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Preface

During my research activities on organizational agility, I have confronted mainly two different

kinds of reactions from both researchers and practitioners. Many people were very interested in

the topic, and supported the importance of agility for today’s organizations, particularly in the

software and IT services industry. However, in a considerable number of cases, people showed

disapproving and pejorative reactions, calling agility nothing more than a “buzzword” and “hype”

that does not provide benefits to organizations.

Although a controversial discourse is rather normal and helpful for further development of any

research topic, these two opposite and hardly compatible viewpoints underscore a central aspect

regarding organizational agility: while some organizations successfully benefit from the transition

to an agile organization, others heavily struggle with the changes accompanied by this transition.

This situation led me to the proposition that perhaps not every organization is “mature” enough

to benefit from organizational agility. This idea has been further underscored by the observation

that some organizations manage to become agile only in specific parts or teams, and are not able

to transfer agility to every organizational level.

With this proposition in mind, I examined the topic of organizational agility from various view-

points during the last four years, resulting in a new perspective on the dimensions of organizational

agility. Those dimensions finally formed the basis of a maturity model that enables organizations

in the software and IT services industry to assess their level of organizational agility and to plan

further improvements. The data collected and analyzed, the discussions held, and the results ob-

tained during this process form the present doctoral dissertation, which consists of five research

papers that build upon each other.
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1 Motivation

Agility, especially organizational agility, is an essential concept for organizations in today’s com-

petitive and fast-changing market environment (Bessant, Knowles, Briffa, & Francis, 2002; Good-

hue, Chen, Claude, Davis, & Cochran, 2009). It enables an organization to adapt “rapidly, effi-

ciently and accurately [. . . ] to any unexpected (or unpredictable) change” (Ganguly, Nilchiani, &

Farr, 2009, p. 411). These changes are often driven by the customer, but can also be driven by

competitors, markets, technological and social issues, or the business itself, and can be tackled

only by the successful exploration of all internal competitive bases (Ganguly et al., 2009; Yusuf,

Sarhadi, & Gunasekaran, 1999). It becomes clear that change is a key aspect of agility. An ag-

ile organization not only reacts to changes that are already visible but also anticipates change

proactively, learns from change by improving itself, and even creates change while contributing to

customer value (Conboy, 2009).

The considerations above underscore the special importance of organizational agility for the soft-

ware and IT services industry (Tallon & Pinsonneault, 2011). This industry in particular is faced

with an environment of rapid technological changes that are accompanied by an equal amount

of change in customers’ expectations and requirements. In addition, the fact that software and

IT have become essential components of many other products, such as consumer electronics and

automotive products, has intensified the competitive pressure (Petersen & Wohlin, 2009).

The current situation in the software and IT services industry is comparable with that of the man-

ufacturing industry in the early 1990s (Kettunen, 2009). That time was characterized by an ac-

celerated and more aggressive competitive environment due to rapid technological change, the

exploration of new markets, globalization, and shorter product life cycles (Volberda, 1996). It

was at that time that the so-called “Lehigh Report” (Iacocca Institute, 1991) was published, rec-

ommending the agile manufacturing paradigm and the transition to agile organizations in order to

stay competitive (Yusuf et al., 1999). These characteristics are now also prevalent in the software

and IT services industry, and an enhanced “maneuverability” enabled by organizational agility is

essential to establish efficient and flexible structures to improve communication, collaboration,

and decision processes (Cockburn, 2007; Sarker & Sarker, 2009).

However, despite increasing awareness that organizational agility is a key concept in coping with

these challenges, the term “agility” is nowadays often inflated by many organizations without rea-

sonable seriousness. Agility cannot simply be put into practice, because managing the transition

to an agile organization is a complex and strategic task. The management of an organization has to
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understand that the organization itself cannot be agile, yet its employees can be. Nevertheless, peo-

ple are not independent of their environment, and they have to share the appropriate skills to work

under agile conditions and with suitable technologies (Breu, Hemingway, Strathern, & Bridger,

2001; Seo & La Paz, 2008). Hence, the path to an agile organization is a development process

that affects all parts of an organization, such as workforce, organizational structures, processes,

technologies, and the overall organizational culture (Goldman, Nagel, & Preiss, 1995; Kettunen,

2009).

Although a lot of research regarding agility has been conducted during the last few decades, a

clearly defined framework for explaining agility from an organizational perspective still does not

exist (Sherehiy, Karwowski, & Layer, 2007). This is indeed surprising. In contrast, a comprehen-

sive body of knowledge exists in the agile manufacturing domain (see for instance the literature

reviews of Sherehiy et al., 2007 and Vázquez-Bustelo, Avella, & Fernández, 2007). In the domain

of agile software development, which is much more related to the industry under consideration,

agility has been a heavily discussed topic, particularly after the publication of the “Agile Mani-

festo” (Beck et al., 2001).

However, current research activities about agile software development strongly focus on the meth-

ods used by single development teams (see for instance Chan & Thong, 2009 or Dybå & Dingsøyr,

2008). Thus, an organizational point of view is often missing, although some studies show that

incompatibilities may occur between agile methods and organizational culture, so managers have

to understand and take into account the organizational context to benefit from the usage of agile

methods (Chan & Thong, 2009; Iivari & Iivari, 2011; Mangalaraj, Mahapatra, & Nerur, 2009;

Nerur, Mahapatra, & Mangalaraj, 2005). The importance of this point of view is further under-

scored by the fact that most agile software development methods lack the support of other business

needs (Abrahamsson, Warsta, Siponen, & Ronkainen, 2003). Therefore, a number of researchers

have found that a holistic and organizational perspective on agility in the software and IT ser-

vices industry is important but mostly lacking (Abrahamsson, Conboy, & Wang, 2009; Ågerfalk,

Fitzgerald, & Slaughter, 2009).

