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Abstract. Enterprises operate in dynamically changing environments that have
an influence on both business and IT areas. Capabilities have been proposed as
instruments to align business and IT in such environments. One aim of enterprise
modelling is a better communication between the stakeholders of an enterprise at
various levels. Thus, the alignment can be facilitated by the exploitation of enter‐
prise models as an abstraction instrument. In this respective the paper analyses
the methods for capability design and development from the enterprise modelling
perspective by conducting a mapping study, i.e. the level of methodological
support for capability modelling is investigated. For this purpose 112 journals
and 24 conference proceedings were analysed. The most important findings are
that the research in capability design (i) adopts empirical research, mostly in form
of case studies and surveys (ii) is mainly motivated by Resource Based View
(RBV) and changing environments (iii) proposes development approaches and
frameworks as solution artefacts, (iv) lately receives attention in the Information
Systems Development & Tools of MIS subject classification lately, (v) provides
a scarce methodological support that is mostly represented as procedures and most
importantly (vi) only to some extent exploit enterprise models that could enhance
stakeholder communication at various abstraction levels.

Keywords: Capability modelling · Capability development · Method ·
Systematic literature review · Mapping study

1 Introduction

The organizations are operating in an ever-shifting environment. Due to the rapid changes
in regulations, globalization, time-to-market pressures and technological advances, the
alignment of business and information technology (IT) becomes a serious challenge.
Enterprises thus require the agility to adjust their offerings for a sustainable competitive
advantage. One way to tackle these challenges is the design and development of the capa‐
bilities. As fundamental abstraction instruments in the stakeholder communication at
various levels, modelling of capabilities can establish the required alignment [1].

Research in the field of capability management steadily rose during the last decade.
However, there is a paucity of articles that systematically investigate methods, approaches
and procedures in identifying, developing and designing an organization’s core capabili‐
ties. In terms of the systematic literature reviews the contributions focus on the capability
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maturity models [7]. This paper presents a systematic mapping study in the methods of the
capability design and development by analysing the research topics, research methods and
research activities. The findings show that the research in capability design methods
(i) adopts empirical research, mostly in form of case studies and surveys (ii) is mainly
motivated by Resource Based View (RBV) and changing environments (iii) proposes
development approaches and frameworks, (iv) receives attention in the Information
Systems Development & Tools of MIS subject classification lately [9], (v) provides a
scarce methodological support and (vi) only to some extent exploit enterprise models that
could enhance stakeholder communication at various abstraction levels.

In line with [11] we define a method as a systematic way of problem solving
consisting of concepts, activities and notations. The concepts specify what should be
captured in a model. The activities describe in concrete terms how to identify the relevant
concepts in a method component and the notation specifies how the result of the proce‐
dure should be documented. In this respect our findings show that the methodological
support in capability development does hardly fit into the aforementioned method
framework. The analysed articles propose steps, procedures or guidelines to design
capabilities, which only to a weak extent expose the concept-activity-notation structure.
This is investigated in Sect. 4 in detail.

The remainder of the paper is structured as follows. Section 2 describes the research
approach, which is a mapping study, a specific type of systematic literature review
(SLR). Then Sect. 3 presents the research design, i.e. which literature sources are
included in the analysis. Following that, Sect. 4 analyses the findings and Sect. 5
concludes the work.

2 Research Approach

The research approach used in this work is a mapping study, which is a specific type of
systematic literature review (SLR). A SLR is a review process of prior studies with a
structured and comprehensible procedure that aims to accumulate all “existing evidence
concerning a treatment or technology” and “identify gaps in current research”. Mapping
studies are characterized by their wider scope of the study and the generalization of
research questions in a broader field [13]. After getting an overview of the research area
by for instance defining the research methods, research design and research topics,
detailed information can be extracted from a set of publications.

This work conducted a mapping study and developed a scheme to classify the find‐
ings thoroughly. Thus the guidelines of Kitchenham [1] were extended by the develop/
classify/refine steps, as illustrated in Fig. 1. The selection process of the journals and
conferences during scope definition was exhibited (Sect. 3.1) to provide transparency
for researchers who might repeat the analysis by extending the sources or changing the
inclusion criteria of journals, conferences or books. After defining the scope (Sect. 1)
and data sources (Sect. 3), four research questions (RQ) are formulated, which are
answered subsequently in Sect. 4.

