the AIS
Basket of 8 journals as representative of IS research. A more comprehensive study could be conducted
with a larger sample of outlets.

While agility has been an object of study in IS research for many decades, resilience is a fairly
new topic. Both are gaining strategic importance in a firm’s sustainability and growth, especially
given the remarkable changes in the landscape that the firm operates in. This includes changes in
aspects, such as expectations of customers, regulatory requirements, and environmental challenges,
and those that are often beyond the control of a firm such as the pandemic. Correspondingly, the
role of information systems has been elevated in a firm’s strategic consideration, where IS is now
integral to developing and maintaining strategic capabilities, including those such as agility and
resilience. These concepts, also recognized in practitioner outlets as important and distinct, are not
clearly defined and often obfuscated (e.g., Forbes, 2021).

It is thus important to understand what agility and resilience mean in IS research. Our paper is a
first attempt to study IS literature and provide a thematic analysis of facets of each concept. In doing
so, we identify aspects that are common to both agility and resilience and those that are unique to
each. As a next step, the results of this study can be used for an empirical examination of the two
constructs and a validation of how they can be measured in firms. IS researchers and industrial
practitioners can benefit from a deeper understanding of agility and resilience.
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