This insufficient analysis of the organizational determinants and dimensions of agility results in

a missing consensus about what truly determines an agile organization and what limits the appli-

cability of research results in practice. In addition, the lack restricts the possibilities to develop

useful assessment tools, as shown by most available approaches assessing organizational agility

(an overview is given in Tseng & Lin, 2011). Often, these approaches are very specialized, for

instance on market-related activities (Ganguly et al., 2009) or the supply chain (Weber, 2002).

Hence, they suffer from an insufficient reflection of the whole organization with its interaction of

people, structures, processes, and technologies, as outlined above. Others utilize relatively com-

plex algorithms like the analytic hierarchy process (AHP) (Ren, Yusuf, & Burns, 2000) or fuzzy

logic (Tseng & Lin, 2011; Tsourveloudis & Valavanis, 2002), which do not help the management

to use the findings intuitively or ad hoc. In addition, although the available approaches are able to
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determine the current state of agility, they normally do not support the management by suggesting

further actions for improvement or development.

Therefore, the aim of this work is to develop an assessment tool for organizational agility that

builds on a theoretically and empirically grounded structure of the dimensions of organizational

agility (see section 2.2). This scientific grounding ensures that the the whole organization is rep-

resented comprehensively and that the tool is able to determine the current state of organizational

agility as well as to give directions for further improvements.

The remainder of this synopsis is structured as follows: The research design of the doctoral disser-

tation stating the aims and research methods used is given in section 2. In section 3, the structure

of the dissertation is described. It consists of five papers that build upon each other and it explains

how they fit into the overall research design. The synopsis closes with a summary of the research

results and the main contributions and implications in section 4.



2 Research Design

This section describes the research design of the dissertation by explicating the epistemological po-

sition of the author, the research aims, and the research methods used according to the framework

of Becker, Holten, Knackstedt, and Niehaves (2003) (see figure 1). In addition, the dissertation is

categorized according to the research concepts of Chmielewicz (1994).

Figure 1: Elements of a research design (following Becker et al., 2003)

2.1 Epistemological Position

The dissertation is based on ontological realism and assumes the existence of an objective world

(reality) that is independent from human consciousness. However, the ability to perceive this real-

ity may vary, so the author follows an epistemological idealism supporting the position that access

to reality is always affected by the subject. Hence, reality is not represented in the human mind but

is constructed by the human mind. This combination of ontological realism and epistemological

idealism is known as moderate constructivism (Schütte, 1999), which forms the basic position of

the present dissertation.

Furthermore, this dissertation is based on the coherence theory of truth, which is supported by the

consensus theory. As Frank points out, “the theories of truth do not mutually exclude one another,”

and a combination “can help with overcoming specific weaknesses and hence may contribute to

a more appropriate, multi-perspective concept of truth” (2006, p. 15). Although consensus is a

worthwhile aim, it is not suitable as a universal theory of truth on its own, because scientific

results are usually accompanied by controversial discussions and opposing opinions (Rescher,

1993; Schütte, 1999). Hence, this dissertation primarily follows the coherence theory of truth,
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Figure 2: Research aims and knowledge contribution (following Gregor, 2006; Gregor & Hevner, 2013)

stating that new results must be coherent with an existing body of knowledge and must make

sense in light of accepted wisdom (Frank, 2006).

2.2 Research Aims

Research aims in the field of Information Systems are generally distinguished into descriptive and

design aims. Descriptive aims focus on understanding and describing observed phenomena, while

design aims contain the development of innovative concepts and artifacts that are able to change

existing phenomena or create new phenomena (Becker et al., 2003; Lange, 2005). This classifi-

cation is consistent with the two types of useful knowledge in design science according to Gre-

gor and Hevner (2013), namely descriptive knowledge and prescriptive knowledge. Descriptive

knowledge can further be divided into analysis/description and explanation. Analysis/description-

related aims state “what is” by analyzing and describing natural phenomena and their relationships

to each other. Explanation-related aims state “what is, how, why, when, and where” by explaining

the issues of interest with varying methods and views. However, there are normally no testable

propositions, and explanation aims at promoting better understanding and insights (Gregor, 2006).

Prescriptive knowledge consists of artifacts developed by humans, and normally forms constructs,

models, methods, instantiations, and design theories (Gregor & Hevner, 2013; March & Smith,

1995).

As the motivation (see section 1) already indicated, multiple aspects are relevant to this work that

contribute to both of the mentioned types of knowledge. Figure 2 shows the concrete aims for this

work and assigns them to the areas of descriptive and prescriptive knowledge, respectively.

The study aims to contribute to descriptive knowledge by providing an understanding of the dimen-

sions of organizational agility in the software and IT services industry and an understanding of the

related problems that are discovered by organizations. The first sub-aim (analysis/description) is

to summarize and structure existing knowledge about organizational agility. Regarding the second

sub-aim (explanation), quantitative exploratory research was conducted on this body of knowl-
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edge to identify the dimensions of organizational agility. This step also contributes to prescriptive

knowledge by developing a maturity model as an assessment tool of organizational agility that is

grounded in the descriptive knowledge findings.

According to these research aims, this doctoral dissertation is categorized as a technological re-

search concept following Chmielewicz (1994). Technology in this context is a generalized yet

application-focused, end-means system. It is based on theoretical assumptions, and attempts to

translate theoretical effects into practical ends by designing causes as means as long as they are

configurable (Chmielewicz, 1994). To fulfill this task, the aforementioned descriptive aims sup-

port the analysis and understanding of the underlying theoretical system of causes and effects.

Likewise, the design aim focuses on the end-means system by developing the maturity model.

2.3 Research Methods

The here presented doctoral dissertation is based on a design science approach (Hevner, March,

Park, & Ram, 2004; Österle et al., 2010; Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007).