• RQ1: Which research methods and research design are used in the capability develop‐
ment field?
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• RQ2: Which topics are under investigation in the field of capability design methods?
Is it possible to identify a trend in these topics?

• RQ3: Which countries and institutes are active in the field of capability design
methods?

• RQ4: Which methods, steps or approaches are proposed to develop and design capa‐
bilities?

Fig. 1. Steps of the systematic literature analysis

3 Review Design

This chapter introduces the literature sources that are included in the analysis as well as
the process of classification scheme development.

3.1 Selecting Literature Sources and Papers

Conducting a SLR requires a thorough selection of the data sources that serve as a
starting point. To select the literature sources, we first identified A + and A Journals
based on the rankings from [3]. Next, we complemented this list with B Journals from
the Business Information Systems sub-discipline. To stabilize the journal selection we
crosschecked our results with the rankings from [4] and finalized the journal selection
part. After that we populated the list of journals with A and B ranked conferences from
[5], with “A” being the highest ranking. As a result we identified a total of 112 journals
and 24 conferences.

The main terms used for the initial search were “capability” (in abstract) and “method
OR design OR proc*” (in keywords). The keyword terms were populated with the addi‐
tional terms “practice OR step OR modeling OR modelling”. Consequently we searched
in the selected sources that included the term {capability} in abstract and one of the
following terms {method, modeling, modelling, proc*, design, step, practice} in
keywords. After removing the duplicates and inaccessible articles, the search resulted
in a total of 362 journal articles and 178 conference papers.

The selection of the papers was based on a set of criteria, which is applied during
abstract reading. In cases where the exclusion or inclusion was unclear, an additional
full-text reading is conducted. First of all, the articles are eliminated that did not explic‐
itly address “design and development of capabilities” as their research scope. For
instance, if capabilities were proposed only as means to leverage the value of a firm’s
knowledge or mentioned as enablers of enhanced outsourcing arrangements, then it was
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excluded. Furthermore we eliminated an article when the term capability was used as a
synonym for “ability” or “future”, i.e. unrelated to its application in the Information
Systems. Also the articles were excluded, which use the term capability in the abstract
and do not mention it in the narrative text or mention dynamic capabilities to position
their proposals as means to gain competitive advantage.

The main purpose in line with the research questions was analysing the state of the
research in fields of capability modelling as a subset of enterprise modelling, in particular
where processes, procedures, steps or methods are proposed to develop or design busi‐
ness capabilities. Hence the articles are included that address this aspect in a narrower
context, i.e. the articles that investigate steps, best practices, guidelines, concepts, nota‐
tions and roles in developing such capabilities. Most of the journal articles explored the
relation between the capabilities of an enterprise as well as its environment and lacked
establishing a clear relationship to the enterprise modelling. For the purposes of this
paper, this is an interpretation of capability design in a broader context. Still, if the article
contributed to capability development method area, then it was included. On the other
hand the publications were excluded that investigate how for instance the IT capabilities
are interlinked with the provision of e-government services by applying statistical
methods and developing hypothesis. After the application of those criteria, a total of 22
journal articles and 23 conference papers resulted for further analysis1.

3.2 Developing the Classification Scheme

A classification scheme provides a way to organise and structure the selected papers.
The scheme included three main categories, research methods, research design and
research topics, which are elaborated in this section.

The starting point for the classification in the category research design was the
framework of Alavi and Carlson [12] that on the highest level distinguishes between
empirical and non-empirical research. Articles carrying out empirical research capture
the essence of research by relying on observation that are supported by data, which is
acquired via qualitative (case study, interviews) or quantitative (experiments, surveys)
techniques. The research design types are extended with “conceptual articles” and
“design science research” articles [7]. Conceptual articles are primarily based on the
ideas, frameworks, and suggestions rather than the systematic observation. Design
science research articles answer questions relevant to human problems via the creation
of innovative artefacts, thereby producing new knowledge and contributing to the body
of scientific evidence. Design science research is fundamentally a problem-solving
paradigm whose end goal is to produce a useful solution by creating and evaluating an
artefact relevant to an IS problem. To be classified as design-oriented, the articles should
follow the guidelines provided by [8].