Österle et al. (2010) declare that a typical design science project includes four basic phases: anal-

ysis, design, evaluation, and diffusion. As shown in section 2.2, this dissertation combines de-

scriptive aims and design aims. Therefore, empirical and conceptual elements are utilized to fulfill

appropriately both aspects of problem understanding and problem solving (Hevner et al., 2004;

Niehaves & Stahl, 2006). This course of action is supported by the selection of a set of research

methods that fit the specific requirements of the research phases (Frank, 2006). Particularly, the

intensified utilization of empirical (exploratory) research methods within design-oriented research

combines the strengths of both research streams of Information Systems (IS) and “Wirtschaftsin-

formatik” (WI), is useful to increase the accountability and foundation of the developed artifact,

and underpins the design aim with additional descriptive aims (Riedl & Roithmayr, 2007; Schauer

& Frank, 2007).

Hence, the focus lies on the analysis phase, which includes the identification and description

of the business problem, the specification of research gaps, and the analysis of external factors

affecting the problem (Österle et al., 2010). This phase is mainly reflected by the research aims

focusing on analysis and description (see section 2.2) and put into practice by an exploratory case

study showing that agile practices in software development may work in single teams but may

cause obstacles at the organizational level, indicating that organizations have to reach a particular

state of maturity before they can wield organizational agility. The case study approach is suitable

to gain a deep qualitative understanding of the problems being investigated (Gable, 1994; Yin,

2009). Especially in the rapidly changing field of Information Systems, case studies offer the

opportunity to deliver valuable insights into organizational behavior (Gable, 1994). Furthermore,

the exploratory character of the research aim strengthens the applicability of a case study approach.

To take advantage of the use of qualitative and quantitative data (Jick, 1979; Kaplan & Duchon,
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1988; Yin, 2009), expert interviews and discussions as well as a web-based survey are combined

for data collection.

Furthermore, a quantitative study was conducted to fulfill the research aims of explanation (see

section 2.2) and garnering a detailed understanding of what makes an organization agile and what

external and internal factors affect that agility. Prior to this study, a systematic review and com-

parison of agility-related frameworks delivered the conceptual basis for the empirical work. The

survey was administered using a web-based approach and was limited to organizations that be-

long to the software and IT services industry. Due to the fact that agility should be assessed

from an organizational point of view, the target group included general decision makers as well

as IT-related decision makers, such as CEOs, CIOs, (IT-)Managers, and (IT-)Architects, because

they are responsible for processes, structures, people, etc. and because they have the required

strategic knowledge that allows an overall evaluation of the organization (Augier & Teece, 2009;

Charbonnier-Voirin, 2011).

As a first step, the collected survey data is analyzed using exploratory factor analysis with the

objective of summarizing the data and identifying the underlying latent factors that describe the

structure of organizational agility. This approach is suitable in this context, since the abovemen-

tioned literature review did not deliver a useful a priori factor structure of dimensions and indica-

tors (Hair, Black, Babin, & Anderson, 2014; Sharma, 1996).

To get another perspective on organizational agility that is independent of the factor analysis, a

second approach has been chosen to identify a possible structure among the items. A suitable

approach for exploratory research is the cluster analysis. In most cases, this method is used to

group similar objects into homogeneous clusters. In the present case, a variable-oriented cluster

analysis serves to identify items that are answered in a similar way among the respondents based

on distance measures instead of correlations (Bacher, 1996; Everitt, 1993). Hence, the underlying

assumptions of cluster analysis differ from factor analysis, and a similar result compared to the

factor analysis is an additional indicator that the obtained structure does indeed underlie the data.

As another step within the analysis phase, a systematic mapping study about maturity models

is conducted to search for available solutions (Hevner et al., 2004; Peffers et al., 2007) and to

analyze research gaps in existing maturity models, which can be later addressed during the actual

model development. Mapping studies are a suitable method for structuring a broad research field

concerning research questions about contents, methods, and trends in the available publications

(Kitchenham, Budgen, & Brereton, 2011; Petersen, Feldt, Mujtaba, & Mattsson, 2008).

The results and insights obtained within the analysis phase are then consolidated in the design

and evaluation phases by developing a maturity model to assess organizational agility. These

phases are reflected by the research aim focusing the artifact creation (see section 2.2). Here, it is

important to justify the artifact as much as possible during its development (Hevner et al., 2004;

Österle et al., 2010). The comprehensive design phase fulfills this requirement by grounding the
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artifact in theory as well as in empirical data. Particularly, the underpinning of the conceptual

development with empirical evidence in the initial design of the maturity model greatly enhances

the model’s quality and applicability from the very start.

During the evaluation phase, the focus lies on validating the designed artifact (Österle et al., 2010;

Peffers et al., 2007). The collected survey data proved useful for this phase. A cluster analysis

was carried out to identify different patterns of agile organizations. The cluster analysis utilized

both hierarchical and non-hierarchical methods (particularly the Ward method and fuzzy cluster-

ing), and is based on the (sub-)dimensions of the maturity model as clustering variables and the

Mahalanobis Distance due to the correlation inherent to the clustering variables (Hair et al., 2014;

Kaufman & Rousseeuw, 2005). The obtained clusters are used afterwards for a first proof-of-

concept evaluation by comparing them to the structure of the developed maturity model, resulting

in an adjustment of the maturity levels.

Finally, the aim of the diffusion phase is to create the broadest diffusion possible among the target

group (Hevner et al., 2004; Österle et al., 2010), which is ensured by publishing the research

results in scientific journals, conference proceedings, and presentations (see tables 2 and 3 in the

appendix).



3 Structure of the Doctoral Dissertation

This doctoral dissertation consists of this synopsis and five research papers that build upon each

other. Each of the five papers makes unique contributions to the overall research aims while sup-

porting the other papers. The structure, including the research phases and methods, is illustrated

in figure 3. The five papers are published in academic journals and conferences. Hence, they

are briefly outlined subsequently regarding their specific contents and their contributions to the

doctoral dissertation and the original source of publication is given as reference.
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Paper 1:

Method:

Publication:

Paper 2:

Method:

Publication:

Paper 3:

Method:

Publication:

Paper 4:

Method:

Publication:

Paper 5:

Method:

Publication:

contribution to 

descriptive knowledge

contribution to 

prescriptive knowledge

Figure 3: Structure of the doctoral dissertation
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3.1 Paper 1: How Agile Are You Thinking? – An Exploratory Case

Study

Title How Agile Are You Thinking? – An Exploratory Case Study

Authors Roy Wendler

roy.wendler@tu-dresden.de

André Gräning

andre.graening@tu-dresden.de

Publication Proceedings of the 10th International Conference on Wirtschaftsinformatik, WI

2.011, February 16-18, 2011, Zurich, Switzerland, 818-827

Available at http://aisel.aisnet.org/wi2011/33/

https://files.ifi.uzh.ch/WI2011/

Volume2 WI2011 Proceedings.pdf (complete proceedings)

Table of Contents

1. Introduction

2. Research Background

3. Case Study Design and Case Description

4. Data Analysis and Results

5. Conclusions and Outlook

References

Appendices

Abstract Agile software development methods reduce project costs and development time by si-

multaneously enhancing quality. But despite these advantages, agile principles are rarely adopted

by the whole organization. In order to gain a deeper understanding of this issue, we conducted

an initial exploratory qualitative case study in one medium-sized company. The goal of this study

was to find out whether this company is “thinking” agile or traditional. Although we discovered a

tendency towards an agile way of thinking, we identified several factors where the way of thinking

remained traditional among management as well as employees. Our study reveals that cost-related

aspects, a lack of self-responsibility, uncertainty with customer interaction and the urge for com-

prehensive documentation are obstacles to adopting agile methods beyond the development team.

Hence, the results of our study provide useful implications for research and practice by identifying

critical problem domains when implementing agile methods at the organizational level.

Summary The paper “How Agile Are You Thinking? – An Exploratory Case Study” contains a

single exploratory case study in a medium-sized software developing and consulting company to

gather some first impressions as to why agile practices work on the team level yet are ineffective at

an organizational level. This paper is part of the analysis phase, because it identifies the business

problem and motivates the following research activities (see figure 3).
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In the concrete situation of the case study, a development team used Scrum for the first time in

a software development project. Despite the benefits they experienced, the team was not able to

convince other project teams of this value and Scrum was not adopted or only partially adopted

in the organization. Therefore, questions about the causes of this situation arose. The initial as-

sumption prior to the study was that the ways of thinking (i.e., the attitudes, opinions, knowledge,

etc.) when referring to agility and agile methods are different among several groups, particularly

employees and decision makers, within an organization.

In order to gain a deeper understanding of this issue, the aim of this study is to identify “how agile”

the staff of the company “is thinking.” Particularly, the characteristics that lead to a more or less

agile way of thinking in software development projects among project members, project managers,

and other stakeholders within the organization are investigated. Likewise, potential obstacles that

would cause employees or decision makers to show resistance against agile practices and therefore

hinder their effective use and further adoption are identified.

Interestingly, the authors’ assumption that the differing attitudes between decision makers and

employees offer a possible explanation for the unsuccessful implementation of agile practices has

to be revised. Only minor differences were observable in the way of thinking between different

organizational roles. Although a tendency towards an agile way of thinking was discovered, sev-

eral factors hindering the adoption of agile approaches were also identified. The study thus reveals

that cost-related aspects, a lack of self-responsibility, uncertainty with the intensity of customer

interaction and the urge for comprehensive documentation are obstacles to adopting agile methods

beyond the development team.

Hence, the results of the study support the idea that organizations have to reach a particular state

of maturity regarding agility before agile practices may benefit the whole organization. This idea

is underscored by the identified critical problem domains when implementing agile methods at the

organizational level, because these domains arise from aspects like organizational structure and

culture or the skills and attitudes of employees and managers.
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Abstract Context: Maturity models offer organizations a simple but effective possibility to mea-

sure the quality of their processes. Emerged out of software engineering, the application fields

have widened and maturity model research is becoming more important. During the last two

decades the publication amount steadily rose as well. Until today, no studies have been available

summarizing the activities and results of the field of maturity model research.

Objective: The objective of this paper is to structure and analyze the available literature of the

field of maturity model research to identify the state-of-the-art research as well as research gaps.
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Method: A systematic mapping study was conducted. It included relevant publications of journals

and IS conferences. Mapping studies are a suitable method for structuring a broad research field

concerning research questions about contents, methods, and trends in the available publications.

Results: The mapping of 237 articles showed that current maturity model research is applicable

to more than 20 domains, heavily dominated by software development and software engineering.

The study revealed that most publications deal with the development of maturity models and em-

pirical studies. Theoretical reflective publications are scarce. Furthermore, the relation between

conceptual and design-oriented maturity model development was analyzed, indicating that there

is still a gap in evaluating and validating developed maturity models. Finally, a comprehensive

research framework was derived from the study results and implications for further research are

given.

Conclusion: The mapping study delivers the first systematic summary of maturity model research.

The categorization of available publications helps researchers gain an overview of the state-of-

the-art research and current research gaps. The proposed research framework supports researchers

categorizing their own projects. In addition, practitioners planning to use a maturity model may

use the study as starting point to identify which maturity models are suitable for their domain and

where limitations exist.

Summary The paper “The Maturity of Maturity Model Research: A Systematic Mapping Study”

contributes to the analysis phase by conducting a systematic mapping study to structure and ana-

lyze the available literature of the field of maturity model research to search for existing solutions,

to identify state-of-the-art research, and to reveal research gaps. With this scope, the paper sup-

ports the sub-aim of summarizing and structuring existing knowledge about maturity models (see

figure 3).

The mapping of 237 scientific articles (journal and conference papers) shows that the current

maturity model research is applicable to more than 20 domains, and is heavily dominated by

software development and software engineering. However, it becomes obvious that organizational

agility or agility in general has not been covered by the body of maturity model literature until

today, so no applicable or suitable solution to the identified business problem is available.