The category research methods is created based on the article of Palvia et al. [9],
which examined the mainstream journals in MIS research in terms of employed meth‐
odologies. The structure is expanded in order to fit our research purpose. We first defined

1 The list of the investigated journals, conferences and selected papers can be accessed from
http://bit.ly/1O5sS18.
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“qualitative & quantitative research” as two main classes of research methods. Then
we specified the two method types, systematic literature reviews and experiments.
Finally grounded theory was added as an additional research method, which seeks to
develop a theory by analysing gathered data systematically [10].

To structure the research topics the “concept matrix” approach was adapted from
Webster and Watson [5], where the articles are structured according to their contribution
areas. As illustrated in Fig. 1, these research topics were refined whenever necessary.
Here three main contribution classes were observed. Motivation analysed the starting
point of the articles, which is mostly reflected in the abstracts and state of the art sections.
Investigation analysed the topics that the papers explore and contribute in, mostly stated
in the conclusion parts. In line with [9] subject classification structured the research
endeavour to more general research subjects in the Information Systems discipline.
Figure 2 shows the classification scheme, including the research design, research method
and research topics as the main categories.

Fig. 2. The classification scheme

4 Data Analysis

4.1 Research Methods and Research Design

This section classifies the articles in line with their research approach (Fig. 2). The
“research design” category is mutually exclusive, i.e. an article can apply only empirical,
conceptual or design science research paradigm. On the other hand in the “research
method” category the articles may be related to more than one method. To exemplify,
an article can conduct a case study after a survey and thus use two different research
methods. The analysis of all articles has shown that empirical design is used at most in
the design of capabilities (76 % of all articles). A remarkable result was the application
rate of design science research, which only took place in 4 % of all articles.

When conducting empirical research, 2 of 3 articles based their findings on qualita‐
tive research methods by applying case studies (38 %), interviews (26 %) and conceptual
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models (21 %). The articles adopting quantitative research methods use surveys exten‐
sively (55 %). The structure that these articles follow is (i) developing hypotheses to
investigate the factors, phenomena, abilities, roles influencing design and development
of capabilities, (ii) conducting a survey and (iii) statistically evaluating if the hypotheses
hold. The results of such articles might be quite beneficial when constructing methods
for capability design. Surveys are followed by secondary data (36 %), where the authors
collect business data such as financial reports, documentations, archival materials and
published documents.

The conference papers extensively use qualitative research methods (75 %). In fact,
only 2 % of relevant articles apply quantitative methods solely. On the contrary the
allocation in journal publications seems to be balanced, i.e. 44 % of all articles conduct
quantitative and 56 % qualitative method techniques. In the set of 45 papers, 15 publi‐
cations combined qualitative and quantitative methods (the exact allocation is 10 journal
articles and 5 conference papers). Interestingly 8 of these 15 publications adopt case
studies, interviews and analysis of secondary data, which seems to be a research method
pattern. Also 80 % of the conference papers combining both qualitative and quantitative
methods adopt this pattern.

By allocating 45 papers to three time frames; 2000–2004, 2005–2009 and 2010–
2014, we analysed the trend in the research methods applied in the publications. In order
to do so, we observed the relation of the selected research method to the sum of the
published articles in the time period. Subsequently, there seems to be a trend in the
capability design field concerning the application of secondary data and case studies as
a research method. Last but not least, the number of articles producing conceptual
models based on non-empirical data diminish, interviews and surveys remain stable.

4.2 Research Topics

This section analyses the RQ2 and identifies what topics are under investigation in the
field of capability design methods and which terms are used most often. To determine
the research topics we first analysed the title, abstract and keyword of the publication
and summarized the mentioned terms. Next, a full text reading of 45 papers was
conducted to limit the number of terms and include only the main focus and contribution
of the work at hand. After this we clustered the final terms and classified them into the
research topics in line with the developed scheme (Fig. 2), where an article can be related
to multiple topics. The clustered topics include following terms:

Resource Based View. Articles motivating their work based on “Resource Based
View, Dynamic Capability or Competitive Advantage” are categorized here. This topic
is used for nearly half of the total works (45 %). Obviously these topics address the
inspiration in the field of capability design and development methods (Fig. 3).