The study furthermore analyzes the relation between conceptual and design-oriented maturity

model development. The analysis revealed that purely conceptual designs outweigh design-ori-

ented model developments, which has significant consequences for validation. Many maturity

models suffer a lack of a proper validation of their structure and applicability and therefore of

their usefulness. Additionally, when validation takes place, the study identifies a preference of

qualitative validation methods, in particular case studies, which build up nearly the half of all used

validation methods.

These results support the applicability of a design-oriented research design with a focus on the
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analysis phase to gain a well justified solution early in the design phase (see section 2.3). Further-

more, the idea of utilizing a quantitative survey instrument to collect empirical data that can be

used during the design phase is strengthened (see sections 3.3 and 3.4). In addition to confirming

that there are no available solutions to the business problem, a comprehensive research framework

was derived from the study results, integrating the principles of design science and maturity model

research. This framework supports the classification of research projects regarding maturity mod-

els, and helps to identify critical issues for a successful maturity model development that enhances

the quality of the final maturity model (see section 3.5).
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Abstract Agility is a term that is widely used. However, a common understanding of what

agility means and what it consists of is missing. Many frameworks have been developed for how

to approach agility, but they are very heterogeneous regarding content and structure. This paper

approaches this issue by conducting a systematic comparison of 28 available agility frameworks

out of the domains of agile manufacturing, agile software development, agile organization, and

agile workforce. Altogether, 33 concepts related to agility were identified. The results of the com-

parison show that even within the specifically examined domains, a lack of consensus is obvious.

In addition, the utilized concepts are very ambiguous and overlapping. As such, the interde-

pendencies between the identified concepts were analyzed in detail. This revealed five recurring

“clusters,” each of which combines several concepts with similar content, but despite the amount

of available frameworks, none of them reflects these clusters directly. Hence, the study shows that

factors beyond the construct of agility are not yet fully uncovered.



STRUCTURE OF THE DOCTORAL DISSERTATION 17

Summary The third paper, entitled “The Structure and Components of Agility – A Multi-per-

spective View,” completes the identification of research gaps by a systematic comparison of frame-

works that deal with agility in general. In addition, it represents the first step in a detailed analysis

of the factors that are affecting and influencing organizational agility by extracting a first con-

ceptual framework of agility-related concepts from the analyzed literature. Therefore, this paper

chiefly contributes to the sub-aim of summarizing and structuring the existing knowledge about

agility (see figure 3).

The initial trigger for this paper arose from the attempt to select a suitable agility framework

that represents the structure and components of agility in an organization to develop the maturity

model. Although many studies researched agility and its related concepts, they have not generated

a common understanding of what constitutes agility. Although many frameworks and models

describe agility and its characteristics, they often heavily differ in content and structure, making it

difficult to build upon the insights obtained without further research activities.

Therefore,selecting of one specific framework seemed unsatisfactory due to the risk of missing

important aspects of agility not covered by the chosen one. Hence, 28 available frameworks out

of the domains of agile manufacturing, agile software development, agile organization/enterprise,

and agile workforce are compared systematically with the aim of identifying common ground,

differences, and recurring concepts.

In the end, the study produced a comprehensive conceptual framework that includes 33 consoli-

dated concepts related to agility that can be grouped into five overlapping conceptual clusters. It

becomes clear that the existing frameworks in the literature are rife with gaps regarding the cov-

ered concepts. To date, there is no empirical study that delivers a comprehensive picture of agility

in an exploratory manner. So it remains unclear which concepts of the frameworks are prevalent

in practice and how the factors behind agility are composed. To close this gap, the results of the

third paper are used as a structural basis for the following empirical investigation (see section 3.4).
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Abstract Agility has increasingly gained attention in the software and IT services industry over

the last years, with a heavy emphasis on research about agile software development methods.

However, an organization does not only consist of development teams, and an organizational per-

spective on agility is often missing. Presently there is no consensus about what constitutes an

“agile organization”. Hence, the objective of this study is to identify the structure to be found be-
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hind the concept of organizational agility using an exploratory research approach. A survey among

organizations in the software and IT services industry was conducted and exploratory factor anal-

ysis as well as cluster analysis (based on the variables) was carried out. The results show that

organizational agility can be described using six interrelated factors that can be further aggregated

into the three basic dimensions of “Agility Prerequisites”, “Agility of People”, and “Structures

Enhancing Agility”. The identified structure is a first step towards a common understanding of or-

ganizational agility and helps to guide further research activities while simultaneously supporting

practitioners in assessing the agility of their organization.

Summary The completion of the analysis phase and the first steps toward designing the assess-

ment tool are covered by the paper “Dimensions of Organizational Agility in the Software and

IT Services Industry – Insights from an Empirical Investigation.” By utilizing exploratory factor

analysis and cluster analysis on data collected by a quantitative survey, the sub-aim of explaining

the dimensions of organizational agility is fulfilled (see figure 3).

By building on the results of paper 3 (see section 3.3), a comprehensive questionnaire with 68

items was developed, tackling all identified agility-related concepts. The questionnaire was dis-

tributed worldwide to organizations in the software and IT services industry with a final sample of

437 valid and complete responses that are included for further analysis.

The applied exploratory factor analysis reveals a meaningful structure of six latent factors deter-

mining organizational agility (each including five to eleven items) that are able to cumulatively

explain 67% of the total variance. The obtained structure is additionally confirmed by a variable-

based cluster analysis that results in three distinct clusters, each combining two content-wise re-

lated factors. Therefore, the clusters represent three dimensions of agility on a higher level of

abstraction. They are namely Agility Prerequisites (including the factors Agile Values and Tech-

nology), Agility of People (including the factors Workforce and Management of Change), and

Structures Enhancing Agility (including the factors Collaboration and Cooperation and Flexible

Structures). This structure of three dimensions detailed into six factors is further illustrated in

section 4.