IT Value. Includes the terms “IT Capability, Information Communication Technology
(ICT), ICT Capability” or “Leveraging IT”. This topic is analysed in 38 % of the relevant
articles and exposes the importance of IT in capability design.
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Changing Environment. Includes articles with the terms “Change in Business,
Change Management, Growing Enterprises, Business Model Transformation, Evolving
Needs, Different Contexts, Unanticipated Changes, Dynamic Business Environment,
Developing Countries, Emerging Economies”. 36 % of articles motivate their work
based on this topic. This is an indicator that capabilities are used as instruments to deal
with agility and flexibility issues based on changing requirements.

E-Commerce. Includes the subject terms “E-Service, Electronic Service Delivery,
Cloud Computing, Cloud Service, E-Business Strategy, E-Government, E-Business”.
%27 of the relevant articles deals with E-commerce topic.

IS Development & Tools. Includes subject terms “Enterprise Modelling, Goal Model‐
ling, Pattern Modelling, BPM, Business Process Design, Business Models, Context
Modelling”. %27 of the relevant articles deals with this topic, all of which are published
in conference proceedings. This finding addresses that the capabilities are important
abstraction instruments for business and IT alignment and their modelling is closely
related to the enterprise modelling area.

IS Management. Includes subject terms “Strategic Management, Strategy Process,
Internationalisation Strategy, Strategy Optimisation, Business Strategy Development,
Strategic Business”.

Outsourcing. Includes subject terms “IT Outsourcing, Business Process Outsourcing,
Service Level Agreement, Interorganizational Relations”.

In addition to these topics, specific concepts were identified that cannot be structured
in the above-mentioned groups, such as “Framework, Capability Development, Busi‐
ness Process, and BPM Capability”. Figure 3 illustrates the results of the research topic
classification including both clustered terms as well as specific topics. For brevity
reasons, the topics were omitted which were motivated or investigated in less than 10 %
of all articles. No trend analysis was conducted for such topics.

The analysis shows that concerning some of the aforementioned research topics it is
possible to speak of a trend. Here it should be noted that all three classes (motivation,
investigation and subject) are observed together as illustrated in Fig. 4. The analysis was

Fig. 3. Research topics in capability design (Color figure online)
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carried out by simply relating the used terms to the number of published articles in the
selected time frame. The trend graphic proves that the contributions are mainly based
on the three motivation topics, with a positive trend in the “Changing Environment” and
a slight negative trend in the “RBV”. Concerning the investigated topics, scholars pay
more attention to the “Capability Development” field in the last 5 years and both the
“Business Process” as well as the “BPM Capability” have a stable course over the
observed 15 years. On the contrary the number of the publications proposing frameworks
diminish from 2010 to 2014 in the field of capability design. In terms of the subject areas
a negative trend was observed in the topics “E-Commerce, IT Value” and IS Manage‐
ment”. This implies that the capability design research has reached a certain level of
maturity in these subject areas. Conversely, the topic “IS Development and Tools” gains
a recognizable attention, for which we did not find an article between 2000 and 2004.
As all the articles covering this topic were published in conference proceedings, we
argue that the research trend in the capability design and development is moving lately
towards methods, ways, steps, procedures in capability modelling, capability construc‐
tion as well as relation of capabilities to enterprise models. This view is also in line with
our findings from two other topic classes, the motivation (trend in the topic “Changing
Environment”) and the investigation (trends in the topics “Business Processes, Capa‐
bility Development, BPM Capability”). Conclusively there seems to be a correlation
between “modelling capabilities in the changing environments of the enterprises and
their business processes”. In other words, the focus in enterprise modelling in changing
environments is shifting towards adding an abstraction level with capabilities rather than
creating adaptable business process models, which are complex to understand and hard
to manage. This hypothesis should be falsified or confirmed in the future work.

Fig. 4. Trends in topics (Color figure online)
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4.3 Activity in Capability Design and Development Methods

[14] addressed a new thinking about the organization of IT activities amongst which
identifying and developing an organization’s core IT capabilities had a significant role.
Before this article, we did not encounter any publications focusing on capability design
and development; our set included only one article before 2000, which was published
in 1988. The analysis of activities shows that the scholars have followed the advice of
[14], since the findings expose the growing interest in developing capabilities over the
years.