From an academic perspective, paper 4 appears to report the first study to examine empirically the

construct of organizational agility from a comprehensive point of view that is based on a concep-

tual literature review (see section 3.3). Furthermore, the results of this study can be used directly

to develop an effective measurement tool for organizational agility. The identified dimensions and

factors highlight different domains for potential improvements, and offer the possibility to com-

pare organizational agility among different organizations on a standardized and simply structured

basis. Therefore, the study results represent an empirically grounded basis for the structural design

of the maturity model that is developed in paper 5 (see section 3.5).
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Abstract The importance of organizational agility in a competitive environment is nowadays

widely recognized and accepted. However, despite this awareness, the availability of tools and

methods that support an organization in assessing and improving their organizational agility is

scarce. Therefore, this study introduces the Organizational Agility Maturity Model in order to pro-

vide an easy-to-use yet powerful assessment tool for organizations in the software and IT services

industry. Based on a design science research approach with a comprehensive literature review

and an empirical investigation utilizing factor analysis, both scientific rigor as well as practical

relevance is ensured. The applicability is further demonstrated by a cluster analysis identifying

patterns of organizational agility that fit to the maturity model. The Organizational Agility Matu-

rity Model further contributes to the field by providing a theoretically and empirically grounded

structure of organizational agility supporting the efforts of developing a common understanding

of the concept.

Summary The final paper, entitled “Development of the Organizational Agility Maturity Model,”

directly and indirectly builds on the results of all aforementioned papers (see sections 3.1-3.4). It

fulfills the design aim with a focus on the design and evaluation phase of the research design (see

figure 3) by developing a maturity model to measure organizational agility and demonstrating its

applicability by a cluster analysis identifying empirical patterns of organizational agility that fit to
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the maturity model. Additionally, the paper shows the weaknesses of already available assessment

tools for organizational agility, and illustrates the potential of a maturity model prior to the model’s

development.

In an analogy of the results obtained by the factor and cluster analysis in paper 4 (see section

3.4), the proposed maturity model consists of three dimensions, each of them further detailed in

two sub-dimensions. Furthermore, the maturity model consists of four distinct maturity stages

that are assessed independently for every sub-dimension. To determine the maturity stage of an

organization, a list of assessment questions is offered. The structure of the model is illustrated in

figure 5 (see section 4). In addition, the survey data collected in paper 4 (see section 3.4) is used

to perform a cluster analysis to assess if the maturity stages of the model are able to represent

real-life configurations of organizations.

With the development and the evaluation of the Organizational Agility Maturity Model, the final

step of the design science research approach is reached (see figure 3). To support the achievement

of practical applicability as well as theoretical grounding and rigorous development, the results of

extensive literature reviews and an exploratory empirical investigation were used to develop the

model. In their entirety, all five papers contribute to fulfilling the stated research aims completely

(see section 2.2), and the developed maturity model incorporates the results and insights from all

preceding papers.



4 Results and Implications

The doctoral dissertation and the single papers described in section 3 deliver several meaningful

results and implications for research as well as for practice that are summarized within this chapter.

4.1 Summary of Results

First of all, paper 1 makes clear that the successful adoption of agile software development meth-

ods is hindered by a number of potential obstacles caused by individual, team-oriented, and orga-

nizational issues. The paper furthermore shows that only “Agile Thinking,” i.e., the willingness to

act in an agile manner, of every individual in an organization is able to enhance the agility of the

whole organization, including its structures, processes, attitudes, and so on.

To take a closer look at the issue of organizational agility, particularly with regard to the research

aim of summarizing the existing knowledge about the elements that affect and enable organiza-

tional agility, paper 3 reveals an interesting picture. Analyzing and comparing 28 frameworks of

agility revealed that these frameworks are very different in their structure and content and that

there is absolutely no consensus of what truly constitutes the construct of (organizational) agility.

The third study identifies 33 recurring concepts of agility within all analyzed frameworks. How-

ever, it is not possible to strictly divide these concepts from each other because they are charac-

terized by numerous interdependencies, for instance overlapping contents or similar meanings on

different abstraction levels. Therefore, the concepts that are related to each other are identified,

and a network with the concepts as nodes and the connections between them as unweighted edges

is created. The resulting graph is given in figure 4.

By visualizing the network, some areas, or “clusters,” around concepts that have connections to

many other concepts become visible. These are illustrated as colored ellipses in figure 4 and are

namely Organizational Culture, Workforce, Customer, Organizational Abilities, and Technology.

It is important to keep in mind that this structure is not based on a cluster analysis or similar meth-

ods; rather, it is derived from a structured content analysis. Hence, some open questions remain

unanswered, which have to be investigated in more detail. For instance, the areas “Customer” and

“Organizational Abilities” overlap to a huge degree, and are difficult to distinguish. In addition,

the concepts “Processes” and “Change” have very central positions in the network, and might

represent new areas in and of themselves.
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Figure 4: Interdependencies of agility-related concepts

Therefore, paper 4 is grounded in the results of paper 3, and further investigates what constitutes

an agile organization from an exploratory and empirical perspective. To fulfill the aim of explain-

ing the dimensions of organizational agility, the identified concepts of agility (see figure 4) were

merged into a questionnaire with 68 items targeting decision makers in the software and IT ser-

vices industry. In contrast to currently available studies, the present survey contains all of the 33

concepts covered by a majority of agility frameworks, and thus is able to deliver a comprehensive

view of agility that has not been available to date.

The key contribution of this empirical investigation is the reduction of the demonstrated confusing

amount of ambiguous concepts and frameworks of agility. The conducted exploratory factor anal-

ysis delivers six conceptually relevant factors describing organizational agility. This solution is

further confirmed by a variable-oriented cluster analysis (i.e., the items were treated as “objects”)

showing only minor inconsistencies. In addition, the cluster analysis approach groups pairs of

factors into one of three distinct clusters. So they can, on a higher level of abstraction, be treated
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Table 1: Empirically determined structure of organizational agility (factors and dimensions)

Element Name Content

Factor analysis

Factor F1 Workforce Capabilities of employees, mainly regarding skills, intelligence,

adaptability, responsiveness, etc.

Factor F2 Technology Technological prerequisites enabling communication, information

sharing, and integration of the organization.

Factor F3 Management of

Change

Capabilities (of managers) to cope with changes (customer re-

quirements, new markets, innovations, etc.), to inform the people

of the organization accordingly, and to inspire them to welcome

these changes.

Factor F4 Collaboration

and Cooperation

Internal and external collaboration and cooperation between de-

partments and functions of the organizations as well as with cus-

tomers and partners.

Factor F5 Agile Values Establishing a culture following agile values like proactivity, re-

sponsiveness, trust, support of employee proposals, etc.

Factor F6 Flexible

Structures

Ability to quickly adapt organizational structures and processes to

implement changes and stay competitive.

Cluster analysis

Dimension 1

(F2+F5)

Agility

Prerequisites

Includes factors “Technology” and “Agile Values”: The degree

to which the people of an organization share agile values (mental

prerequisites) and the ability of the organization to establish the

required technological prerequisites.

Dimension 2

(F1+F3)

Agility of People Includes factors “Workforce” and “Management of Change”:

Summarizes all necessary capabilities of the members of an or-

ganization to translate the agile values into actions.

Dimension 3

(F4+F6)

Structures

Enhancing

Agility

Includes factors “Collaboration and Cooperation” and “Flexible

Structures”: The ability of an organization to flexibly change itself

combined with an organizational culture that supports collabora-

tion on every level.

as dimensions, and are namely Agility Prerequisites, Agility of People, and Structures Enhancing

Agility (see table 1).

The identified structure of organizational agility differs from the initial framework deduced from

the literature (see figure 4). Although some of the conceptual areas remain in the factor solution

(for instance the areas “Technology” and “Workforce”), it is not directly comparable, and the

empirical research approach yields some interesting and new insights. First, this result confirms

the assumption that organizational agility does consist of dimensions that can be further detailed

into several decision domains (Gunasekaran, 1999; Ren et al., 2000; Yusuf et al., 1999), which

are, in turn, represented by the identified factors.

In addition, none of the analyzed frameworks directly reflects the structure that resulted from the

investigation, and only the review of Sherehiy et al. (2007) includes all of the obtained factors.

Interestingly, one of the most cited publications in this area, the book by Goldman et al., already

states, “the competitive power of the modern industrial corporation did not come from the tech-

nologies it exploited. [. . . ] Its power did not come from its organizational structure, either. [. . . ]
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Its power certainly did not come from the exploitation of the talents of its workforce [. . . ]. The

competitive power [. . . ] came from the way people, organizations, and technology were system-

atically coordinated with one another” (1995, pp. 71f.).

Notably, these three aspects are very clearly reflected in the structure that this study has empirically

identified. This structure may indicate that organizational agility is better reflected with simply

structured frameworks rather than with more complex structures weighted down by a high number

of sub-concepts, as shown in figure 4.

This insight supports the aim of developing a maturity model to measure organizational agility.

Maturity models are tools that are easy to use and simultaneously offer a comprehensive represen-

tation of the whole organization. The applicability of a maturity model is ensured by an intuitive

structure of a number of distinct and simplified maturity stages, or levels, which measure the

current state of the analyzed objects via different sets of (multi-dimensional) criteria (Ahlemann,

Schroeder, & Teuteberg, 2005; Becker, Knackstedt, & Pöppelbuß, 2009; Klimko, 2001; Lyytinen,

1991).

Furthermore, the results of paper 2 show that it is important for newly developed maturity models

to include empirical data at the earliest research stages to improve the suitability of the model,

particularly when a practical application is the stated research aim. Hence, the structure of orga-

nizational agility that has been revealed in paper 4 forms the basis of the Organizational Agility

Maturity Model that was developed in paper 5. Additionally, the maturity model is further vali-

dated by comparing its maturity stages to empirically derived patterns of organizations. Figure 5

displays a summarizing illustration of the maturity model consisting of three dimensions and four

maturity stages.

Although the highest maturity stage is always the best one theoretically, many maturity models

state that the highest stage should not automatically be the goal for every organization using the

model. However, this assumption has disadvantages for practical applicability. Conflicting inter-

pretations and viewpoints may lead to difficulties for organizations in finding this optimal degree

of maturity (Kohoutek, 1996; McBride, 2010). For the Organizational Agility Maturity Model,

another approach has been chosen that is more related to the life cycle of an organization that is

striving to become agile. The single stages are seen not only as desirable improvement but also

a representation of the steps of the transition over time (McBride, 2010). Therefore, the highest

maturity stage is always the “final” goal, and the maturity model should be used by organizations

that have the clear objective of achieving organizational agility and that want to use the maturity

model as a roadmap for this transition.

In an analogy to the empirical results (see table 1), each of the three dimensions of the maturity

model are further detailed into two sub-dimensions. Hence, the maturity model incorporates a

structure of organizational agility that is grounded in theory and that is based on an empirical

investigation, so it exists in practice. Furthermore, the proposed maturity model consists of four
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Metric: Metric: Metric: 

Figure 5: Structure of the Organizational Agility Maturity Model

distinct maturity stages that are assessed independently for every sub-dimension. While the initial

model had five maturity stages due to the scales of the assessment questions used (see papers 4

and 5), a first evaluation of the model revealed that four stages are more suitable to represent the

state of organizational agility in the software and IT services industry. This evaluation is based on

an additional cluster analysis on the collected survey data to assess whether the maturity stages

are able to represent the real-life configurations of organizations.

The evaluation covers the sub-dimensions of the maturity model (i.e., the identified factors).

Hence, average summed scales above a cut-off value of a factor loading of 0.3 are calculated

for every factor (DiStefano, Zhu, & Mı̂ndrila, 2009) and used for cluster analysis. This procedure

allows for the computation of a factor score for every sub-dimension, which is easily interpretable.