To observe the activities in design and development of capabilities, three time
frames were applied from 2000–2004, 2005–2009 and 2010–2014. The number of
the published articles in this field rose steadily in the conferences. In this context
conferences and workshops of International Conference on Advanced Information
Systems Engineering (CAiSE) focus most on the design and development of capa‐
bilities (30 % of all conference papers) followed by European Conference on Infor‐
mation Systems (ECIS), with 17 %. Please note that the workshops are assigned to
the conferences in which they were held. In terms of journals, the scholars are
engaged in this field after 2005 and no journal article particularly focuses on capa‐
bility design and development methods. Although the interest does not increase
regularly, the amount of published articles in 2010–2014 shows that capability
development is still in the focus. This is illustrated in Table 1.

Table 1. Classification of articles per time frame and publication source

2000–2004 2005–2009 2010–2014

Journal 3 11      7

Conference 1      5 17

A high amount of contributions to the capability design and development field orig‐
inates from the institutes in USA (30 %), which are to a very large extent published in
journals (1 conference and 13 journal papers). On the contrary, Germany, the second
country with most contributions (22 %) has provided only 1 journal article and 9 confer‐
ence papers. The allocation of relevant articles to countries is illustrated in Fig. 5. Here
the authors are classified to the nations in accordance with their institutes defined in the
publications. Furthermore, a country was not included in the graphic for brevity reasons,
if the researchers contributed only once to the field. In this context, three main univer‐
sities were identified that have contributed mostly to this area, namely Münster Univer‐
sity (Germany), Stockholm University (Sweden) and Riga Technical University
(Latvia).

Although USA contributes most the field under study, 55 % of all articles originate
from Europe, where conferences play a predominant role (70 % of all European publi‐
cations). Europe is followed by America (25 %) and Asia (15 %), whereas in America
the scholars contribute to this field primarily with journal publications (84 % of all
American contributions). The findings can be exploited for practical purposes. In that
respective an initial list of researchers and practitioners can be established, for instance
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when sharing experiences during the engineering of a capability modelling method or
when applying it in a real world setting and validating it against a set of requirements.

Fig. 5. Articles per countries

4.4 Methods for Designing and Developing Capabilities

In line with the method framework presented in Sect. 1 shortly, this section analyses
which methods exist to design capabilities and how they are related to the research topics
provided in Sect. 4.2.

IS Development. The articles providing methods for capability design based on a novel
approach in the capability modelling field, Capability-driven Development (CDD),
proposed in [15] are classified here. The CDD approach integrates organisational devel‐
opment with IS development by considering the application context and adjusting the
solution in line with the dynamic changes. In this connection [16] presents an approach
to design capabilities and establishes first cornerstones of capability development
method. [18] addresses the stakeholder concerns to be taken into account when devel‐
oping capabilities and presents a process for specifying requirements. [19] provides an
overview of CDD method components, including context modelling, patterns modelling
and enterprise modelling parts. Finally [2] uses the CDD approach on a case study and
reports feedbacks for the improvement of CDD methodology.

E-Commerce. The capability design methods for adjustable service provision received
attention in the e-commerce field between 2005 and 2009. To exemplify, [20] indicates
the need for developing focal capabilities to achieve an e-commerce adoption and
presents a process model to orchestrate the organizational resources in line with the
changing business delivery context. However no steps, activities and tasks are defined
and the approach lacks notation to model the outputs of the phases. [21] suggests
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strategies for practitioners how to develop organisational capabilities in e-commerce
field and provides a process model including the key actions to be carried out.

Business Process Management (BPM). Notably in the last third of the analysed time
frame, works in the BPM field relate to the methods in capability design. [22, 23] inves‐
tigate BPM topic from the Dynamic Capability point of view and present a framework,
which supports the design of BPM capabilities. The framework consists of three activ‐
ities, namely sensing, seizing and transformation, which are further elaborated in sub-
capabilities. Last but not least [24] offers a method for IT capability based business
process design, which consists of 8 steps. The work describes roles and notations loosely,
whereas the important concepts, outputs of the activities are not mentioned at all.