Based on hierarchical clustering with the Ward method, a number of five clusters is the most ap-

propriate solution. The results of the following fuzzy clustering approach are summarized in figure

6. The figure illustrates the mean values of the five clusters for every sub-dimension of the matu-

rity model. Based on this cluster analysis, the four maturity stages are (see paper 5 for a detailed

description):

• 0 – Non-agile: Organizations at maturity stage 0 show no or rare properties of organizational

agility. This stage is represented by the “empty space” at the bottom of the graphic in figure

6. However, only very few organizations in the analyzed sample earned such a low score,

so they do not form a separate cluster.
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Figure 6: Mean values of the clusters per sub-dimension

• 1 – Agility Basics: Organizations at maturity stage 1 share basic properties of organizational

agility. This stage is represented by cluster 3. The organizations in cluster 3 score at a

medium level on average for every sub-dimension. They show initial initiatives, hence a

basic development towards an agile organization.

• 2 – Agility Transition: Organizations at maturity stage 2 have advanced in becoming or-

ganizationally agile, and are represented by clusters 1, 2, and 5. This phase underscores

the presence of different approaches to becoming an agile organization by concentrating on

different dimensions or sub-dimensions of the maturity model.

• 3 – Organizational Agility: Organizations at maturity stage 3 score high in every sub-

dimension of the model and have overcome the partial weaknesses of the transition phase.

This stage is represented by cluster 4, including the organizations that have achieved a bal-

ance between every dimension of the model on a high level.

4.2 Implications for Research

This doctoral dissertation has significant implications for research on agility. First, it has shown

that looking at only specific agile methods does not fully reveal why some organizations benefit

from agility and others do not. Paper 1 identifies a number of potential obstacles hindering the

adoption of agile methods that are often outside the scope of the single development team. The

first paper has thus made clear that investigating the topic from an organizational perspective,

including values, culture, processes, structures, and people, is necessary.
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Additionally, paper 3 reveals a lack of consensus regarding the understanding of organizational

agility that makes it difficult to conduct empirical studies or to build upon existing frameworks.

It furthermore illustrates that the available frameworks from different domains (for instance, agile

software development vs. agile manufacturing) are very distinct from each other and, according

to Conboy, “the search for a definitive, all-encompassing concept of agility might not be found

simply through an examination of agility in other fields” (2009, p. 334).

Hence, the exploratory empirical study in paper 4 supports the efforts of achieving an increasing

consensus of what constitutes agility. It delivers a meaningful structure of organizational agility

that consists of three dimensions further detailed into six factors. This structure contributes to

establishing a commonly shared consensus about the elements of organizational agility, because it

is the first exploratory study to be based on a comprehensive literature review that incorporates a

majority of available conceptual frameworks of agility.

As a much more simplified structure compared to the existing collection of agility-related concepts

(see figure 4), it offers the possibility to develop new structural and causal models as well as

new hypotheses about what influences organizational agility and how the identified factors affect

each other mutually. The identified structure represents a new framework that summarizes and

standardizes already existing frameworks, and for that reason may serve as a basis for further

research.

In addition to the implications regarding organizational agility, paper 2 yields some interesting

implications for research about and with maturity models. Many maturity models are developed

on a purely conceptual basis without validation. Moreover, the existing industrial or academic

maturity models are often adapted without examining the suitability of the used maturity model for

the intended research purpose. Therefore, the second paper introduces a comprehensive research

framework based on the principles of design science research to guide researchers in their research

actions.

4.3 Implications for Practice

Formulating the aim of developing a maturity model that can be used to assess organizational

maturity and that should be practically applicable generates implications for practice.

A more general implication resulting from paper 2 is the very broad and general applicability of

the maturity concept. The paper’s systematic comparison of 237 maturity models from more than

20 application domains revealed that practitioners may find an available maturity model for their

problems and assignments, so this second paper serves as a possible starting point. However, prac-

titioners must be aware that many of the identified maturity models lack sufficient validation, so

they have to pay attention to the individual context when using these models while they contribute

to ongoing research by providing new cases for empirical validations.
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However, more important are the implications resulting from papers 4 and 5. The structure of or-

ganizational agility identified by the empirical investigation supports an understanding of what an

agile organization comprises. The study highlights different domains for potential improvements,

and supports organizations in preparing a roadmap for the “journey to an agile organization.”

Furthermore, these results are used to develop the Organizational Agility Maturity Model as an

effective measurement tool that creates useful benefits for organizations and that underscores

the strategic character of organizational agility. This model provides practitioners with self-

assessments, and helps consulting companies or research agencies to compare organizational

agility among different organizations on a standardized and simply structured basis. The model

also generates awareness of what constitutes organizational agility, and sheds light on the com-

plexity of organizational agility. Furthermore, it may serve as a reference frame to implement a

systematic and well-directed approach for improvements and for continuous assessment of actions

taken.

As a final and positive remark, the initial empirical investigation and the cluster analysis used

for the model validation show that the software and IT services industry is actually aware of the

benefits of an increased organizational agility. Very few organizations are classified as “Non-

agile” in some dimensions, and the number of such organizations is not even enough to form

a separate cluster. Nearly all of the participating organizations have at least reached the stage

“Agility Basics,” and the majority is situated in the stage “Agility Transition,” advancing towards

“Organizational Agility.”

Interestingly, further analyses did not find any significant relationship between the clusters and

the defining characteristics of the organizations, such as size, location, role, or customers. This

lack indicates that organizational agility can be achieved by any organization that is willing to

take the necessary actions; it also suggests that the maturity model is generally applicable to the

organizations in the analyzed industry.
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Gräning, A., Wendler, R. & Leyh, C. (2010). TAVIAS: Tool for Assessing

and Visualizing Input Artifacts’ Suitability. In: Tagungsband des zwölften
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