In addition to the above-mentioned topics, [25] proposes a process model for the
development of capabilities to meet fast growing business demands. [26] develops a
theoretical model for conceptualizing the internationalization strategies of IT vendors,
which consists amongst others a capability-building process. Regarding both articles
however, the processes cannot be applied solely as a capability design method since the
roles, goals, concepts and notation is not defined. Besides, the latter contribution anal‐
yses the capabilities of IT service vendors in emerging economies, which remains too
specific.

To sum up our findings, the CDD approach provides amongst the investigated publi‐
cations the most comprehensive methodological support to design enterprise-grade
capabilities. This is based on the following reasons. First, the method exploits enterprise
models to develop capabilities by explicitly defining the important concepts and nota‐
tions to represent them. Second, the CDD approach assumes different starting points to
develop capabilities, such as business process models, goal models or concept models,
which should support different ways of working. Last but not least, the method takes
the contextual factors into account, i.e. the realization of enterprise goals can be adapted
to changing situations. This is a significant contribution towards the business and IT
alignment, since the business-centric concerns can be represented in goal models
whereas their actual implementation can be addressed in context models. Apart from
the CDD, the analysed articles (i) address which factors should be taken into account
when designing capabilities, (ii) show how they relate to subject under study,
(iii) provide means for capability evaluation, such as maturity models, (iv) focus on
capabilities that are decoupled from enterprise goals and (v) propose steps, procedures,
guidelines to design capabilities, which cannot be developed by analysing the existing
enterprise models and stakeholder goals.

5 Discussion and Conclusions

This paper contributes to the research field in capability design and development methods
by conducting a mapping study as shown in [1, 6]. In line with the rankings in [3–5] a
search term was applied to 112 journals and 24 conference proceedings. A number of
criteria were defined to include and exclude the articles in the final set. As a result a total
of 45 articles were classified into a scheme, i.e. applied research design, used research
methods and investigated research topics. To analyse the results and to identify trends we
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defined three time frames, namely 2000–2004, 2005–2009 and 2010–2014. The trend
calculation was done by relating the used terms to the number of published articles in the
selected time frame. For instance, the topic business process was investigated in 25 % of
the papers that are published between 2000 and 2004. In doing so, we aimed to hinder the
effect of the increase on the number of the articles through the years. Following summa‐
rizes the findings of the work.

Research Method & Design. Empirical research is used extensively in developing and
designing capabilities. More than a half of the articles adopting quantitative research
conduct surveys and follow a structure consisting of three steps (see Sect. 4.1). Their
results can be used when engineering a method for developing and designing capabili‐
ties. There seems to be a trend in the capability design field concerning the application
of secondary data and case studies as a research method. On the other hand DSR is
applied scarcely, which is a certain motivation for further research. In addition to that,
if an article combines both qualitative and quantitative research methods, then it more
likely adopts a research method pattern, i.e. case studies, interviews and analysis of
secondary data are engaged.

Research Topics. The topics related to the enterprise modelling, BPM, Business Models
are only analysed in conference proceedings. The articles investigating capabilities are
motivated by RBV, however the focus moves towards “changing environment” lately.
There might be a correlation between 3 topics, namely capability development, enterprise
models and changing environment, which should be falsified or confirmed in the future
work.

Activity. Over the years there is a growing interest in developing capabilities. The
number of the published articles in this field rose steadily in the conferences. Among
the investigated conference proceedings, CAiSE focus most on the design and devel‐
opment of capabilities. The journal articles investigate the frameworks, attributes and
the organizational characteristics when designing the capabilities, though the aspects
including the methodological support are neglected. Finally, a list of the active countries
and research institutes in this field are provided, which might serve practical purposes
such as collaboration in the capability development methods area.

Methods. The term “method” is used synonymously with “process, procedure” or
“step”. Except for the CDD approach we were not able to identify a comprehensive
method including stakeholder goals, actors, notations, important concepts and activities
to be executed when designing capabilities. Moreover, most of the articles present
evidence on how capabilities interact with the subjects under study, such as service
quality, customer satisfaction, success factors and knowledge management, but they do
not provide further information on how to design such capabilities.
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